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Description 



BIOINFORMATICALLY DETECTABLE 
GROUP OF NOVEL VACCINIA 
REGULATORY GENES AND USES THEREOF 

Background of Invention 
CONTINUATION STATEMENT 

[0001] This application is a continuation of U.S Patent Application 
Serial No. 10604943, filed 28-Aug-03, entitled "Bioinfor- 
matically Detectable Group of Novel Vaccinia Regulatory 
Genes and Uses of Thereof, and is a continuation of U.S 
Provisional Patent Application Serial No. 60441241, filed 
17-Jan-03, entitled "Bioinformatically Detectable Group of 
Novel Vaccinia Regulatory Genes and Uses of Thereof ", 
and is a continuation in part of U.S Patent Application Se- 
rial No. 10604942, filed 27-Aug-03, entitled "Bioinformat- 
ically Detectable Group of Novel Viral Regulatory Genes 
and Uses of Thereof, and is a continuation in part of U.S 
Patent Application Serial No. 10604945, filed 27-Aug-03, 



entitled "Bioinformatically Detectable Group of Novel Viral 
Regulatory Genes and Uses of Thereof ", and is a continu- 
ation in part of U.S Provisional Patent Application Serial 
No. 60457788, filed 27-Mar-03, entitled " Bioinformati- 
cally Detectable Group of Novel Viral Regulatory Genes 
and Uses of Thereof ", and is a continuation in part of U.S 
Provisional Patent Application Serial No. 60411230, filed 
17-Jan-03, entitled "Bioinformatically Detectable Group of 
Novel HIV Regulatory Genes and Uses of Thereof ", and is 
a continuation in part of U.S Patent Application Serial No. 
10310188, filed 5-Dec-02, entitled "Bioinformatically De- 
tectable Group of Novel Viral Regulatory Genes and Uses 
of Thereof ", and is a continuation in part of U.S Patent 
Application Serial No. 10303778, filed 26-Nov-02, enti- 
tled "Bioinformatically Detectable Group of Novel Viral 
Regulatory Genes and Uses of Thereof, and is a continua- 
tion in part of U.S Patent Application Serial No. 10604944, 
filed 28-Aug-03, entitled "Bioinformatically Detectable 
Group of Novel HIV Regulatory Genes and Uses of Thereof 
", and is a continuation in part of U.S Patent Application 
Serial No. 10604984, filed 29-Aug-03, entitled "Bioinfor- 
matically Detectable Group of Novel Viral Regulatory 
Genes and Uses of Thereof, and is a continuation in part 



of U.S Patent Application Serial No. 10605838, filed 
30-Oct-03, entitled "Bioinformatically Detectable Group 
of Novel HIV Regulatory Genes and Uses of Thereof", the 
disclosures of which applications are all hereby incorpo- 
rated by reference and claims priority therefrom. 
FIELD OF THE INVENTION 

[0002] The present invention relates to a group of bioinformati- 
cally detectable novel viral RNA regulatory genes, here 
identified as "viral genomic address messenger" or 
"VGAM" genes. 
DESCRIPTION OF PRIOR ART 

[0003] Small RNAs are known to perform diverse cellular func- 
tions, including post-transcriptional gene expression reg- 
ulation. The first two such RNA genes, Lin-4 and Let-7, 
were identified by genetic analysis of Caenorhabditis Ele- 
gans (Elegans) developmental timing, and were termed 
short temporal RNA (stRNA) (Wightman, B., Ha, I., Ruvkun, 
G., Cell 75, 855 (1993); Erdmann, V.A.. et al., Nucleic 
Acids Res. 29, 189 (2001); Lee, R. C., Feinbaum, R. L, 
Ambros, V., Cell 75, 843 (1993); Reinhart, B. et al., Nature 
403, 901 (2000)). 

[0004] Lin-4 and Let-7 each transcribe a -22 nucleotide (nt) 



RNA, which acts a post transcriptional repressor of target 
mRNAs, by binding to elements in the 3"-untranslated re- 
gion (UTR) of these target mRNAs, which are complimen- 
tary to the 22 nt sequence of Lin-4 and Let-7 respectively. 
While Lin-4 and Let-7 are expressed at different develop- 
mental stage, first larval stage and fourth larval stage re- 
spectively, both specify the temporal progression of cell 
fates, by triggering post-transcriptional control over other 
genes (Wightman, B., Ha, I., Ruvkun, C, Cell 75, 855 
(1993); Slack et al., Mol.Cell 5 ,659 (2000)). Let-7 as well 
as its temporal regulation have been demonstrated to be 
conserved in all major groups of bilaterally symmetrical 
animals, from nematodes, through flies to humans 
(Pasquinelli, A., et al. Nature 408 ,86 (2000)). 
[0005] The initial transcription product of Lin-4 and Let-7 is a 

~60-80nt RNA, the nucleotide sequence of the first half of 
which is partially complimentary to that of its second half, 
therefore allowing this RNA to fold onto itself, forming a 
"hairpin structure". The final gene product is a ~22nt RNA, 
which is "diced" from the above mentioned "hairpin struc- 
ture", by an enzyme called Dicer, which also apparently 
also mediates the complimentary binding of this ~22nt 
segment to a binding site in the 3" UTR of its target gene. 



[0006] Recent studies have uncovered 93 new genes in this class, 
now referred to as micro RNA or miRNA genes, in 
genomes of Elegans, Drosophilea, and Human 
(Lagos-Quintana, M., Rauhut, R., Lendeckel, W., Tuschl, 
T., Science 294 ,853 (2001); Lau, N.C., Lim, LP., Wein- 
stein, E.G., Bartel, D.P., Science 294 ,858 (2001); Lee, R.C., 
Ambros, V., Science 294 ,862 (2001). Like the well studied 
Lin-4 and Let-7, all newly found MIR genes produce a 
~60-80nt RNA having a nucleotide sequence capable of 
forming a "hairpin structure". Expressions of the precursor 
~60-80nt RNA and of the resulting diced ~22nt RNA of 
most of these newly discovered MIR genes have been de- 
tected. 

[0007] Based on the striking homology of the newly discovered 
MIR genes to their well-studied predecessors Lin-4 and 
Let-7, the new MIR genes are believed to have a similar 
basic function as that of Lin-4 and Let-7: modulation of 
target genes by complimentary binding to the UTR of 
these target genes, with special emphasis on modulation 
of developmental control processes. This is despite the 
fact that the above mentioned recent studies did not find 
target genes to which the newly discovered MIR genes 
complementarily bind. While existing evidence suggests 



that the number of regulatory RNA genes "may turn out to 
be very large, numbering in the hundreds or even thou- 
sands in each genome", detecting such genes is challeng- 
ing (Ruvkun C, "Perspective: Glimpses of a tiny RNA 
world", Science 294 ,779 (2001)). 

[0008] The ability to detect novel RNA genes is limited by the 

methodologies used to detect such genes. All RNA genes 
identified so far either present a visibly discernable whole 
body phenotype, as do Lin-4 and Let-7 (Wightman et. al., 
Cell 75, 855 (1993); Reinhart et al., Nature 403, 901 
(2000)), or produce significant enough quantities of RNA 
so as to be detected by the standard biochemical genomic 
techniques, as do the 93 recently detected miRNA genes. 
Since a limited number clones were sequenced by the re- 
searchers discovering these genes, 300 by Bartel and 100 
by Tuschl (Bartel et. al., Science 294 ,858 (2001); Tuschl 
et. al., Science 294 ,853 (2001)), the RNA genes found can 
not be much rarer than 1% of all RNA genes. The recently 
detected miRNA genes therefore represent the more 
prevalent among the miRNA gene family. 

[0009] Current methodology has therefore been unable to detect 
RNA genes which either do not present a visually discern- 
able whole body phenotype, or are rare (e.g. rarer than 



0.1% of all RNA genes), and therefore do not produce sig- 
nificant enough quantities of RNA so as to be detected by 
standard biochemical technique.To date, miRNA have not 
been detected in viruses. 
Summary of Invention 

[0010] The present invention relates to a novel group of bioinfor- 
matically detectable, viral regulatory RNA genes, which re- 
press expression of host target host genes, by means of 
complementary hybridization to binding sites in untrans- 
lated regions of these host target host genes. It is be- 
lieved that this novel group of viral genes represent a per- 
vasive viral mechanism of attacking hosts, and that there- 
fore knowledge of this novel group of viral genes may be 
useful in preventing and treating viral diseases. 

[0011] | n various preferred embodiments, the present invention 
seeks to provide improved method and system for detec- 
tion and prevention of viral disease, which is mediated by 
this group of novel viral genes. 

[0012] Accordingly, the invention provides several substantially 
pure nucleic acids (e.g., genomic nucleic acid, cDNA or 
synthetic nucleic acid) each encoding a novel viral gene of 
the VGAM group of gene, vectors comprising the nucleic 
acids , probes comprising the nucleic acids , a method 



and system for selectively modulating translation of 
known "target" genes utilizing the vectors, and a method 
and system for detecting expression of known "target" 
genes utilizing the probe. 

[0013] By "substantially pure nucleic acid" is meant nucleic acid 
that is free of the genes which, in the naturally-occurring 
genome of the organism from which the nucleic acid of 
the invention is derived, flank the genes discovered and 
isolated by the present invention. The term therefore in- 
cludes, for example, a recombinant nucleic acid which is 
incorporated into a vector, into an autonomously replicat- 
ing plasmid or virus, or into the genomic nucleic acid of a 
prokaryote or eukaryote at a site other than its natural 
site; or which exists as a separate molecule (e.g., a cDNA 
or a genomic or cDNA fragment produced by PCR or re- 
striction endonuclease digestion) independent of other 
sequences. It also includes a recombinant nucleic acid 
which is part of a hybrid gene encoding additional 
polypeptide sequence. 

[0014] "inhibiting translation" is defined as the ability to prevent 
synthesis of a specific protein encoded by a respective 
gene, by means of inhibiting the translation of the mRNA 
of this gene. "Translation inhibiter site" is defined as the 



minimal nucleic acid sequence sufficient to inhibit trans- 
lation. 

[0015] There is thus provided in accordance with a preferred em- 
bodiment of the present invention a bioinformatically de- 
tectable novel viral gene encoding substantially pure nu- 
cleic acid wherein: RNA encoded by the bioinformatically 
detectable novel viral gene is about 18 to about 24 nu- 
cleotides in length, and originates from an RNA precursor, 
which RNA precursor is about 50 to about 120 nucleotides 
in length, a nucleotide sequence of a first half of the RNA 
precursor is a partial inversed-reversed sequence of a nu- 
cleotide sequence of a second half thereof, a nucleotide 
sequence of the RNA encoded by the novel viral gene is a 
partial inversed-reversed sequence of a nucleotide se- 
quence of a binding site associated with at least one host 
target gene, and a function of the novel viral gene is 
bioinformatically deducible. 

[0016] There is further provided in accordance with another pre- 
ferred embodiment of the present invention a method for 
anti-viral treatment comprising neutralizing said RNA. 

[0017] Further in accordance with a preferred embodiment of the 
present invention the neutralizing comprises: synthesizing 
a complementary nucleic acid molecule, a nucleic se- 



quence of which complementary nucleic acid molecule is a 
partial inversed- reversed sequence of said RNA, and 
transfecting host cells with the complementary nucleic 
acid molecule, thereby complementarily binding said RNA. 

[0018] Further in accordance with a preferred embodiment of the 
present invention the neutralizing comprises immunologi- 
cally neutralizing. 

[0019] There is still further provided in accordance with another 
preferred embodiment of the present invention a bioinfor- 
matically detectable novel viral gene encoding substan- 
tially pure nucleic acid wherein: RNA encoded by the 
bioinformatically detectable novel viral gene includes a 
plurality of RNA sections, each of the RNA sections being 
about 50 to about 120 nucleotides in length, and includ- 
ing an RNA segment, which RNA segment is about 18 to 
about 24 nucleotides in length, a nucleotide sequence of a 
first half of each of the RNA sections encoded by the novel 
viral gene is a partial inversed-reversed sequence of nu- 
cleotide sequence of a second half thereof, a nucleotide 
sequence of each of the RNA segments encoded by the 
novel viral gene is a partial inversed-reversed sequence of 
the nucleotide sequence of a binding site associated with 
at least one target host gene, and a function of the novel 



viral gene is bioinformatically deducible from the follow- 
ing data elements: the nucleotide sequence of the RNA 
encoded by the novel viral gene, a nucleotide sequence of 
the at least one target host gene, and function of the at 
least one target host gene. 

[0020] Further in accordance with a preferred embodiment of the 
present invention the function of the novel viral gene is 
bioinformatically deducible from the following data ele- 
ments: the nucleotide sequence of the RNA encoded by 
the bioinformatically detectable novel viral gene, a nu- 
cleotide sequence of the at least one target host gene, 
and a function of the at least one target host gene. 

[0021] still further in accordance with a preferred embodiment of 
the present invention the RNA encoded by the novel viral 
gene complementarily binds the binding site associated 
with the at least one target host gene, thereby modulating 
expression of the at least one target host gene. 

[0022] Additionally in accordance with a preferred embodiment 
of the present invention the binding site associated with 
at least one target host gene is located in an untranslated 
region of RNA encoded by the at least one target host 
gene. 

[0023] Moreover in accordance with a preferred embodiment of 



the present invention the function of the novel viral gene 
is selective inhibition of translation of the at least one tar- 
get host gene, which selective inhibition includes comple- 
mentary hybridization of the RNA encoded by the novel 
viral gene to the binding site. 
[0024] Further in accordance with a preferred embodiment of the 
present invention the invention includes a vector including 
the DNA. 

[0025] still further in accordance with a preferred embodiment of 
the present invention the invention includes a method of 
selectively inhibiting translation of at least one gene, in- 
cluding introducing the vector. 

[0026] Moreover in accordance with a preferred embodiment of 
the present invention the introducing includes utilizing 
RNAi pathway. 

[0027] Additionally in accordance with a preferred embodiment 
of the present invention the invention includes a gene ex- 
pression inhibition system including: the vector, and a 
vector inserter, functional to insert the vector into a cell, 
thereby selectively inhibiting translation of at least one 
gene. 

[0028] Further in accordance with a preferred embodiment of the 
present invention the invention includes a probe including 



the DNA. 

[0029] still further in accordance with a preferred embodiment of 
the present invention the invention includes a method of 
selectively detecting expression of at least one gene, in- 
cluding using the probe. 

[0030] Additionally in accordance with a preferred embodiment 
of the present invention the invention includes a gene ex- 
pression detection system including: the probe, and a 
gene expression detector functional to selectively detect 
expression of at least one gene. 

[0031] Further in accordance with a preferred embodiment of the 
present invention the invention includes an anti-viral sub- 
stance capable of neutralizing the RNA. 

[0032] still further in accordance with a preferred embodiment of 
the present invention the neutralizing includes comple- 
mentarily binding the RNA. 

[0033] Additionally in accordance with a preferred embodiment 
of the present invention the neutralizing includes im- 
munologically neutralizing. 

[0034] Moreover in accordance with a preferred embodiment of 
the present invention the invention includes a method for 
anti-viral treatment including neutralizing the RNA. 

[0035] Further in accordance with a preferred embodiment of the 



present invention the neutralizing includes: synthesizing a 
complementary nucleic acid molecule, a nucleic sequence 
of which complementary nucleic acid molecule is a partial 
inversed-reversed sequence of the RNA, and transfecting 
host cells with the complementary nucleic acid molecule, 
thereby complementarily binding the RNA. 
[0036] still further in accordance with a preferred embodiment of 
the present invention the neutralizing includes immuno- 
logically neutralizing. 
Brief Description of Drawings 

[0037] pig. 1 is a simplified diagram illustrating a mode by which 
viral genes of a novel group of viral genes of the present 
invention, modulate expression of known host target 
genes; 

[0038] Fig. 2 is a simplified block diagram illustrating a bioinfor- 
matic gene detection system capable of detecting genes 
of the novel group of genes of the present invention, 
which system is constructed and operative in accordance 
with a preferred embodiment of the present invention; 

[0039] Fig. 3 is a simplified flowchart illustrating operation of a 
mechanism for training of a computer system to recog- 
nize the novel genes of the present invention, which 
mechanism is constructed and operative in accordance 



with a preferred embodiment of the present invention; 
[0040] pig. 4A is a simplified block diagram of a non-coding ge- 
nomic sequence detector constructed and operative in ac- 
cordance with a preferred embodiment of the present in- 
vention; 

[0041] pig. 4B is a simplified flowchart illustrating operation of a 
non-coding genomic sequence detector constructed and 
operative in accordance with a preferred embodiment of 
the present invention; 

[0042] Fig. 5A is a simplified block diagram of a hairpin detector 
constructed and operative in accordance with a preferred 
embodiment of the present invention; 

[0043] Fig. 5B is a simplified flowchart illustrating operation of a 
hairpin detector constructed and operative in accordance 
with a preferred embodiment of the present invention; 

[0044] Fig. 6A is a simplified block diagram of a dicer-cut loca- 
tion detector constructed and operative in accordance 
with a preferred embodiment of the present invention; 

[0045] Fig. 6B is a simplified flowchart illustrating training of a 
dicer-cut location detector constructed and operative in 
accordance with a preferred embodiment of the present 
invention; 

[0046] Fig. 7A is a simplified block diagram of a target-gene 



binding-site detector constructed and operative in accor- 
dance with a preferred embodiment of the present inven- 
tion; 

[0047] pig. 7B is a simplified flowchart illustrating operation of a 
target-gene binding-site detector constructed and opera- 
tive in accordance with a preferred embodiment of the 
present invention; 

[0048] pig. 8 is a simplified flowchart illustrating operation of a 
function & utility analyzer constructed and operative in 
accordance with a preferred embodiment of the present 
invention; 

[0049] Fig. 9 is a simplified diagram describing a novel bioinfor- 
matically detected group of regulatory viral genes, re- 
ferred to here as Viral Genomic Record (VCR) genes, each 
of which encodes an "operon-like" cluster of novel viral 
miRNA-like genes, which in turn modulates expression of 
a plurality of host target genes; 

[0050] Fig. 10 is a block diagram illustrating different utilities of 
genes of a novel group of genes, and operons of a novel 
group of operons, both of the present invention; 

[0051] Figs. 11A and 11B are simplified diagrams, which when 
taken together illustrate a mode of gene therapy applica- 
ble to genes of the novel group of genes of the present 



invention; 

[0052] pig. 12A is an annotated sequence of EST72223 compris- 
ing novel gene GAM24 detected by the gene detection 
system of the present invention; 

[0053] pigs. 12B and 12C are pictures of laboratory results, which 
when taken together demonstrate laboratory confirmation 
of expression of the bioinformatically detected novel gene 
GAM24 of Fig. 12A; 

[0054] Fig. 12D provides pictures of laboratory results, which 

when taken together demonstrate further laboratory con- 
firmation of expression of the bioinformatically detected 
novel gene GAM24 of Fig. 12A; 

[0055] Fig. 13A is an annotated sequence of an EST7929020 

comprising novel genes GAM23 and GAM25 detected by 
the gene detection system of the present invention; 

[0056] Fig. 13B is a picture of laboratory results, which confirm 
expression of bioinformatically detected novel genes 
GAM23 and GAM25 of Fig. 13A; 

[0057] Fig. 13C is a picture of laboratory results, which confirm 
endogenous expression of bioinformatically detected 
novel gene GAM25 of Fig. 15A; 

[0058] Fig. 14A is an annotated sequence of an EST1388749 

comprising novel gene GAM26 detected by the gene de- 



tection system of the present invention; 
[0059] pigs. 14B is a picture of laboratory results, which confirm 
expression of the bioinformatically detected novel gene 
GAM26 of Fig. 14A; 
Brief Description of Sequences 

[0060] a Sequence Listing of genomic sequences of the present 
invention designated SEQ ID:1 through SEQ ID:3750 is at- 
tached to this application. The genomic listing comprises 
the following nucleotide sequences: Genomic sequences 
designated SEQ ID:1 through SEQ ID:349 are nucleotide 
sequences of 349 gene precursors of respective novel 
genes of the present invention; Genomic sequences des- 
ignated SEQ ID:350 through SEQ ID:698 are nucleotide se- 
quences of 349 genes of the present invention; and Ge- 
nomic sequences designated SEQ ID:699 through SEQ 
ID:3750 are nucleotide sequences of 3052 host target 
binding sites. 
Detailed Description 

[0061] Reference is now made to Fig. 1 which is a simplified dia- 
gram illustrating a mode by which genes of a novel group 
of viral genes of the present invention, modulate expres- 
sion of known host target genes. 



[0062] The novel genes of the present invention are viral micro 
RNA (miRNA)-like, regulatory RNA genes, modulating ex- 
pression of known host target genes. This mode of modu- 
lation is common to other known miRNA genes, as de- 
scribed hereinabove with reference to the background of 
the invention section. 

[0063] VGAM GENE is a viral gene contained in the virus genome 
and TARGET GENE is a human gene contained in the DNA 
of the human genome. 

[0064] VGAM GENE encodes a VGAM PRECURSOR RNA. However, 
similar to other miRNA genes, and unlike most ordinary 
genes, its RNA, VGAM PRECURSOR RNA, does not encode a 
protein. 

[0065] VGAM PRECURSOR RNA folds onto itself, forming VGAM 
FOLDED PRECURSOR RNA. As Fig.l illustrates, VGAM 
FOLDED PRECURSOR RNA forms a "hairpin structure" fold- 
ing onto itself. As is well known in the art, this "hairpin 
structure" is typical genes of the miRNA genes, and is due 
to the fact that nucleotide sequence of the first half of the 
RNA of a gene in this group is an accurate or partial in- 
versed-reversed sequence of the nucleotide sequence of 
its second half. By "inversed-reversed" is meant a se- 
quence which is reversed and wherein each nucleotide is 



replaced by a complimentary nucleotide, as is well known 
in the art (e.g. ATGGC is the inversed-reversed sequence 
of GCCAT). 

[0066] An enzyme complex, designated DICER COMPLEX, "dices" 
the VGAM FOLDED PRECURSOR RNA into a single stranded 
RNA segment, about 22 nucleotides long, designated 
VGAM RNA. As is known in the art, "dicing" of the hairpin 
structured RNA precursor into shorter RNA segments 
about 22 nucleotides long by a Dicer type enzyme is cat- 
alyzed by an enzyme complex comprising an enzyme 
called Dicer together with other necessary proteins. 

[0067] VGAM HOST TARGET GENE encodes a corresponding mes- 
senger RNA, designated VGAM HOST TARGET RNA. This 
VGAM HOST TARGET RNA comprises three regions: a 5" 
untranslated region, a protein coding region and a 3" un- 
translated region, designated 5"UTR, PROTEIN CODING 
and 3"UTR respectively. 

[0068] VGAM RNA binds complementarily a BINDING SITE, located 
on the 3"UTR segment of TARGET RNA. This complemen- 
tarily binding is due to the fact that the nucleotide se- 
quence of VGAM RNA is an accurate or partial inversed- 
reversed sequence of the nucleotide sequence of BINDING 
SITE. 



[0069] T he complimentary binding of VGAM RNA to BINDING SITE 
inhibits translation of VGAM HOST TARGET RNA into 
VGAM HOST TARGET PROTEIN. VGAM HOST TARGET PRO- 
TEIN is therefore outlined by a broken line. 

[0070] it is appreciated by one skilled in the art that the mode of 
transcriptional inhibition illustrated by Fig. 1 with specific 
reference to VGAM genes of the present invention, is in 
fact common to all other miRNA genes. A specific compli- 
mentary binding site has been demonstrated only for Lin- 
4 and Let-7. All the other 93 newly discovered miRNA 
genes are also believed by those skilled in the art to mod- 
ulate expression of other genes by complimentary bind- 
ing, although specific complimentary binding sites for 
these genes have not yet been found (Ruvkun G., "Perspec- 
tive: Glimpses of a tiny RNA world", Science 294 ,779 
(2001)). The present invention discloses a novel group of 
viral genes, the VGAM genes, belonging to the miRNA 
genes group, and for which a specific an complimentary 
binding has been determined. 

[0071] Reference is now made to Fig. 2 which is a simplified 

block diagram illustrating a bioinformatic gene detection 
system capable of detecting genes of the novel group of 
genes of the present invention, which system is con- 



structed and operative in accordance with a preferred em- 
bodiment of the present invention. 

[0072] a centerpiece of the present invention is a bioinformatic 
gene detection engine 100, which is a preferred imple- 
mentation of a mechanism capable of bioinformatically 
detecting genes of the novel group of genes of the 
present invention. 

[0073] The function of the bioinformatic gene detection engine 
100 is as follows: it receives three types of input, ex- 
pressed RNA data 102, sequenced DNA data 104, and 
protein function data 106, performs a complex process of 
analysis of this data as elaborated below, and based on 
this analysis produces output of a bioinformatically de- 
tected group of novel genes designated 108. 

[0074] Expressed RNA data 102 comprises published expressed 
sequence tags (EST) data, , published mRNA data, as well 
as other sources of published RNA data. Sequenced DNA 
data 104 comprises alphanumeric data describing se- 
quenced genomic data, which preferably includes annota- 
tion data such as location of known protein coding re- 
gions relative to the sequenced data. Protein function data 
106 comprises scientific publications reporting studies 
which elucidated physiological function known proteins, 



and their connection, involvement and possible utility in 
treatment and diagnosis of various diseases. Expressed 
RNA data 102, sequenced DNA data 104 may preferably 
be obtained from data published by the National Center 
for Bioinformatics (NCBI) at the National Institute of Health 
(NIH), as well as from various other published data 
sources. Protein function data 106 may preferably be ob- 
tained from any one of numerous relevant published data 
sources, such as the Online Mendelian Inherited Disease 
In Man (OMIM) database developed by John Hopkins Uni- 
versity, and also published by NCBI. 
[0075] p r jor to actual detection of bioinformatically detected 

novel genes 108 by the bioinformatic gene detection en- 
gine 100, a process of bioinformatic gene detection en- 
gine training & validation designated 110 takes place. 
This process uses the known miRNA genes as a training 
set (some 200 such genes have been found to date using 
biological laboratory means), to train the bioinformatic 
gene detection engine 100 to bioinformatically recognize 
miRNA-like genes, and their respective potential target 
binding sites. Bioinformatic gene detection engine training 
& validation 110 is further describe hereinbelow with ref- 
erence to Fig. 3. 



[0076] The bioinformatic gene detection engine 100 comprises 
several modules which are preferably activated sequen- 
tially, and are described as follows: 

[0077] a non-coding genomic sequence detector 112 operative 
to bioinformatically detect non-protein coding genomic 
sequences. The non-coding genomic sequence detector 
112 is further described hereinbelow with reference to 
Figs. 4A and 4B. 

[0078] a hairpin detector 114 operative to bioinformatically de- 
tect genomic "hairpin-shaped" sequences, similar to 
VGAM FOLDED PRECURSOR of Fig. 1. The hairpin detector 
114 is further described hereinbelow with reference to 
Figs. 5A and 5B. 

[0079] a dicer-cut location detector 116 operative to bioinfor- 
matically detect the location on a hairpin shaped sequence 
which is enzymatically cut by DICER COMPLEX of Fig. 1. 
The dicer-cut location detector 116 is further described 
hereinbelow with reference to Fig. 6A. 

[0080] a target-gene binding-site detector 118 operative to 

bioinformatically detect host target having binding sites, 
the nucleotide sequence of which is partially complemen- 
tary to that of a given genomic sequence, such as a se- 
quence cut by DICER COMPLEX of Fig. 1. The target-gene 



binding-site detector 118 is further described hereinbe- 
low with reference to Figs. 7 A and 7B. 

[0081] a function & utility analyzer 120 operative to analyze 

function and utility of host target, in order to identify host 
target which have a significant clinical function and utility. 
The function & utility analyzer 120 is further described 
hereinbelow with reference to Fig. 8. 

[0082] Hardware implementation of the bioinformatic gene de- 
tection engine 100 is important, since significant comput- 
ing power is preferably required in order to perform the 
computation of bioinformatic gene detection engine 100 
in reasonable time and cost. As an example, it is esti- 
mated that using one powerful 8-processor PC Server, 
over 30 months of computing time (at 24 hours per day) 
would be required in order to detect all miRNA genes in 
human EST data, and their respective binding sites. 

[0083] For example, in order to address this challenge at reason- 
able time and cost, a preferred embodiment of the 
present invention may comprise a cluster of a large num- 
ber of personal computers (PCs), such as 100 PCs 
(Pentium IV, 1.7GHz, with 40GB storage each), connected 
by Ethernet to several strong servers, such as 4 servers 
(2-CPU, Xeon 2.2GHz, with 200GB storage each), com- 



bined with an 8-processor server (8-CPU, Xeon 550Mhz 
w/ 8GB RAM) connected via 2 HBA fiber-channels to an 
EMC Clariion 100-disks, 3.6 Terabyte storage device. Ad- 
ditionally, preferably an efficient database computer pro- 
gram, such as Microsoft (TM) SQL-Server database com- 
puter program is used and is optimized to the specific re- 
quirements of bioinformatic gene detection engine 100. 
Furthermore, the PCs are preferably optimized to operate 
close to 100% CPU usage continuously, as is known in the 
art. Using suitable hardware and software may preferably 
reduce the required calculation time in the abovemen- 
tioned example from 30 months to 20 days. 
[0084] it is appreciated that the abovementioned hardware con- 
figuration is not meant to be limiting, and is given as an 
illustration only. The present invention may be imple- 
mented in a wide variety of hardware and software config- 
urations. 

[0085] The present invention discloses 349 novel viral genes of 
the VGAM group of genes, which have been detected 
bioinformatically, as described hereinbelow with reference 
to Fig. 1 through Fig. 8. Laboratory confirmation of 4 
genes of the GAM group of genes is described hereinbe- 
low with reference to Figs. 12 through 14. 



[0086] Reference is now made to Fig. 3 which is a simplified 

flowchart illustrating operation of a mechanism for train- 
ing of a computer system to recognize the novel genes of 
the present invention. This mechanism is a preferred im- 
plementation of the bioinformatic gene detection engine 
training & validation 110 described hereinabove with ref- 
erence to Fig. 2. 

[0087] Bioinformatic gene detection engine training & validation 
110 of Fig. 2 begins by training the bioinformatic gene 
detection engine to recognize known miRNA genes, as 
designated by numeral 122. This training step comprises 
hairpin detector training & validation 124, further de- 
scribed hereinbelow with reference to Fig. 12 A, dicer-cut 
location detector training & validation 126, further de- 
scribed hereinbelow with reference to Fig. 6A and 6B, and 
target-gene binding-site detector training & validation 
128, further described hereinbelow with reference to Fig. 
7A. 

[0088] Next, the bioinformatic gene detection engine 100 is used 
to bioinformatically detect sample novel genes, as desig- 
nated by numeral 130. An example of a sample novel 
gene thus detected is described hereinbelow with refer- 
ence to Fig. 12. 



[0089] Finally, wet lab experiments are preferably conducted in 
order to validate expression and preferably function the 
sample novel genes detected by the bioinformatic gene 
detection engine 100 in the previous step. An example of 
wet-lab validation of the abovementioned sample novel 
gene bioinformatically detected by the system is de- 
scribed hereinbelow with reference to Figs. 13Aand 13B. 

[0090] Reference is now made to Fig. 4A which is a simplified 

block diagram of a preferred implementation of the non- 
coding genomic sequence detector 112 described herein- 
above with reference to Fig. 2. Non-protein coding ge- 
nomic sequence detector 112 of Fig. 2 preferably receives 
as input at least two types of published genomic data: ex- 
pressed RNA data 102, including EST data and mRNA 
data, and sequenced DNA data 104. After its initial train- 
ing, indicated by numeral 134, and based on the above- 
mentioned input data, the non-protein coding genomic 
sequence detector 112 produces as output a plurality of 
non-protein coding genomic sequences 136. Preferred 
operation of the non-protein coding genomic sequence 
detector 112 is described hereinbelow with reference to 
Fig. 4B. 

[0091] Reference is now made to Fig. 4B which is a simplified 



flowchart illustrating a preferred operation of the non- 
coding genomic sequence detector 112 of Fig. 2. Detec- 
tion of non-protein coding genomic sequences to be fur- 
ther analyzed by the system generally preferably pro- 
gresses in one of the following two paths. 

[0092] a first path for detecting non-protein coding genomic se- 
quences begins by receiving a plurality of known RNA se- 
quences, such as EST data. Each RNA sequence is first 
compared to all known protein-coding sequences, in or- 
der to select only those RNA sequences which are non- 
protein coding. This can preferably be performed by 
BLAST comparison of the RNA sequence to known protein 
coding sequences. The abovementioned BLAST compari- 
son to the DNA preferably also provides the localization of 
the RNA on the DNA. 

[0093] Optionally, an attempt may be made to "expend" the non- 
protein RNA sequences thus found, by searching for tran- 
scription start and end signals, upstream and downstream 
of location of the RNA on the DNA respectively, as is well 
known in the art. 

[0094] a second path for detecting non-protein coding genomic 
sequences starts by receiving DNA sequences. The DNA 
sequences are parsed into non protein coding sequences, 



based on published DNA annotation data: extracting those 
DNA sequences which are between known protein coding 
sequences. Next, transcription start and end signals are 
sought. If such signals are found, and depending on their 
"strength", probable expressed non-protein coding ge- 
nomic sequences are yielded. 
[0095] Reference is now made to Fig. 5A which is a simplified 

block diagram of a preferred implementation of the hair- 
pin detector 114 described hereinabove with reference to 
Fig. 2. 

[0096] jhe goal of the hairpin detector 114 is to detect "hairpin" 
shaped genomic sequences, similar to those of known 
miRNA genes. As mentioned hereinabove with reference 
to Fig. 1, a "hairpin" genomic sequence refers to a ge- 
nomic sequence which "folds onto itself forming a hairpin 
like shape, due to the fact that nucleotide sequence of the 
first half of the nucleotide sequence is an accurate or 

[0097] jhe hairpin detector 114 of Fig. 2 receives as input a plu- 
rality of non-protein coding genomic sequences 136 of 
Fig. 4A, and after a phase of hairpin detector training & 
validation 124 of Fig. 3, is operative to detect and output 
"hairpin shaped" sequences found in the input expressed 
non-protein coding sequences, designated by numeral 



138. 

[0098] The phase of hairpin detector training & validation 124 is 
an iterative process of applying the hairpin detector 114 
to known hairpin shaped miRNA genes, calibrating the 
hairpin detector 114 such that it identifies the training set 
of known hairpins, as well as sequences which are similar 
thereto. Preferred operation of the hairpin detector 114 is 
described hereinbelow with reference to Fig. 5B. 

[0099] Reference is now made to Fig. 5B which is a simplified 

flowchart illustrating a preferred operation of the hairpin 
detector 114 of Fig. 2. 

[0100] a hairpin structure is a two dimensional folding structure, 
resulting from the nucleotide sequence pattern: the nu- 
cleotide sequence of the first half of the hairpin sequence 
is an inversed-reversed sequence of the second half 
thereof. Different methodologies are known in the art for 
detection of various two dimensional and three dimen- 
sional hairpin structures. 

[0101] | n a preferred embodiment of the present invention, the 
hairpin detector 114 initially calculates possible 
2-dimensional (2D) folding patterns of a given one of the 
non-protein coding genomic sequences 136, preferably 
using a 2D folding algorithm based on free-energy calcu- 



lation, such as the Zucker algorithm, as is well known in 
the art. 

[0102] Next, the hairpin detector 114 analyzes the results of the 
2D folding, in order to determine the presence, and loca- 
tion of hairpin structures. A 2D folding algorithm typically 
provides as output a listing of the base-pairing of the 2D 
folded shape, i.e. a listing of which all two pairs of nu- 
cleotides in the sequence which will bond. The goal of this 
second step, is to asses this base-pairing listing, in order 
to determine if it describes a hairpin type bonding pat- 
tern. 

[0103] The hairpin detector 114 then assess those hairpin struc- 
tures found by the previous step, comparing them to hair- 
pins of known miRNA genes, using various parameters 
such as length, free-energy, amount and type of mis- 
matches, etc. Only hairpins that bear statistically signifi- 
cant resemblance of the population of hairpins of known 
miRNAs, according to the abovementioned parameters are 
accepted. 

[0104] Lastly, the hairpin detector 114 attempts to select those 
hairpin structures which are as stable as the hairpins of 
know miRNA genes. This may be achieved in various man- 
ners. A preferred embodiment of the present invention 



utilizes the following methodology comprising three 
steps: 

[0105] First, the hairpin detector 114 attempts to group potential 
hairpins into "families" of closely related hairpins. As is 
known in the art, a free-energy calculation algorithm, typ- 
ically provides multiple "versions" each describing a dif- 
ferent possible 2D folding pattern for the given genomic 
sequence, and the free energy of such possible folding. 
The hairpin detector 114 therefore preferably assesses all 
hairpins found on all "versions", grouping hairpins which 
appear in different versions, but which share near identi- 
cal locations into a common "family" of hairpins. For ex- 
ample, all hairpins in different versions, the center of 
which is within 7 nucleotides of each other may preferably 
be grouped to a single "family". 

[0106] Next, hairpin "families" are assessed, in order to select 
only those families which represent hairpins that are as 
stable as those of known miRNA hairpins. For example, 
preferably only families which are represented in at least 
65% of the free-energy calculation 2D folding versions, 
are considered stable. 

[0107] Finally, an attempt is made to select the most suitable 

hairpin from each selected family. For example, preferably 



the hairpin which appears in more versions than other 
hairpins, and in versions the free-energy of which is 
lower, may be selected. 

[0108] Reference is now made to Fig. 6A which is a simplified 

block diagram of a preferred implementation of the dicer- 
cut location detector 116 described hereinabove with ref- 
erence to Fig. 2. 

[0109] The goal of the dicer-cut location detector 116 is to de- 
tect the location in which DICER COMPLEX of Fig. 1, com- 
prising the enzyme Dicer, would "dice" the given hairpin 
sequence, similar to VGAM FOLDED PRECURSOR RNA, 
yielding VGAM RNA both of Fig. 1. 

[0110] The dicer-cut location detector 116 of Fig. 2 therefore re- 
ceives as input a plurality of hairpins on genomic se- 
quences 138 of Fig. 5A, which were calculated by the pre- 
vious step, and after a phase of dicer-cut location detec- 
tor training & validation 126 of Fig. 3, is operative to de- 
tect a respective plurality of dicer-cut sequences from 
hairpins 140, one for each hairpin. 

[° 1 1 1 ] In a preferred embodiment of the present invention, the 
dicer-cut location detector 116 preferably uses a combi- 
nation of neural networks, Bayesian networks, Markovian 
modeling, and Support Vector Machines (SVMs) trained on 



the known dicer-cut locations of known miRNA genes, in 
order to detect dicer-cut locations. Dicer-cut location de- 
tector training & validation 126, which is further described 
hereinbelow with reference to Fig. 6B. 

[° 112 ] Reference is now made to Fig. 6 B which is a simplified 

flowchart illustrating a preferred implementation of dicer- 
cut location detector training & validation 126 of Fig. 3. 
Dicer-cut location detector 116 first preprocesses known 
miRNA hairpins and their respective dicer-cut locations, 
so as to be able to properly analyze them and train the 
detection system accordingly: 

[0113] The folding pattern is calculated for each known miRNA, 
preferably based on free-energy calculation, and the size 
of the hairpin, the size of the loop at the center of the 
hairpin, and "bulges" (i.e. mismatched base-pairs) in the 
folded hairpin are noted. 

[0114] The dicer-cut location, which is known for known miRNA 
genes, is noted relative to the above, as well as to the nu- 
cleotides in each location along the hairpin. Frequency of 
identity of nucleotides, and nucleotide-pairing, relative to 
their location in the hairpin, and relative to the known 
dicer-cut location in the known miRNA genes is analyzed 
and modeled. 



[0115] Different techniques are well known in the art for analysis 
of existing pattern from a given "training set" of species 
belonging to a genus, which techniques are then capable, 
to a certain degree, to detect similar patterns in other 
species not belonging to the training-set genus. Such 
techniques include, but are not limited to neural net- 
works, Bayesian networks, Support Vector Machines (SVM), 
Genetic Algorithms, Markovian modeling, and others, as is 
well known in the art. 

[° 116 ] Using such techniques, preferably a combination of sev- 
eral of the above techniques, the known hairpins are rep- 
resented as a several different networks (such as neural, 
Bayesian, or SVM) input and output layers. Both nu- 
cleotide, and "bulge" (i.e. nucleotide pairing or mismatch) 
are represented for each position in the hairpin, at the in- 
put layer, and a corresponding true/false flag at each po- 
sition, indicating whether it was diced by dicer at the out- 
put layer. Multiple networks are preferably used concur- 
rently, and the results therefrom are integrated and fur- 
ther optimized. Markovian modeling may also be used to 
validate the results and enhance their accuracy. Finally, 
the bioinformatic detection of dicer-cut location of a 
sample novel is confirmed by wet-lab experimentation. 



[0117] Reference is now made to Fig. 7 A which is a simplified 
block diagram of a preferred implementation of the tar- 
get-gene binding-site detector 118 described herein- 
above with reference to Fig. 2. The goal of the target- 
gene binding-site detector 118 is to detect a BINDING 
SITE of Fig. 1, located in an untranslated region of the 
RNA of a known gene, the nucleotide sequence of which 
BINDING SITE is at least partially complementary to that of 
a VGAM RNA of Fig. 1, thereby determining that the 
abovementioned known gene is a target gene of VGAM of 
Fig. 1. 

[0118] The target-gene binding-site detector 118 of Fig. 2 
therefore receives as input a plurality of dicer-cut se- 
quences from hairpins 140 of Fig. 6A which were calcu- 
lated by the previous step, and a plurality of potential tar- 
get gene sequences 142 which derive sequence DNA data 
104 of Fig. 2, and after a phase of target-gene binding- 
site detector training & validation 128 of Fig. 3, is opera- 
tive to detect target-genes having binding site/s 144 the 
nucleotide sequence of which is at least partially comple- 
mentary to that of each of the plurality of dicer-cut se- 
quences from hairpins 140. Preferred operation of the 
target-gene binding-site detector is further described 



hereinbelow with reference to Fig. 7B. 
[0119] Reference is now made to Fig. 7B which is a simplified 

flowchart illustrating a preferred operation of the target- 
gene binding-site detector 118 of Fig. 2. In a preferred 
embodiment of the present invention, the target-gene 
binding-site detector 118 first performs a BLAST compar- 
ison of the nucleotide sequence of each of the plurality of 
dicer-cut sequences from hairpins 140, to the potential 
target gene sequences 142, in order to find crude poten- 
tial matches. Blast results are then filtered to results which 
are similar to those of known binding sites (e.g. binding 
sites of miRNA genes Lin-4 and Let-7 to target genes Lin- 
14, Lin-41, Lin 28 etc.). Next the binding site is ex- 
panded, checking if nucleotide sequenced immediately 
adjacent to the binding site found by BLAST, may improve 
the match. Suitable binding sites, then are computed for 
free-energy and spatial structure. The results are ana- 
lyzed, selecting only those binding sites, which have free- 
energy and spatial structure similar to that of known 
binding sites. 

[0120] Reference is now made to Fig. 8 which is a simplified 

flowchart illustrating a preferred operation of the function 
& utility analyzer 120 described hereinabove with refer- 



ence to Fig. 2. The goal of the function & utility analyzer 
120 is to determine if a potential target gene is in fact a 
valid clinically useful target gene. Since a potential novel 
VGAM gene binding a binding site in the UTR of a target 
gene is understood to inhibit expression of that target 
gene, and if that target gene is shown to have a valid clin- 
ical utility, then in such a case it follows that the potential 
novel gene itself also has a valid useful function which is 
the opposite of that of the target gene. 

[0121] The function & utility analyzer 120 preferably receives as 
input a plurality of potential novel target genes having 
binding-site/s 144, generated by the target-gene bind- 
ing-site detector 118, both of Fig. 7A. Each potential 
gene, is evaluated as follows: 

[0122] First the system first checks to see if the function of the 
potential target gene is scientifically well established. 
Preferably, this can be achieved bioinformatically by 
searching various published data sources presenting in- 
formation on known function of proteins. Many such data 
sources exist and are published as is well known in the 
art. 

[0123] Next, for those target genes the function of which is sci- 
entifically known and is well documented, the system then 



checks if scientific research data exists which links them 
to known diseases. For example, a preferred embodiment 
of the present invention utilizes the OMIM(TM) database 
published by NCBI, which summarizes research publica- 
tions relating to genes which have been shown to be as- 
sociated with diseases. 

[0124] Finally, the specific possible utility of the target gene is 
evaluated. While this process too may be facilitated by 
bioinformatic means, it might require human evaluation of 
published scientific research regarding the target gene, in 
order to determine the utility of the target gene to the di- 
agnosis and or treatment of specific disease. Only poten- 
tial novel genes, the target-genes of which have passed 
all three examinations, are accepted as novel genes. 

[0125] Reference is now made to Fig. 9, which is a simplified dia- 
gram describing a novel bioinformatically detected group 
of regulatory genes, referred to here as Viral Genomic 
Record (VGR) genes, that encode an "operon-like" cluster 
of novel viral miRNA-like genes, each modulating expres- 
sion of a plurality of host target genes, the function and 
utility of which target genes is known. 

[0126] VGR GENE (Viral Genomic Record Gene) is gene of a novel 
bioinformatically detected group of regulatory, non pro- 



tein coding, RNA genes. The method by which VGR is de- 
tected is described hereinabove with reference to FIGS. 
1-9. 

[0127] VGR GENE encodes an RNA molecule, typically several 
hundred nucleotides long, designated VGR PRECURSOR 
RNA. 

[0128] VGR PRECURSOR RNA folds spatially, as illustrated by VGR 
FOLDED PRECURSOR RNA, into a plurality of what is known 
in the art as "hairpin structures. The nucleotide sequence 
of VGR PRECURSOR RNA comprises a plurality of seg- 
ments, the first half of each such segment having a nu- 
cleotide sequence which is at least a partial inversed-re- 
versed sequence of the second half thereof, thereby caus- 
ing formation of a plurality of "hairpin" structures, as is 
well known in the art. 

[0 12 9] VGR FOLDED PRECURSOR RNA is naturally processed by 
cellular enzymatic activity, into 3 separate hairpin shaped 
RNA segments, each corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1, designated VGAM1 FOLDED 
PRECURSOR, VGAM 2 FOLDED PRECURSOR and VGAM 3 
FOLDED PRECURSOR respectively. 

[0130] The above mentioned VGAM precursors, are diced by 

DICER COMPLEX of FIG. 1, yielding short RNA segments of 



about 22 nucleotides in length, each corresponding to 
VGAM RNA of FIG. 1, designated VGAM1 RNA, VGAM2 RNA 
and VGAM3 RNA respectively. 
[0 1 3 1 ] VGAM1 RNA, VGAM 2 RNA and VGAM 3 RNA each bind 

complementarily to binding sites located in untranslated 
regions of respective host target, designated 
VGAM1-HOST TARGET RNA, VGAM 2 -HOST TARGET RNA 
and VGAM3-HOST TARGET RNA respectively. This binding 
inhibits translation of the respective target proteins des- 
ignated VGAM 1-HOST TARGET PROTEIN, VGAM2-HOST 
TARGET PROTEIN and VGAM 3 -HOST TARGET PROTEIN re- 
spectively. 

[0132] The structure of VGAM genes comprised in a VGR GENE, 
and their mode of modulation of expression of their re- 
spective target genes is described hereinabove with refer- 
ence to Fig. 1. The bioinformatic approach to detection of 
VGAM genes comprised in a VGR GENE is described here- 
inabove with reference to Figs. 1 through 9. 

[0133] The present invention discloses 426 novel viral genes of 
the VGR group of genes, which have been detected bioin- 
formatically, as described hereinbelow with reference to 
Fig. 1 through Fig. 9. Laboratory confirmation of three 
genes of the VGR group of genes is described hereinbelow 



with reference to Figs. 12A through 14B. 

[° 134 ] In summary, the current invention discloses a very large 

number of novel viral VGR genes, each of which encodes a 
plurality of VGAM genes, which in turn may modulate ex- 
pression of a plurality of host target proteins. 

[0135] Reference is now made to Fig. 10 which is a block diagram 
illustrating different utilities of genes of the novel group 
of genes of the present invention referred to here as 
VGAM genes and VGR genes. 

[0136] The present invention discloses a first plurality of novel 
genes referred to here as VGAM genes, and a second plu- 
rality of operon-like genes referred to here as VGR genes, 
each of the VGR genes encoding a plurality of VGAM 
genes. The present invention further discloses a very large 
number of known target-genes, which are bound by, and 
the expression of which is modulated by each of the novel 
genes of the present invention. Published scientific data 
referenced by the present invention provides specific, 
substantial, and credible evidence that the abovemen- 
tioned target genes modulated by novel genes of the 
present invention, are associated with various diseases. 
Specific novel genes of the present invention, target genes 
thereof and diseases associated therewith, are described 



hereinbelow with reference to Fig. 1 through Fig. 8. It is 
therefore appreciated that a function of VGAM genes and 
VGR genes of the present invention is modulation of ex- 
pression of target genes related to known diseases, and 
that therefore utilities of novel genes of the present in- 
vention include diagnosis and treatment of the above- 
mentioned diseases. Fig. 10 describes various types of di- 
agnostic and therapeutic utilities of novel genes of the 
present invention. 
[0137] a utility of novel genes of the present invention is detec- 
tion of VGAM genes and of VGR genes. It is appreciated 
that since VGAM genes and VGR genes modulate expres- 
sion of disease related target genes, that detection of ex- 
pression of VGAM genes in clinical scenarios associated 
with said diseases is a specific, substantial and credible 
utility. Diagnosis of novel genes of the present invention 
may preferably be implemented by RNA expression detec- 
tion techniques, including but not limited to biochips, as 
is well known in the art. Diagnosis of expression of genes 
of the present invention may be useful for research pur- 
poses, in order to further understand the connection be- 
tween the novel genes of the present invention and the 
abovementioned related diseases, for disease diagnosis 



and prevention purposes, and for monitoring disease 
progress. 

[0138] Another utility of novel genes of the present invention is 
anti-VGAM gene therapy, a mode of therapy which allows 
up regulation of a disease related target-gene of a novel 
VGAM gene of the present invention, by lowering levels of 
the novel VGAM gene which naturally inhibits expression 
of that target gene. This mode of therapy is particularly 
useful with respect to target genes which have been 
shown to be under-expressed in association with a spe- 
cific disease. Anti-VGAM gene therapy is further discussed 
hereinbelow with reference to Figs. 11A and 11B. 

[0139] a further utility of novel genes of the present invention is 
VGAM replacement therapy, a mode of therapy which 
achieves down regulation of a disease related target-gene 
of a novel VGAM gene of the present invention, by raising 
levels of the VGAM gene which naturally inhibits expres- 
sion of that target gene. This mode of therapy is particu- 
larly useful with respect to target genes which have been 
shown to be over-expressed in association with a specific 
disease. VGAM replacement therapy involves introduction 
of supplementary VGAM gene products into a cell, or 
stimulation of a cell to produce excess VGAM gene prod- 



ucts. VGAM replacement therapy may preferably be 
achieved by transfecting cells with an artificial DNA 
molecule encoding a VGAM gene, which causes the cells 
to produce the VGAM gene product, as is well known in 
the art. 

[0140] yet a further utility of novel genes of the present invention 
is modified VGAM therapy. Disease conditions are likely to 
exist, in which a mutation in a binding site of a VGAM 
gene prevents natural VGAM gene to effectively bind in- 
hibit a disease related target-gene, causing up regulation 
of that target gene, and thereby contributing to the dis- 
ease pathology. In such conditions, a modified VGAM 
gene is designed which effectively binds the mutated 
VGAM binding site, i.e. is an effective anti-sense of the 
mutated VGAM binding site, and is introduced in disease 
effected cells. Modified VGAM therapy is preferably 
achieved by transfecting cells with an artificial DNA 
molecule encoding the modified VGAM gene, which 
causes the cells to produce the modified VGAM gene 
product, as is well known in the art. 

[0141] An additional utility of novel genes of the present inven- 
tion is induced cellular differentiation therapy. As aspect 
of the present invention is finding genes which determine 



cellular differentiation, as described hereinabove with ref- 
erence to Fig. 11. Induced cellular differentiation therapy 
comprises transfection of cell with such VGAM genes 
thereby determining their differentiation as desired. It is 
appreciated that this approach may be widely applicable, 
inter alia as a means for auto transplantation harvesting 
cells of one cell-type from a patient, modifying their dif- 
ferentiation as desired, and then transplanting them back 
into the patient. It is further appreciated that this ap- 
proach may also be utilized to modify cell differentiation 
in vivo, by transfecting cells in a genetically diseased tis- 
sue with a cell-differentiation determining VGAM gene, 
thus stimulating these cells to differentiate appropriately. 
[0142] Reference is now made to Figs. 11A and 11B, simplified 

diagrams which when taken together illustrate anti-VGAM 
gene therapy mentioned hereinabove with reference to 
Fig. 10. A utility of novel genes of the present invention is 
anti-VGAM gene therapy, a mode of therapy which allows 
up regulation of a disease related target-gene of a novel 
VGAM gene of the present invention, by lowering levels of 
the novel VGAM gene which naturally inhibits expression 
of that target gene. Fig. 11A shows a normal VGAM gene, 
inhibiting translation of a target gene of VGAM gene, by 



binding to a BINDING SITE found in an untranslated region 
of TARGET RNA, as described hereinabove with reference 
to Fig. 1. 

[0143] pig. 11B shows an example of anti-VGAM gene therapy. 
ANTI-VGAM RNA is short artificial RNA molecule the se- 
quence of which is an anti-sense of VGAM RNA. Anti- 
VGAM treatment comprises transfecting diseased cells 
with ANTI-VGAM RNA, or with a DNA encoding thereof. 
The ANTI-VGAM RNA binds the natural VGAM RNA, 
thereby preventing binding of natural VGAM RNA to its 
BINDING SITE. This prevents natural translation inhibition 
of TARGET RNA by VGAM RNA, thereby up regulating ex- 
pression of TARGET PROTEIN. 

[0144] | t j S appreciated that anti-VGAM gene therapy is particu- 
larly useful with respect to target genes which have been 
shown to be under-expressed in association with a spe- 
cific disease. 

[0145] Reference is now made to Fig. 12A which is an annotated 
sequence of an EST comprising a novel gene detected by 
the gene detection system of the present invention. Fig. 
12A shows the nucleotide sequence of a known human 
non-protein coding EST (Expressed Sequence Tag), identi- 
fied as EST72223. It is appreciated that the sequence of 



this EST comprises sequences of one known miRNA gene, 
identified as MIR98, and of one novel GAM gene, referred 
to here as GAM24, detected by the bioinformatic gene de- 
tection system of the present invention, described herein- 
above with reference to Fig. 2. 

[0146] Reference is now made to Figs. 12B and 12C that are pic- 
tures of laboratory results, which when taken together 
demonstrate laboratory confirmation of expression of the 
bioinformatically detected novel gene of Fig. 12A. Refer- 
ence is now made to Fig. 12B which is a Northern blot 
analysis of MIR-98 and EST72223 transcripts. MIR-98 and 
EST72223 were reacted with MIR-98 and GAM24 probes 
as indicated in the figure. It is appreciated that the probes 
of both MIR-98 and GAM24 reacted with EST72223, indi- 
cating that EST72223 contains the sequences of MIR-98 
and of GAM24. It is further appreciated that the probe of 
GAM24 does not cross-react with MIR-98. 

[0147] Reference is now made to Fig. 12C. A Northern blot analy- 
sis of EST72223 and MIR-98 transfections were per- 
formed, subsequently marking RNA by the MIR-98 and 
GAM24 probes . Left, Northern reacted with MIR-98, 
Right, Northern reacted with GAM24. The molecular Sizes 
of EST72223, MIR-98 and GAM 2 4 are indicated by arrows. 



Hela are control cells that have not been introduced to 
exogenous RNA. EST and MIR-98 Transfections are RNA 
obtained from Hela transfected with EST72223 and MIR- 
98, respectively. MIR-98 and EST are the transcripts used 
for the transfection experiment. The results indicate that 
EST72223, when transfected into Hela cells, is cut yielding 
known miRNA gene MIR-98 and novel miRNA gene 
GAM24. 

[0148] Reference is now made to Fig. 12D, which is a Northern 
blot of a lisate experiment with MIR-98 and GAM24. 
Northern blot analysis of hairpins in EST72223 . Left, 
Northern reacted with predicted Mir-98 hairpin probe, 
Right, Northern reacted with predicted GAM24 hairpin 
probe. The molecular size of EST Is indicated by arrow. 
The molecular sizes of Mir-98 and GAM24 are 80nt and 
lOOnt, respectively as indicated by arrows. The 22nt 
molecular marker is indicated by arrow. 1-Hela lysate; 
2-EST incubated 4h with Hela lysate; 3-EST without lysate; 
4-Mir transcript incubated 4h with Hela lysate; 5-Mir 
transcript incubated overnight with Hela lysate; 6- Mir 
transcript without lysate; 7-RNA extracted from Hela cells 
following transfection with Mir transcript. 

[0149] Technical methods used in experiments, the results of 



which are depicted in Figs. 12B, 12C and 12D are as fol- 
lows: 

[0150] Transcript preparations: Digoxigenin (DIG) labeled transcripts 
were prepared from EST72223 (TIGER), MIR98 and pre- 
dicted precursor hairpins by using a DIG RNA labeling kit 
(Roche Molecular Biochemicals) according to the manufac- 
ture'^ protocol. Briefly, PCR products with T7 promoter at 
the 5" end or T3 promoter at the 3"end were prepared 
from each DNA in order to use it as a template to prepare 
sense and antisense transcripts, respectively. MIR-98 was 
amplified using EST72223 as a templet with T7miR98 for- 
ward primer: 

S-TAATACGACTCACTATAGGGTGAGGTAGTAAGTTGTATT 
GTT-3"and T3miR98 revse primer: 

5"-AATTAACCCTCACTAAAGGGAAAGTAGTAAGTTGTATAG 
TT-3"EST72223 was amplified with T7-EST 72223 forward 
p r i m e r : 5 "-TAATACG ACTCACTATAG G CCCTTATTAG AG GAT 
TCTGCT-3"and T3-EST72223 reverse 
primer: 5"-AATTAACCCTCACTAAAGGT I I I I I I TTCCTGAG 
ACAGAGT-3" Bet-4 was amplified using EST72223 as a 
templet with Bet-4 forward primer: 

5 " - G AG G C AG G AG AATTG CTTG A- 3" and T3-EST72223 re- 
verse 



p r i m e r : 5 " - AATTAACCCTC ACTAAAG G C CTG AG AC AG AGTCT 
TGCTC-3"The PCR products were cleaned and used for 
DIG-labeled or unlabeled transcription reactions with the 
appropriate polymerase. For transfection experiments, 
CAP reaction was performed by using a mMassage mMa- 
chine kit (Ambion). 

[0151] Transfection procedure: Tran sf ect i o n of H e I a ce 1 1 s was pe r- 
formed by using TransMessenger reagent (Qiagen) ac- 
cording to the manufacture'^ protocol. Briefly, Hela cells 
were seeded to l-2x 10 A 6 cells per plate a day before 
transfection. Two ug RNA transcripts were mixed with 8ul 
Enhancer in a final volume of lOOul, mixed and incubated 
at room temperature for 5 min. 16ul TransMessenger 
reagent was added to the RNA-Enhancer, mixed and incu- 
bated for additional 10 min. Cell plates were washed with 
sterile PBS twice and then incubated with the transfection 
mix diluted with 2.5 ml DMEM medium without serum. 
Cells were incubated with transfection mix for three hours 
under their normal growth condition (370C and 5% C02) 
before the transfection mix was removed and a fresh 
DMEM medium containing serum was added to the cells. 
Cells were left to grow 48 hours before harvesting. 

[01 52] Target RNA cleavage assay: Cap- labeled target RNAs were 



generated using mMessage mMachine (Ambion). Caped 
RNA transcripts were preincubated at 30°C for 15 min in 
supplemented Hela S100 obtained from Computer Cell 
Culture, Mos, Belgium. After addition of all components, 
final concentrations were lOOmM target RNA, lm M ATP, 
0.2mM GTP, lOU/ml RNasin, 30ug/ml creatine kinase, 
25mM creatine phosphate, and 50%S100 extract. Incuba- 
tion was continued for 4 hours to overnight. Cleavage re- 
action was stopped by the addition of 8 volumes of pro- 
teinase K buffer (200Mm Tris-Hcl, pH 7.5, 25m M EDTA, 
300mM NaCI, and 2% SDS). Proteinase K, dissolved in 
50mM Tris-HCI, pH 8, 5m M CaCI2, and 50% glycerol, was 
added to a final concentration of 0.6 mg/ml. Sample were 
subjected to phenol/chlorophorm extraction and kept 
frozen until analyzed by urea-TBE PACE. 
[0153] Northern analysis: RNAs were extracted from cells by using 
Tri-reagent according to the manufacture'^ protocol. The 
RNAs were dissolved in water and heated to 650C to dis- 
rupt any association of the 25nt RNA with larger RNA 
molecules. RNA were placed on ice and incubated for 30 
min with PEG (MW=8000) in a final concentration of 5% 
and NaCI in a final concentration of 0.5M to precipitate 
high molecular weight nucleic acid. The RNAs were cen- 



trifuged at 10,000xg for 10 min to pellet the high molec- 
ular weight nucleic acid. The supernatant containing the 
low molecular weight RNAs was collected and three vol- 
umes of ethanol was added. The RNAs were placed at - 
200C for at least two hours and then centrifuged at 
10,000xg for 10 min. The pellets were dissolved in Urea- 
TBE buffer (lXtbe, 7M urea) for further analysis by a 
Northern blot. 

[0154] rna samples were boiled for 5 min before loading on 
15%-8% polyacrylamide (19:1) gels containing 7M urea 
and lxTBE. Gels were run in lxTBE at a constant voltage 
of 300V and then transferred into a nylon membrane. The 
membrane was exposed to 3min ultraviolet light to cross 
link the RNAs to the membrane. Hybridization was per- 
formed overnight with DIG-labeled probes at 420C. Mem- 
branes were washed twice with SSCx2 and 0.2% SDS for 10 
min. at 420C and then washed twice with SSCx0.5 for 5 
min at room temperature. The membrane was then devel- 
oped by using a DIG luminescent detection kit (Roche) us- 
ing anti DIG and CSPD reaction, according to the manu- 
facture'^ protocol. 

[° 155 ] It is appreciated that the data presented in Figs. 12A, 12B, 
12C and 12D, when taken together validate the function 



of the bioinformatic gene detection engine 100 of Fig. 2. 
Fig. 12A shows a novel GAM gene bioinformatically de- 
tected by the bioinformatic gene detection engine 100, 
and Figs. 12B, 12C and 12D show laboratory confirmation 
of the expression of this novel gene. This is in accord with 
the engine training and validation methodology described 
hereinabove with reference to Fig. 3. 

[0156] Reference is now made to Fig. 13A which is an annotated 
sequence of an EST comprising a novel gene detected by 
the gene detection system of the present invention. Fig. 
13A shows the nucleotide sequence of a known human 
non-protein coding EST (Expressed Sequence Tag), identi- 
fied as EST 7929020. It is appreciated that the sequence 
of this EST comprises sequences of two novel CAM genes, 
referred to here as GAM23 and GAM25, detected by the 
bioinformatic gene detection system of the present inven- 
tion, described hereinabove with reference to Fig. 2. 

[0157] Reference is now made to Fig. 13B which presents pic- 
tures of laboratory results, that demonstrate laboratory 
confirmation of expression of the bioinformatically de- 
tected novel gene of Fig. 13A. Northern blot analysis of 
hairpins in EST7929020. Left, Northern reacted with pre- 
dicted GAM25 hairpin probe, Right, Northern reacted with 



predicted GAM23 hairpin probe. The molecular size of EST 
is indicated by arrow. The molecular sizes of GAM23 and 
GAM25 are 60nt, as indicated by arrow. The 22nt molecu- 
lar marker is indicated by arrow. 1-Hela lysate; 2- EST in- 
cubated 4h with Hela lysate ; 3- EST incubated overnight 
with Hela lysate; 4-EST without lysate; 5-GAM transcript; 
6- GAM 22nt marker;7-GAM PCR probe; 8-RNA from con- 
trol Hela cells; 9-RNA extracted from Hela cells following 
transfection with EST. 
[0158] Reference is now made to Fig. 13C which is a picture of a 
Northern blot confirming Endogenous expression of 
bioinformatically detected gene GAM25 of Fig. 13A from 
in Hela cells. Northern was reacted with a predicted 
GAM25 hairpin probe. The molecular size of EST7929020 
is indicated. The molecular sizes of GAM25 is 58nt, as in- 
dicated. A 19nt DNA oligo molecular marker is indicated. 
Endogenous expression of GAM25 in Hela total RNA frac- 
tion and in S-100 fraction is indicated by arrows. 
1-GAM25 transcript; 2- GAM 2 5 DNA oligo marker; 3 -RNA 
from control Hela cells; 4-RNA extracted from Hela cells 
following transfection with EST; 5- RNA extracted from S- 
100 Hela lysate. 

[0159] Reference is now made to Fig. 14A which is an annotated 



sequence of an EST comprising a novel gene detected by 
the gene detection system of the present invention. Fig. 
14A shows the nucleotide sequence of a known human 
non-protein coding EST (Expressed Sequence Tag), identi- 
fied as EST 1388749. It is appreciated that the sequence 
of this EST comprises sequence of a novel GAM gene, re- 
ferred to here as GAM26, detected by the bioinformatic 
gene detection system of the present invention, described 
hereinabove with reference to Fig. 2. 

[0160] Reference is now made to Fig. 14B which is a picture of 
Northern blot analysis, confirming expression of novel 
bioinformatically detected gene GAM26, and natural pro- 
cessing thereof from EST1388749. Northern reacted with 
predicted GAM26 hairpin probe. The molecular size of EST 
is indicated by arrow. The molecular sizes of GAM26 is 
130nt, as indicated by arrow. The 22nt molecular marker 
is indicated by arrow. 1-Hela lysate; 2-EST incubated 4h 
with Hela lysate; 3- EST incubated overnight with Hela 
lysate; 4-EST without lysate; 5-GAM transcript; 6- GAM 
22nt marker; 7-GAM PCR probe. 

[° 161 ] Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 



15 (VGAM15) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[0162] VGAM15 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM15 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0163] VG AM 1 5 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM15 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0164] VGAM15 gene encodes a VGAM15 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM15 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM15 precursor RNA is designated SEQ ID: 1, 
and is provided hereinbelow with reference to the se- 
quence listing part. Nucleotide sequence SEQ ID: 1 is lo- 
cated at position 190678 relative to the genome of Vac- 
cinia Virus. 

[0 1 65] VGAM 1 5 precursor RNA folds onto itself, forming VGAM 1 5 
folded precursor RNA, herein designated VGAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[0166] An enzyme complex designated DICER COMPLEX, "dices" 
the VG AM 1 5 folded precursor RNA into VGAM15 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM15 RNA is designated SEQ ID:350, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0167] VGAM 1 5 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 15 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 1 5 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 



5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[0 1 68] VG AM 1 5 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 15 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM 15 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM15 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 1 5 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 



region, or in both 3 x UTR and 5 x UTR regions. 

[0169] The complementary binding of VGAM15 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VG AM 1 5 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM15 host tar- 
get RNA into VGAM15 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0170] it is appreciated that VGAM 15 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM15 host target genes. The mRNA of 
each one of this plurality of VGAM15 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM15 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 15 RNA causes in- 
hibition of translation of respective one or more VGAM15 
host target proteins. 

[° 171 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 15 gene, herein designated VGAM GENE, on one or 



more VGAM15 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[° 172 ] It is yet further appreciated that a function of VGAM 15 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM15 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 15 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM15 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0173] Nucleotide sequences of the VGAM15 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 1 5 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM 15 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM 15 are further de- 
scribed hereinbelow with reference to Table 1. 

[0174] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM15 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM15 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0175] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM15 gene, herein designated VGAM is in- 
hibition of expression of VGAM15 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM15 correlate with, and may be deduced from, the 
identity of the target genes which VGAM15 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0176] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 1 5 host target gene. CAPN2 BIND- 



ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM15 RNA, herein designated 
VGAM RNA, also designated SEQ ID:350. 
[0177] a function of VGAM15 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM.001748). Ac- 
cordingly, utilities of VGAM15 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM.166434) is an- 
other VGAM 1 5 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM15 RNA, herein designated VGAM RNA, 
also designated SEQ ID:350. 



[0178] Another function of VGAM15 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM15 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 has been es- 
tablished by previous studies. By sequencing randomly 
selected cDNAs corresponding to relatively long tran- 
scripts from brain, Nagase et al. (1997) identified a cDNA 
which they designated KIAA0381. The KIAA0381 cDNA 
encodes an 864-amino acid protein predicted to be in- 
volved in cell division. RT-PCR analysis detected expres- 
sion of KIAA0381 in most tissues tested. Wnt (see OMIM 
Ref. No. 164975) signaling via the frizzled receptor (Fz; 
OMIM Ref. No. 600667) controls cell polarity and move- 
ment during development. Habas et al. (2001) reported 
that in human cells and during Xenopus embryogenesis, 
Wnt/Fz signaling activates the small GTPase Rho (OMIM 
Ref. No. 165390), a key regulator of cytoskeleton archi- 
tecture. Wnt/Fz activation of Rho requires the cytoplasmic 
protein dishevelled (DVL; OMIM Ref. No. 601365) and a 
novel formin (see OMIM Ref. No. 136535) homology (FH) 



protein that they identified and named DAAM1 (OMIM Ref. 
No. 606626). Habas et al. (2001) identified DAAM2, which 
is identical to KIAA0381, as a protein that is closely re- 
lated to DAAM1. 

[0179] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0 1 80] Habas, R.; Kato, Y.; He, X. : Wnt/Frizzled activation of Rho 
regulates vertebrate gastrulation and requires a novel 
Formin homology protein Daaml. Cell 107: 843-854, 
2001. ; and 

[0 1 8 1 ] Nagase, T.; Ishikawa, K.; Nakajima, D.; Ohira, M.; Seki, N.; 
Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, 
O. : Prediction of the coding sequences of unidentified 
human gene. 

[0182] Further studies establishing the function and utilities of 
DAAM2 are found in John Hopkins OMIM database record 
ID 606627, and in sited publications numbered 1012 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Selectin E 
(endothelial adhesion molecule 1) (SELE, Accession 
NM_000450) is another VGAM15 host target gene. SELE 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by SELE, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SELE BINDING SITE, designated SEQ ID:747, to the nu- 
cleotide sequence of VGAM15 RNA, herein designated 
VGAM RNA, also designated SEQ ID:350. 
[0183] Another function of VGAM15 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM15 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE has 
been established by previous studies. Zheng et al. (2001) 
examined whether a polymorphism in the SELE gene, due 
to a G-to-T mutation (98G-T) in the untranslated region 
of exon 2, was related to premature coronary artery dis- 
ease (CAD). Both lipid and nonlipid risk factors, including 
the serl28-to-arg substitution studied by Wenzel et al. 
(1994), were also assessed. The frequency of the 98G-T 
mutation was found to be significantly increased among 
male patients under 45 years of age and female patients 



under 55 years of age. After controlling for other CAD risk 
factors by multiple logistic analysis, the 98G-T mutation 
was still a significant predictor of premature CAD. The 
glaucomas are a group of optic neuropathies comprising 
the leading cause of irreversible blindness worldwide. Ele- 
vated intraocular pressure due to a reduction in normal 
aqueous outflow is a major causal risk factor. Wang et al. 
(2001) found that ELAM1, the earliest marker for the 
atherosclerotic plaque in the vasculature, was consistently 
present on trabecular meshwork cells in the outflow path- 
ways of eyes with glaucomas of diverse etiology. They de- 
termined expression of ELAM1 to be controlled by activa- 
tion of an interleukin-1 (see OMIM Ref. No. 147760) au- 
tocrine feedback loop through transcription factor NK- 
kappa-B (see OMIM Ref. No. 164011), and activity of this 
signaling pathway was shown to protect trabecular mesh- 
work cells against oxidative stress. Wang et al. (2001) 
concluded that their findings characterized a protective 
stress response specific to the eye's aqueous outflow 
pathways and provided the first known diagnostic indica- 
tor of glaucomatous trabecular meshwork cells. They fur- 
ther indicated that common mechanisms contribute to the 
pathophysiology of the glaucomas and vascular diseases. 



[0184] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0 1 85] Wang, N.; Chintala, S. K.; Fini, M. E.; Schuman, J. S. : Acti- 
vation of a tissue-specific stress response in the aqueous 
outflow pathway of the eye defines the glaucoma disease 
phenotype. Nature Med. 7: 304-309, 2001. ; and 

[0186] Zheng, F.; Chevalier, J. A.; Zhang, L. Q.; Virgil, D.; Ye, S. 
Q.; Kwiterovich, P. O. : An Hphl polymorphism in the E- 
selectin gene is associated with premature coronary artery 
diseas. 

[0187] Further studies establishing the function and utilities of 
SELE are found in John Hopkins OMIM database record ID 
131210, and in sited publications numbered 2722-2729 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.KIAA0475 
(Accession NM_014864) is another VCAM15 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 



SEQ ID: 1570, to the nucleotide sequence of VGAM15 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:350. 

[0188] Another function of VGAM15 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM15 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 1 5 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM15 RNA, herein designated 
VGAM RNA, also designated SEQ ID:350. 

[0189] Another function of VGAM15 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM15 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM15 host target gene. LOC254901 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM15 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:350. 

[0190] Another function of VGAM15 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM15 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM15 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM15 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:350. 

[0191] Another function of VGAM15 is therefore inhibition of 



LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM15 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 16 (VGAM16) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0192] VGAM16 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM16 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0 1 93] VGAM16 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM16 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0194] VGAM 16 gene encodes a VGAM16 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM16 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM16 precursor RNA is designated SEQ ID:2, 
and is provided hereinbelow with reference to the se- 
quence listing part. Nucleotide sequence SEQ ID:2 is lo- 
cated at position 188927 relative to the genome of Vac- 
cinia Virus. 

[0195] VGAM16 precursor RNA folds onto itself, forming VGAM16 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional "hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0196] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 16 folded precursor RNA into VGAM 16 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM16 RNA is designated SEQ ID:351, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[0197] VGAM16 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 16 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 16 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0 1 98] VGAM 16 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM16 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM16 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM16 RNA, 



herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 16 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0199] The complementary binding of VGAM16 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 16 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM16 host tar- 
get RNA into VGAM16 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0200] it is appreciated that VGAM 16 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 16 host target genes. The mRNA of 
each one of this plurality of VGAM16 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM16 RNA, herein designated VGAM 



RNA, and which when bound by VGAM16 RNA causes in- 
hibition of translation of respective one or more VGAM16 
host target proteins. 

[0201] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM16 gene, herein designated VGAM GENE, on one or 
more VGAM 16 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[0202] | t j S y e t further appreciated that a function of VGAM 16 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM16 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM16 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM16 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0203] Nucleotide sequences of the VGAM16 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 16 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM 16 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM 16 are further de- 
scribed hereinbelow with reference to Table 1. 

[0204] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 16 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM16 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0205] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM16 gene, herein designated VGAM is in- 
hibition of expression of VGAM16 target genes. It is ap- 



preciated that specific functions, and accordingly utilities, 
of VGAM16 correlate with, and may be deduced from, the 
identity of the target genes which VGAM16 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0206] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM16 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM16 RNA, herein designated 
VGAM RNA, also designated SEQ ID:351. 

[0207] a function of VGAM16 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM_001748). Ac- 
cordingly, utilities of VGAM16 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM_166434) is an- 
other VGAM 16 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM16 RNA, herein designated VGAM RNA, 
also designated SEQ ID:351. 
[0208] Another function of VGAM 16 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM16 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM 16 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM16 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:351. 
[0209] Another function of VGAM 16 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM16 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM 16 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM16 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:351. 

[0210] Another function of VGAM16 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM16 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM16 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM16 RNA, herein designated 
VGAM RNA, also designated SEQ ID:351. 

[0211] Another function of VGAM16 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM16 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM_171878) is an- 
other VGAM16 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM16 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:351. 

[0212] Another function of VGAM16 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM16 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM16 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5' un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM16 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:351. 

[0213] Another function of VGAM16 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM16 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 17 (VGAM17) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0214] VGAM17 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM17 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0215] VGAM17 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM17 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0216] VGAM17 gene encodes a VGAM17 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM17 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM17 precursor RNA is designated SEQ ID:3, 
and is provided hereinbelow with reference to the se- 



quence listing part. Nucleotide sequence SEQ ID:3 is lo- 
cated at position 188927 relative to the genome of Vac- 
cinia Virus. 

[O 217 ] VGAM17 precursor RNA folds onto itself, forming VGAM17 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0218] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 17 folded precursor RNA into VGAM 17 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM17 RNA is designated SEQ ID:352, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[0219] VGAM17 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 17 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 17 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated S^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0220] VGAM 17 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 17 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM17 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM17 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 



a VGAM17 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0221] The complementary binding of VGAM17 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 17 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM17 host tar- 
get RNA into VGAM17 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[° 222 ] It is appreciated that VGAM 17 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 17 host target genes. The mRNA of 
each one of this plurality of VGAM17 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM17 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 17 RNA causes in- 
hibition of translation of respective one or more VGAM17 



host target proteins. 

[0223] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM17 gene, herein designated VGAM GENE, on one or 
more VGAM 17 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[0224] | t j S y e t further appreciated that a function of VGAM17 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM17 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM17 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM17 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0225] Nucleotide sequences of the VCAM17 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 17 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM 17 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM17 are further de- 
scribed hereinbelow with reference to Table 1. 

[0226] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM17 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM17 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0227] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM17 gene, herein designated VGAM is in- 
hibition of expression of VGAM17 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM17 correlate with, and may be deduced from, the 



identity of the target genes which VGAM17 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0228] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM17 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM17 RNA, herein designated 
VGAM RNA, also designated SEQ ID:352. 

[0229] a function of VGAM17 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM.001748). Ac- 
cordingly, utilities of VGAM17 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM_166434) is an- 
other VGAM 17 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM17 RNA, herein designated VGAM RNA, 
also designated SEQ ID:352. 
[0230] Another function of VGAM 17 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM17 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM 17 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 



of VGAM17 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:352. 
[0231] Another function of VGAM17 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM17 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM_014864) is another VGAM 17 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM17 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:352. 

[0232] Another function of VGAM17 is therefore inhibition of 



KIAA0475 (Accession NM.014864). Accordingly, utilities 
of VGAM17 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM17 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM17 RNA, herein designated 
VGAM RNA, also designated SEQ ID:352. 
[0233] Another function of VGAM17 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM17 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM_171878) is an- 
other VGAM 17 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM17 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:352. 

[0234] Another function of VGAM17 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM17 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM17 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM17 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:352. 

[0235] Another function of VGAM17 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM17 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 18 (VGAM18) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0236] VGAM18 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM18 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0237] VGAM18 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM18 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0238] VGAM 18 gene encodes a VGAM 18 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM18 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM18 precursor RNA is designated SEQ ID:4, 
and is provided hereinbelow with reference to the se- 
quence listing part. Nucleotide sequence SEQ ID:4 is lo- 
cated at position 188927 relative to the genome of Vac- 



cinia Virus. 

[0239] VGAM18 precursor RNA folds onto itself, forming VGAM18 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0240] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM 18 folded precursor RNA into VGAM 18 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM18 RNA is designated SEQ ID:353, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0241] VGAM 18 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 



VGAM18 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 18 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[0242] VGAM 18 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 18 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM 18 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM18 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 18 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 



1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0243] The complementary binding of VGAM18 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM18 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM18 host tar- 
get RNA into VGAM18 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[° 244 ] It is appreciated that VGAM 18 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 18 host target genes. The mRNA of 
each one of this plurality of VGAM18 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM18 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 18 RNA causes in- 
hibition of translation of respective one or more VGAM18 
host target proteins. 

[0245] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM18 gene, herein designated VGAM GENE, on one or 
more VGAM 18 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0246] | t j S yet further appreciated that a function of VGAM18 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM18 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 18 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM18 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[0247] Nucleotide sequences of the VGAM18 precursor RNA, 
herein designated VCAM PRECURSOR RNA, and of the 
x diced x VGAM18 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM 18 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM 18 are further de- 
scribed hereinbelow with reference to Table 1. 

[0248] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 18 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM18 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0249] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM18 gene, herein designated VGAM is in- 
hibition of expression of VGAM18 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM18 correlate with, and may be deduced from, the 
identity of the target genes which VGAM18 binds and in- 
hibits, and the function of these target genes, as elabo- 



rated hereinbelow. 

[° 25 °] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM18 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM18 RNA, herein designated 
VGAM RNA, also designated SEQ ID:353. 

[0251] a function of VGAM18 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM.001748). Ac- 
cordingly, utilities of VGAM18 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM_166434) is an- 
other VGAM 18 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 



ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM18 RNA, herein designated VGAM RNA, 
also designated SEQ ID:353. 
[0252] Another function of VGAM18 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM18 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM 18 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM18 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:353. 



[0253] Another function of VGAM18 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM18 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM18 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM18 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:353. 

[0254] Another function of VGAM18 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM18 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM18 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM18 RNA, herein designated 
VGAM RNA, also designated SEQ ID:353. 
[0255] Another function of VGAM18 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM18 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM18 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 



the nucleotide sequence of VGAM18 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:353. 

[0256] Another function of VGAM18 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM18 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM18 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM18 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:353. 

[0257] Another function of VGAM18 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM18 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 



dress Messenger 19 (VGAM19) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0258] VGAM19 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM19 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0259] VGAM19 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM19 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0260] VGAM 19 gene encodes a VGAM 19 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM19 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM19 precursor RNA is designated SEQ ID: 5, 
and is provided hereinbelow with reference to the se- 
quence listing part. Nucleotide sequence SEQ ID:5 is lo- 
cated at position 188927 relative to the genome of Vac- 
cinia Virus. 

[0261] VGAM 19 precursor RNA folds onto itself, forming VGAM 19 



folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[0262] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 19 folded precursor RNA into VGAM 19 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM19 RNA is designated SEQ ID:354, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0263] VGAM 19 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 19 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 19 host target RNA comprises three 



regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[0264] VGAM19 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 19 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM 19 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM19 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 19 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 



ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 X UTR and 5 X UTR regions. 

[0265] The complementary binding of VGAM19 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM19 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM19 host tar- 
get RNA into VGAM19 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0266] it is appreciated that VGAM 19 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM19 host target genes. The mRNA of 
each one of this plurality of VGAM19 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM19 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 19 RNA causes in- 
hibition of translation of respective one or more VGAM19 
host target proteins. 

[0267] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 



VGAM19 gene, herein designated VGAM GENE, on one or 
more VGAM 19 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0268] | t j S y et further appreciated that a function of VGAM19 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM19 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 19 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM19 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[0269] Nucleotide sequences of the VGAM19 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 19 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM 19 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM 19 are further de- 
scribed hereinbelow with reference to Table 1. 

[0270] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM19 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM19 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0271] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM19 gene, herein designated VGAM is in- 
hibition of expression of VGAM19 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM19 correlate with, and may be deduced from, the 
identity of the target genes which VGAM19 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[° 272 ] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 



NM.001748) is a VGAM19 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM19 RNA, herein designated 
VGAM RNA, also designated SEQ ID:354. 
[0273] a function of VGAM19 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM.001748). Ac- 
cordingly, utilities of VGAM19 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM.166434) is an- 
other VGAM 19 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM 19 RNA, herein designated VGAM RNA, 



also designated SEQ ID:354. 

[0274] Another function of VGAM19 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM19 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM19 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM19 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:354. 

[0275] Another function of VGAM 19 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 



NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM19 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM19 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM19 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:354. 

[0276] Another function of VGAM19 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM19 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 



VGAM19 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM19 RNA, herein designated 
VGAM RNA, also designated SEQ ID:354. 
[0277] Another function of VGAM19 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM19 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM19 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM19 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:354. 



[0278] Another function of VGAM19 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM19 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM19 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM19 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:354. 

[0279] Another function of VGAM19 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM19 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 20 (VGAM20) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[0280] VGAM20 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM20 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0281] VGAM20 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM20 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0282] VGAM20 gene encodes a VGAM20 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM20 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM20 precursor RNA is designated SEQ ID:6, 
and is provided hereinbelow with reference to the se- 
quence listing part. Nucleotide sequence SEQ ID:6 is lo- 
cated at position 188927 relative to the genome of Vac- 
cinia Virus. 

[0283] VGAM 20 precursor RNA folds onto itself, forming VGAM 20 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[0284] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM20 folded precursor RNA into VGAM20 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM20 RNA is designated SEQ ID:355, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0285] VGAM 20 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 20 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 20 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 



untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[0286] VGAM20 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM20 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM20 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM20 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 20 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 



[0287] The complementary binding of VGAM20 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM20 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 20 host tar- 
get RNA into VGAM20 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0288] it is appreciated that VGAM20 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM20 host target genes. The mRNA of 
each one of this plurality of VGAM20 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM20 RNA, herein designated VGAM 
RNA, and which when bound by VGAM20 RNA causes in- 
hibition of translation of respective one or more VGAM20 
host target proteins. 

[0289] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM20 gene, herein designated VGAM GENE, on one or 
more VGAM20 host target gene, herein designated VGAM 



HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0290] | t j S yet further appreciated that a function of VGAM20 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM20 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM20 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM20 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0291] Nucleotide sequences of the VGAM20 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



x diced x VGAM20 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM20 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM20 are further de- 
scribed hereinbelow with reference to Table 1. 

[0292] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM20 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM20 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0293] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM20 gene, herein designated VGAM is in- 
hibition of expression of VGAM20 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM20 correlate with, and may be deduced from, the 
identity of the target genes which VGAM20 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0294] calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 20 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM20 RNA, herein designated 
VGAM RNA, also designated SEQ ID:355. 

[0295] a function of VGAM20 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM.001748). Ac- 
cordingly, utilities of VGAM20 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM.166434) is an- 
other VGAM 20 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM20 RNA, herein designated VGAM RNA, 
also designated SEQ ID:355. 

[0296] Another function of VGAM20 is therefore inhibition of Di- 



shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM20 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM20 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM20 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:355. 
[0297] Another function of VGAM20 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 



leukocytes. Accordingly, utilities of VGAM20 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM20 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM20 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:355. 

[0298] Another function of VGAM20 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM20 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 20 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 



region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM20 RNA, herein designated 
VGAM RNA, also designated SEQ ID:355. 

[0299] Another function of VGAM20 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM20 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM20 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM20 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:355. 

[0300] Another function of VGAM20 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 



of VGAM20 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM20 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM20 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:355. 
[0301] Another function of VGAM20 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM20 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 21 (VGAM21) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[0302] VGAM21 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM21 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0303] VGAM21 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM21 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0304] VGAM21 gene encodes a VGAM21 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM21 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM21 precursor RNA is designated SEQ ID:7, 
and is provided hereinbelow with reference to the se- 
quence listing part. Nucleotide sequence SEQ ID:7 is lo- 
cated at position 188927 relative to the genome of Vac- 
cinia Virus. 

[0305] VGAM 21 precursor RNA folds onto itself, forming VGAM 21 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[0306] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM21 folded precursor RNA into VGAM21 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM21 RNA is designated SEQ ID:356, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0307] VGAM 21 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 21 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 21 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3"UTR respectively. 



[0308] VGAM21 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM21 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM21 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM21 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 21 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^UTR region, the 5 X UTR 
region, or in both 3 % UTR and 5^UTR regions. 

[0309] The complementary binding of VGAM21 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 



VGAM21 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 21 host tar- 
get RNA into VGAM21 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[° 31 °] It is appreciated that VGAM 21 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM21 host target genes. The mRNA of 
each one of this plurality of VGAM2 1 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM21 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 21 RNA causes in- 
hibition of translation of respective one or more VGAM21 
host target proteins. 

[° 31 1 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM21 gene, herein designated VGAM GENE, on one or 
more VGAM21 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 



reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[° 312 ] It is yet further appreciated that a function of VGAM21 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM21 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM21 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM21 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0313] Nucleotide sequences of the VGAM21 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 21 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 



VGAM21 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM21 are further de- 
scribed hereinbelow with reference to Table 1. 

[0314] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 21 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM21 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0315] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM21 gene, herein designated VGAM is in- 
hibition of expression of VGAM21 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM21 correlate with, and may be deduced from, the 
identity of the target genes which VGAM21 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[° 316 ] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM21 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM21 RNA, herein designated 
VGAM RNA, also designated SEQ ID:356. 

[0317] a function of VGAM21 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM_001748). Ac- 
cordingly, utilities of VGAM21 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM_166434) is an- 
other VGAM 21 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM21 RNA, herein designated VGAM RNA, 
also designated SEQ ID:356. 

[0318] Another function of VGAM21 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 



cell polarity and movement during development. Accord- 
ingly, utilities of VGAM21 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM21 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM21 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:356. 
[0319] Another function of VGAM21 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM21 include diag- 
nosis, prevention and treatment of diseases and clinical 



conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM21 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM21 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:356. 

[0320] Another function of VGAM21 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM21 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 21 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM21 RNA, herein designated 
VGAM RNA, also designated SEQ ID:356. 

[0321] Another function of VGAM21 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM21 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM21 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM21 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:356. 

[0322] Another function of VGAM21 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM21 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM21 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM21 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:356. 

[0323] Another function of VGAM21 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM21 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 22 (VGAM22) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0324] VGAM22 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM22 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0325] VGAM22 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM22 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0326] VGAM 2 2 gene encodes a VGAM 2 2 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM22 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM22 precursor RNA is designated SEQ ID:8, 
and is provided hereinbelow with reference to the se- 
quence listing part. Nucleotide sequence SEQ ID:8 is lo- 
cated at position 188927 relative to the genome of Vac- 
cinia Virus. 

[03 27 ] VGAM 2 2 precursor RNA folds onto itself, forming VGAM 2 2 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial inversed- reversed sequence of the nucleotide 
sequence of the second half thereof. 
[0328] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM22 folded precursor RNA into VGAM22 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM22 RNA is designated SEQ ID:357, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0329] VGAM 2 2 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 2 2 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 2 2 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0330] VGAM 2 2 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM22 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM22 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM22 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 2 2 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[0331] The complementary binding of VGAM22 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 2 2 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 



BINDING SITE III, inhibits translation of VGAM22 host tar- 
get RNA into VGAM22 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0332] | t j S appreciated that VGAM22 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 2 2 host target genes. The mRNA of 
each one of this plurality of VGAM22 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM22 RNA, herein designated VGAM 
RNA, and which when bound by VGAM22 RNA causes in- 
hibition of translation of respective one or more VGAM22 
host target proteins. 

[0333] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM22 gene, herein designated VGAM GENE, on one or 
more VGAM22 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 



for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0334] | t j S vet further appreciated that a function of VGAM22 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM22 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM22 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM22 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0335] Nucleotide sequences of the VGAM22 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 2 2 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM22 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM22 are further de- 



scribed hereinbelow with reference to Table 1. 

[0336] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM22 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM22 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0337] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM22 gene, herein designated VGAM is in- 
hibition of expression of VGAM22 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM22 correlate with, and may be deduced from, the 
identity of the target genes which VGAM22 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0338] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM22 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM22 RNA, herein designated 
VGAM RNA, also designated SEQ ID:357. 

[0339] a function of VGAM22 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM.001748). Ac- 
cordingly, utilities of VGAM22 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM_166434) is an- 
other VGAM 2 2 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM22 RNA, herein designated VGAM RNA, 
also designated SEQ ID:357. 

[0340] Another function of VGAM22 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM22 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM22 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM22 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:357. 
[0341] Another function of VGAM22 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM22 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 



tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM_014864) is another VGAM22 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM22 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:357. 

[0342] Another function of VGAM22 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM22 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 2 2 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 



LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM22 RNA, herein designated 
VGAM RNA, also designated SEQ ID:357. 

[0343] Another function of VGAM22 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM22 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM22 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM22 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:357. 

[0344] Another function of VGAM22 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM22 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM22 host target gene. LOC257615 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM22 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:357. 

[0345] Another function of VGAM22 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM22 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 23 (VGAM23) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0346] VGAM23 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM23 was detected is described 
hereinabove with reference to Figs. 1-8. 



[03 47 ] VGAM23 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM23 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0348] VGAM 2 3 gene encodes a VGAM 2 3 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM23 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM23 precursor RNA is designated SEQ ID:9, 
and is provided hereinbelow with reference to the se- 
quence listing part. Nucleotide sequence SEQ ID:9 is lo- 
cated at position 188927 relative to the genome of Vac- 
cinia Virus. 

[0349] VGAM 2 3 precursor RNA folds onto itself, forming VGAM 2 3 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[0350] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM23 folded precursor RNA into VGAM23 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM23 RNA is designated SEQ ID:358, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0351] VGAM 2 3 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 2 3 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 2 3 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0352] VGAM 2 3 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM23 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 



plementary binding is due to the fact that the nucleotide 
sequence of VGAM23 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM23 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 2 3 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[0353] The complementary binding of VGAM23 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 2 3 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM23 host tar- 
get RNA into VGAM23 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0354] it j S appreciated that VGAM23 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM23 host target genes. The mRNA of 
each one of this plurality of VGAM23 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM23 RNA, herein designated VGAM 
RNA, and which when bound by VGAM23 RNA causes in- 
hibition of translation of respective one or more VGAM23 
host target proteins. 

[0355] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM23 gene, herein designated VGAM GENE, on one or 
more VGAM23 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 



believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0356] it is yet further appreciated that a function of VGAM23 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM23 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM23 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM23 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0357] Nucleotide sequences of the VGAM23 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 2 3 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM23 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM23 are further de- 
scribed hereinbelow with reference to Table 1. 

[0358] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM23 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM23 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0359] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM23 gene, herein designated VGAM is in- 
hibition of expression of VGAM23 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM23 correlate with, and may be deduced from, the 
identity of the target genes which VGAM23 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0360] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 2 3 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM23 RNA, herein designated 



VGAM RNA, also designated SEQ ID:358. 

[0361] A function of VGAM23 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM_001748). Ac- 
cordingly, utilities of VGAM23 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM.166434) is an- 
other VGAM 2 3 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM23 RNA, herein designated VGAM RNA, 
also designated SEQ ID:358. 

[0362] Another function of VGAM23 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM23 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 



tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM23 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM23 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:358. 
[0363] Another function of VGAM23 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM23 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 



(Accession NM.014864) is another VGAM23 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM23 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:358. 

[0364] Another function of VGAM23 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM23 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 2 3 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM23 RNA, herein designated 



VGAM RNA, also designated SEQ ID:358. 

[0365] Another function of VGAM23 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM23 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM23 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM23 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:358. 

[0366] Another function of VGAM23 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM23 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM23 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM23 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:358. 

[0367] Another function of VGAM23 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM23 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 24 (VGAM24) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0368] VGAM24 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM24 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0369] VGAM 2 4 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM24 



host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 
[0370] VGAM24 gene encodes a VGAM24 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM24 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM24 precursor RNA is designated SEQ 
ID: 10, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:10 is 
located at position 188927 relative to the genome of Vac- 
cinia Virus. 

[0371] VGAM 2 4 precursor RNA folds onto itself, forming VGAM 2 4 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0372] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 2 4 folded precursor RNA into VGAM 2 4 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM24 RNA is designated SEQ ID:359, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0373] VGAM 2 4 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 2 4 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 2 4 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3"UTR respectively. 

[03 74 ] VGAM 2 4 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM24 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM24 RNA is an accurate or a partial in- 



versed -reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM24 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM24 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[0375] The complementary binding of VGAM24 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 2 4 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM24 host tar- 
get RNA into VGAM24 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[0376] ^ is appreciated that VGAM24 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM24 host target genes. The mRNA of 
each one of this plurality of VGAM24 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM24 RNA, herein designated VGAM 
RNA, and which when bound by VGAM24 RNA causes in- 
hibition of translation of respective one or more VGAM24 
host target proteins. 

[° 377 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM24 gene, herein designated VGAM GENE, on one or 
more VGAM24 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 



cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0378] it is yet further appreciated that a function of VGAM24 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM24 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM24 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM24 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0379] Nucleotide sequences of the VGAM24 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 2 4 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM24 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM24 are further de- 
scribed hereinbelow with reference to Table 1. 

[0380] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM24 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM24 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0381] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM24 gene, herein designated VGAM is in- 
hibition of expression of VGAM24 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM24 correlate with, and may be deduced from, the 
identity of the target genes which VGAM24 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0382] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 2 4 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM24 RNA, herein designated 
VGAM RNA, also designated SEQ ID:359. 

[0383] a function of VGAM24 is therefore inhibition of Calpain 2, 



(m/ll) Large Subunit (CAPN2, Accession NM.001748). Ac- 
cordingly, utilities of VGAM24 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM.166434) is an- 
other VGAM24 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM24 RNA, herein designated VGAM RNA, 
also designated SEQ ID:359. 
[0384] Another function of VGAM24 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM24 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 



inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM24 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM24 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:359. 
[0385] Another function of VGAM24 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM24 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM 2 4 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 



site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM24 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:359. 

[0386] Another function of VGAM24 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM24 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 2 4 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM24 RNA, herein designated 
VGAM RNA, also designated SEQ ID:359. 

[0387] Another function of VGAM24 is therefore inhibition of 



LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM24 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM24 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM24 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:359. 
[0388] Another function of VGAM24 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM24 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM24 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM24 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:359. 

[0389] Another function of VGAM24 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM24 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 25 (VGAM25) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0390] VGAM25 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM25 was detected is described 
hereinabove with reference to Figs. 1-8. 

[039 1 ] VGAM 2 5 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM25 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 



[0392] VGAM25 gene encodes a VGAM25 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM25 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM25 precursor RNA is designated SEQ 
ID: 11, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 1 1 is 
located at position 188927 relative to the genome of Vac- 
cinia Virus. 

[0393] VGAM 2 5 precursor RNA folds onto itself, forming VGAM 2 5 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this "hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0394] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 2 5 folded precursor RNA into VGAM 2 5 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM25 RNA is designated SEQ ID:360, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0395] VGAM25 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 2 5 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 2 5 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3^UTR respectively. 

[0396] VGAM 2 5 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM25 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM25 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 



Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM25 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM25 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 V UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0397] The complementary binding of VGAM25 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 2 5 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM25 host tar- 
get RNA into VGAM25 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0398] it is appreciated that VGAM25 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM25 host target genes. The mRNA of 
each one of this plurality ofVCAM25 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM25 RNA, herein designated VGAM 
RNA, and which when bound by VGAM25 RNA causes in- 
hibition of translation of respective one or more VGAM25 
host target proteins. 
[0399] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM25 gene, herein designated VGAM GENE, on one or 
more VGAM25 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 



Glimpses of a tiny RNA worlcT, Science 294,779 (2001)). 
[0400] | t j S y et further appreciated that a function of VGAM25 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM25 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM25 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM25 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0401] Nucleotide sequences of the VGAM25 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM 2 5 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM25 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM25 are further de- 
scribed hereinbelow with reference to Table 1. 

[0402] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM25 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM25 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0403] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM25 gene, herein designated VGAM is in- 
hibition of expression of VGAM25 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM25 correlate with, and may be deduced from, the 
identity of the target genes which VGAM25 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0404] calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 2 5 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM25 RNA, herein designated 
VGAM RNA, also designated SEQ ID:360. 

[0405] a function of VGAM25 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM.001748). Ac- 
cordingly, utilities of VGAM25 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM_166434) is an- 
other VGAM25 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM25 RNA, herein designated VGAM RNA, 
also designated SEQ ID:360. 
[0406] Another function of VGAM25 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM.166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 



other VGAM25 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM25 RNA, herein designated VGAM RNA, also des- 
ignated SEQ ID:360. 
[0407] Another function of VGAM25 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM25 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM 2 5 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID:1570, to the nucleotide sequence of VGAM25 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:360. 

[0408] Another function of VGAM25 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM25 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 2 5 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM25 RNA, herein designated 
VGAM RNA, also designated SEQ ID:360. 

[0409] Another function of VGAM25 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM25 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM25 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM25 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:360. 
[0410] Another function of VGAM25 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM25 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM25 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 



the nucleotide sequence of VGAM25 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:360. 

[0411] Another function of VGAM25 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM25 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 26 (VGAM26) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0412] VGAM26 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM26 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0 41 3] VGAM 2 6 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM26 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0414] VGAM 2 6 gene encodes a VGAM 2 6 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 



miRNA genes, and unlike most ordinary genes, VGAM26 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM26 precursor RNA is designated SEQ 
ID: 12, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:12 is 
located at position 189067 relative to the genome of Vac- 
cinia Virus. 

[0415] VGAM26 precursor RNA folds onto itself, forming VGAM26 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0416] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 2 6 folded precursor RNA into VGAM 2 6 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM26 RNA is designated SEQ ID:361, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0417] VGAM26 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 2 6 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 2 6 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5'UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0418] VGAM 2 6 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM26 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM26 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 



respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM26 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 2 6 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0419] The complementary binding of VGAM26 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 2 6 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM26 host tar- 
get RNA into VGAM26 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0420] it is appreciated that VGAM26 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM26 host target genes. The mRNA of 
each one of this plurality of VGAM26 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM26 RNA, herein designated VGAM 
RNA, and which when bound by VGAM26 RNA causes in- 
hibition of translation of respective one or more VGAM26 
host target proteins. 

[° 421 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM26 gene, herein designated VGAM GENE, on one or 
more VGAM26 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world x , Science 294,779 (2001)). 

[0422] it j S y e t further appreciated that a function of VGAM26 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM26 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM26 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM26 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0423] Nucleotide sequences of the VGAM26 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM 2 6 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM26 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM26 are further de- 
scribed hereinbelow with reference to Table 1. 

[0424] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM26 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM26 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[0425] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM26 gene, herein designated VGAM is in- 
hibition of expression of VGAM26 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM26 correlate with, and may be deduced from, the 
identity of the target genes which VGAM26 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0426] integrin, Beta 7 (ITGB7, Accession NM_000889) is a 

VGAM 2 6 host target gene. ITGB7 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by ITGB7, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ITGB7 BINDING SITE, 
designated SEQ ID:783, to the nucleotide sequence of 
VGAM 2 6 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:361. 

[0427] a function of VGAM26 is therefore inhibition of Integrin, 
Beta 7 (ITGB7, Accession NM_000889), a gene which may 
play a role in adhesive interactions of leukocytes. Accord- 
ingly, utilities of VGAM26 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with ITGB7. The function of ITGB7 has been estab- 
lished by previous studies. The integrins are a large family 
of heterodimeric cell-surface glycoproteins that play key 
roles in the adherence of cells to other cells and to extra- 
cellular matrix proteins. Leukocytes express a variety of 
integrins that are crucial participants in the inflammatory 
and immune responses. All integrins are composed of 1 
alpha subunit and 1 beta subunit that are translated sepa- 
rately and are noncovalently associated. The cDNA se- 
quences of 6 mammalian beta subunits, numbered beta-1 
through beta-6, had previously been reported. Erie et al. 
(1991) determined the complete sequence of a novel inte- 
grin beta subunit from leukocytes, designated beta-7. The 
cDNA contained a single large open reading frame pre- 
dicted to encode a 798-amino acid protein precursor 
(signal peptide plus mature protein). Like other beta- 
subunit proteins, it was predicted to contain a large ex- 
tracellular domain, a transmembrane domain, and a cyto- 
plasmic tail. The deduced beta-7 amino acid sequence 
was 32 to 46% identical to the 6 previously sequenced 
subunits. It was most similar to the leukocyte integrin 
common beta subunit (ITGB2; CD18; 116920). Erie et al. 
(1991) predicted that integrin beta-7 plays a role in adhe- 



sive interactions of leukocytes. Krissansen et al. (1992) 
assigned the ITGB7 gene to human chromosome 12 by 
analysis of somatic cell hybrids. Krissansen et al. (1992) 
commented on the fact that the gene encoding the alpha 
subunit of the fibronectin receptor (FNRA; 135620) re- 
sides on chromosome 12 also. They stated that the 'ex- 
tent and evolutionary significance of linkages between in- 
tegrin genes. .remains to be determined.' Baker et al. 
(1992) assigned the ITGB7 gene to 12ql3.13 by noniso- 
topic in situ hybridization. Yuan et al. (1992) mapped the 
mouse homolog ltgb-7 to chromosome 15 by study of 
mouse-hamster somatic cell hybrids and by interspecific 
backcrosses. 

[0428] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0429] Baker, E.; Sutherland, G. R.; Jiang, W.-M.; Yuan, Q.; Leung, 
E.; Watson, J. D.; Krissansen, G. W. : Mapping of the hu- 
man integrin beta-7 gene (ITG-beta-7) to 12ql3.13 by 
non-isotopic in situ hybridization. Mammalian Genome 2: 
272-273, 1992. ; and 

[0430] Erie, D.J.; Ruegg, C.; Sheppard, D.; Pytela, R. : Complete 
amino acid sequence of an integrin beta subunit (beta-7) 



identified in leukocytes. J. Biol. Chem. 266: 11009-11016, 
1991. 

[0431] Further studies establishing the function and utilities of 

ITGB7 are found in John Hopkins OMIM database record ID 
147559, and in sited publications numbered 3017-3018, 
301 and 3019 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 
ence. RPP30 (Accession NM_006413) is another VGAM26 
host target gene. RPP30 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by RPP30, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RPP30 BINDING SITE, des- 
ignated SEQ ID: 1297, to the nucleotide sequence of 
VGAM26 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:361. 

[0432] Another function of VGAM26 is therefore inhibition of 

RPP30 (Accession NM_006413), a gene which is a compo- 
nent of ribonuclease p that processes 5' ends of precursor 
tRNAs. Accordingly, utilities of VGAM26 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with RPP30. The function of RPP30 has 



been established by previous studies. By biochemical pu- 
rification of RNase P, micropeptide sequence analysis, and 
EST database searching, Eder et al. (1997) obtained a 
cDNA encoding RPP30. The deduced protein contains 268 
amino acids with a predicted molecular mass of nearly 30 
kD. Jarrous et al. (1998) determined that RPP30 is a target 
for antisera from systemic sclerosis patients. Immunopre- 
cipitation analysis showed that polyclonal antibodies 
raised against RPP20, RPP30, RPP38, or RPP40 interact 
with RNase P from HeLa cells. 

[0433] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0434] Eder, P. S.; Kekuda, R.; Stole, V.; Altman, S. : Characteriza- 
tion of two scleroderma autoimmune antigens that copu- 
rify with human ribonuclease P. Proc. Nat. Acad. Sci. 94: 
1101-1106, 1997. ; and 

[0435] jarrous, N.; Eder, P. S.; Guerrier-Takada, C; Hoog, C; Alt- 
man, S. : Autoantigenic properties of some protein sub- 
units of catalytically active complexes of human ribonu- 
clease P. RNA4: 407. 

[0436] Further studies establishing the function and utilities of 
RPP30 are found in John Hopkins OMIM database record 



ID 606115, and in sited publications numbered 18 and 
209 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. FLJ 13263 
(Accession NM_025125) is another VGAM26 host target 
gene. FLJ13263 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ13263, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ13263 BINDING SITE, designated 
SEQ ID:2139, to the nucleotide sequence of VGAM26 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:361. 

[0437] Another function of VGAM26 is therefore inhibition of 

FLJ13263 (Accession NM_025125). Accordingly, utilities of 
VGAM26 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13263. 
FLJ23074 (Accession NM_025052) is another VGAM26 
host target gene. FLJ23074 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ23074, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of FLJ23074 BINDING SITE, 
designated SEQ ID:2 133, to the nucleotide sequence of 
VGAM26 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:361. 
[0438] Another function of VGAM26 is therefore inhibition of 

FLJ23074 (Accession NM.025052). Accordingly, utilities of 
VGAM26 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23074. 
General Transcription Factor MA, 2, 12kDa (GTF2A2, Ac- 
cession NM_004492) is another VGAM26 host target gene. 
GTF2A2 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
GTF2A2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GTF2A2 BINDING SITE, designated SEQ 
ID:1119, to the nucleotide sequence of VGAM26 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:361. 

[0439] Another function of VGAM26 is therefore inhibition of 
General Transcription Factor MA, 2, 12kDa (GTF2A2, Ac- 
cession NM_004492). Accordingly, utilities of VGAM26 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with GTF2A2. IMP-2 
(Accession NM_006548) is another VGAM26 host target 
gene. IMP-2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
IMP-2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of IMP-2 BINDING SITE, designated SEQ 
ID: 1308, to the nucleotide sequence of VGAM26 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:361. 

[0440] Another function of VGAM26 is therefore inhibition of 
IMP-2 (Accession NM_006548). Accordingly, utilities of 
VGAM26 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IMP-2. 
KIAA0212 (Accession NM.014674) is another VGAM26 
host target gene. KIAA0212 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0212, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0212 BINDING SITE, 
designated SEQ ID: 15 18, to the nucleotide sequence of 



VGAM26 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:361. 

[0441] Another function of VGAM26 is therefore inhibition of 

KIAA0212 (Accession NM.014674). Accordingly, utilities 
of VGAM26 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0212. Oxysterol Binding Protein-like 2 (OSBPL2, Ac- 
cession NM_014835) is another VGAM26 host target gene. 
OSBPL2 BINDING SITE1 and OSBPL2 BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by OSBPL2, corresponding to HOST 
TARGET binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III. Table 2 illustrates the comple- 
mentarity of the nucleotide sequences of OSBPL2 BINDING 
SITE1 and OSBPL2 BINDING SITE2, designated SEQ ID:1566 
and SEQ ID:2482 respectively, to the nucleotide sequence 
of VGAM26 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:361. 

[0442] Another function of VGAM26 is therefore inhibition of 
Oxysterol Binding Protein-like 2 (OSBPL2, Accession 
NM_014835). Accordingly, utilities of VGAM26 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with OSBPL2. LOC254826 



(Accession XM.173188) is another VGAM26 host target 
gene. LOC254826 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC254826, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC254826 BINDING SITE, desig- 
nated SEQ ID:3732, to the nucleotide sequence of 
VGAM26 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:361. 

[0443] Another function of VGAM26 is therefore inhibition of 

LOC254826 (Accession XM.173188). Accordingly, utilities 
of VGAM26 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254826. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 27 (VGAM27) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0444] VGAM27 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM27 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0445] VGAM27 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM27 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0446] VGAM 2 7 gene encodes a VGAM 2 7 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM27 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM27 precursor RNA is designated SEQ 
ID: 13, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:13 is 
located at position 190758 relative to the genome of Vac- 
cinia Virus. 

[0447] VGAM 2 7 precursor RNA folds onto itself, forming VGAM 2 7 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial inversed- reversed sequence of the nucleotide 
sequence of the second half thereof. 
[0448] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM27 folded precursor RNA into VGAM27 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM27 RNA is designated SEQ ID:362, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0449] VGAM 2 7 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 2 7 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 2 7 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0450] VGAM 2 7 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM27 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM27 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM27 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 2 7 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[0451] The complementary binding of VGAM27 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 2 7 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 



BINDING SITE III, inhibits translation of VGAM27 host tar- 
get RNA into VGAM27 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[° 452 ] It is appreciated that VGAM27 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM27 host target genes. The mRNA of 
each one of this plurality of VGAM27 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM27 RNA, herein designated VGAM 
RNA, and which when bound by VGAM27 RNA causes in- 
hibition of translation of respective one or more VGAM27 
host target proteins. 

[0453] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM27 gene, herein designated VGAM GENE, on one or 
more VGAM27 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 



for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0454] it i S yet further appreciated that a function of VGAM27 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM27 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM27 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM27 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0455] Nucleotide sequences of the VGAM27 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 2 7 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM27 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM27 are further de- 



scribed hereinbelow with reference to Table 1. 

[0456] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM27 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM27 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0457] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM27 gene, herein designated VGAM is in- 
hibition of expression of VGAM27 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM27 correlate with, and may be deduced from, the 
identity of the target genes which VGAM27 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[° 458 ] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM27 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM27 RNA, herein designated 
VGAM RNA, also designated SEQ ID:362. 

[0459] a function of VGAM27 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM.001748). Ac- 
cordingly, utilities of VGAM27 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM_166434) is an- 
other VGAM 2 7 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM27 RNA, herein designated VGAM RNA, 
also designated SEQ ID:362. 

[0460] Another function of VGAM27 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM27 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM27 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM27 RNA, herein designated VGAM RNA, also des- 
ignated SEQ ID:362. 
[0461] Another function of VGAM27 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM27 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 



tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM_014864) is another VGAM27 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM27 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:362. 

[0462] Another function of VGAM27 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM27 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 2 7 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 



LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM27 RNA, herein designated 
VGAM RNA, also designated SEQ ID:362. 

[0463] Another function of VGAM27 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM27 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM 2 7 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM27 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:362. 

[0464] Another function of VGAM27 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM27 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM 2 7 host target gene. LOC257615 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM27 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:362. 

[0465] Another function of VGAM27 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM27 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 28 (VGAM28) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0466] VGAM28 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM28 was detected is described 
hereinabove with reference to Figs. 1-8. 



[0467] VGAM28 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM28 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0468] VGAM 2 8 gene encodes a VGAM 2 8 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM28 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM28 precursor RNA is designated SEQ 
ID: 14, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:14 is 
located at position 190758 relative to the genome of Vac- 
cinia Virus. 

[0469] VGAM 2 8 precursor RNA folds onto itself, forming VGAM 2 8 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[0470] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM28 folded precursor RNA into VGAM28 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM28 RNA is designated SEQ ID:363, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0471] VGAM 2 8 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 2 8 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 2 8 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[O 472 ] VGAM 2 8 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM28 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 



plementary binding is due to the fact that the nucleotide 
sequence of VGAM28 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM28 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 2 8 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[0473] The complementary binding of VGAM28 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 2 8 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM28 host tar- 
get RNA into VGAM28 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0474] | t j S appreciated that VGAM 2 8 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 2 8 host target genes. The mRNA of 
each one of this plurality of VGAM28 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM28 RNA, herein designated VGAM 
RNA, and which when bound by VGAM28 RNA causes in- 
hibition of translation of respective one or more VGAM28 
host target proteins. 

[° 475 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM28 gene, herein designated VGAM GENE, on one or 
more VGAM28 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 



believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0476] | t j S yet further appreciated that a function of VGAM28 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM28 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM28 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM28 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0477] Nucleotide sequences of the VGAM28 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 2 8 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM28 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM28 are further de- 
scribed hereinbelow with reference to Table 1. 

[0478] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM28 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM28 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0479] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM28 gene, herein designated VGAM is in- 
hibition of expression of VGAM28 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM28 correlate with, and may be deduced from, the 
identity of the target genes which VGAM28 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0480] Calpain 2, (m/\\) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 2 8 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM28 RNA, herein designated 



VGAM RNA, also designated SEQ ID:363. 

[0481] a function of VGAM 2 8 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM_001748). Ac- 
cordingly, utilities of VGAM28 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM.166434) is an- 
other VGAM 2 8 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM28 RNA, herein designated VGAM RNA, 
also designated SEQ ID:363. 

[0482] Another function of VGAM28 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM28 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 



tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM28 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM28 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:363. 
[0483] Another function of VGAM28 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM28 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 



(Accession NM.014864) is another VGAM28 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM28 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:363. 

[0484] Another function of VGAM28 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM28 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 2 8 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM28 RNA, herein designated 



VGAM RNA, also designated SEQ ID:363. 

[0485] Another function of VGAM28 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM28 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM28 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM28 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:363. 

[0486] Another function of VGAM28 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM28 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM28 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM28 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:363. 

[0487] Another function of VGAM28 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM28 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 29 (VGAM29) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0488] VGAM29 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM29 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0489] VGAM 2 9 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM29 



host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 
[0490] VGAM 2 9 gene encodes a VGAM 2 9 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM29 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM29 precursor RNA is designated SEQ 
ID: 15, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:15 is 
located at position 188937 relative to the genome of Vac- 
cinia Virus. 

[0491] VGAM 2 9 precursor RNA folds onto itself, forming VGAM 2 9 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0492] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 2 9 folded precursor RNA into VGAM 2 9 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM29 RNA is designated SEQ ID:364, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0493] VGAM 2 9 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 2 9 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 2 9 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3"UTR respectively. 

[0494] VGAM 2 9 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM29 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM29 RNA is an accurate or a partial in- 



versed -reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM29 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 2 9 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[0495] The complementary binding of VGAM29 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 2 9 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM29 host tar- 
get RNA into VGAM29 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[0496] ^ is appreciated that VGAM29 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM29 host target genes. The mRNA of 
each one of this plurality of VGAM29 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM29 RNA, herein designated VGAM 
RNA, and which when bound by VGAM29 RNA causes in- 
hibition of translation of respective one or more VGAM29 
host target proteins. 

[0497] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM29 gene, herein designated VGAM GENE, on one or 
more VGAM29 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 



cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world\ Science 294,779 (2001)). 
[0498] | t j S yet further appreciated that a function of VGAM29 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM29 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM29 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM29 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0499] Nucleotide sequences of the VGAM29 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 2 9 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM29 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM29 are further de- 
scribed hereinbelow with reference to Table 1. 

[0500] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM29 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM29 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0501] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM29 gene, herein designated VGAM is in- 
hibition of expression of VGAM29 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM29 correlate with, and may be deduced from, the 
identity of the target genes which VGAM29 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0502] calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 2 9 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM29 RNA, herein designated 
VGAM RNA, also designated SEQ ID:364. 

[0503] a function of VGAM 2 9 is therefore inhibition of Calpain 2, 



(m/ll) Large Subunit (CAPN2, Accession NM.001748). Ac- 
cordingly, utilities of VGAM29 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM.166434) is an- 
other VGAM29 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM29 RNA, herein designated VGAM RNA, 
also designated SEQ ID:364. 
[0504] Another function of VGAM29 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM29 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 



inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM29 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM29 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:364. 
[0505] Another function of VGAM29 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM29 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM 2 9 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 



site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM29 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:364. 

[0506] Another function of VGAM29 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM29 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 2 9 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM29 RNA, herein designated 
VGAM RNA, also designated SEQ ID:364. 

[0507] Another function of VGAM29 is therefore inhibition of 



LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM29 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM29 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM29 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:364. 
[0508] Another function of VGAM29 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM29 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM29 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM29 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:364. 

[0509] Another function of VGAM29 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM29 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 30 (VGAM30) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0510] VGAM30 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM30 was detected is described 
hereinabove with reference to Figs. 1-8. 

[051 1] VGAM 30 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM30 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 



[0512] VGAM30 gene encodes a VGAM30 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM30 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM30 precursor RNA is designated SEQ 
ID: 16, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:16 is 
located at position 187719 relative to the genome of Vac- 
cinia Virus. 

[0513] VGAM 30 precursor RNA folds onto itself, forming VGAM 30 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional 'hairpin 
structure\ As is well known in the art, this 'hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0514] An enzyme complex designated DICER COMPLEX, 'dices' 
the VGAM 30 folded precursor RNA into VGAM 30 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, 'dicing' of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 
quence of VGAM30 RNA is designated SEQ ID:365, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0515] VGAM30 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 30 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 30 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3^UTR respectively. 

[0516] VGAM 30 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM30 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM30 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 



Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM30 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 30 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 V UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0517] The complementary binding of VGAM30 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 30 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM30 host tar- 
get RNA into VGAM30 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0518] ^ is appreciated that VGAM30 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM30 host target genes. The mRNA of 
each one of this plurality of VCAM30 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM30 RNA, herein designated VGAM 
RNA, and which when bound by VGAM30 RNA causes in- 
hibition of translation of respective one or more VGAM30 
host target proteins. 
[0519] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM30 gene, herein designated VGAM GENE, on one or 
more VGAM30 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 



Glimpses of a tiny RNA worlcT, Science 294,779 (2001)). 
[0520] | t j S y et further appreciated that a function of VGAM30 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM30 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM30 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM30 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0521] Nucleotide sequences of the VGAM30 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM 30 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM30 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM30 are further de- 
scribed hereinbelow with reference to Table 1. 

[0522] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM30 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM30 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0523] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM30 gene, herein designated VGAM is in- 
hibition of expression of VGAM30 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM30 correlate with, and may be deduced from, the 
identity of the target genes which VGAM30 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0524] Fibroblast Growth Factor 2 (basic) (FGF2, Accession 

NM.002006) is a VGAM 30 host target gene. FGF2 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by FGF2, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of FGF2 
BINDING SITE, designated SEQ ID:884, to the nucleotide 
sequence of VGAM30 RNA, herein designated VGAM RNA, 
also designated SEQ ID:365. 

[0525] a function of VGAM30 is therefore inhibition of Fibroblast 
Growth Factor 2 (basic) (FGF2, Accession NM_002006), a 
gene which Basic fibroblast growth factor 2. Accordingly, 



utilities of VGAM30 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FGF2. The function of FGF2 has been established by 
previous studies. FGF2 is a wide-spectrum mitogenic, an- 
giogenic, and neurotrophic factor that is expressed at low 
levels in many tissues and cell types and reaches high 
concentrations in brain and pituitary. FGF2 has been im- 
plicated in a multitude of physiologic and pathologic pro- 
cesses, including limb development, angiogenesis, wound 
healing, and tumor growth Abraham et al. (1986) isolated 
a clone encoding FGFB from a bovine pituitary cDNA li- 
brary. Southern blot analysis and genomic cloning of the 
human gene indicated that basic FGF is encoded by a sin- 
gle gene split by at least 2 introns of size greater than 15 
kb (Abraham et al., 1986). Kurokawa et al. (1987) isolated 
a cDNA for basic FGF. The 4-kb cDNA had a coding se- 
quence, 5-prime and 3-prime untranslated regions, and a 
poly(A) chain. Mergia et al. (1986) used a bovine basic FGF 
cDNA as a hybridization probe in Southern blot analysis of 
DNAs isolated from a panel of mouse-human cell hybrids. 
They concluded that FGFB is on chromosome 4, which 
carries other growth factors: EGF (OMIM Ref. No. 131530) 
and TCGF (OMIM Ref. No. 147680). Lafage-Pochitaloff et 



al. (1990) mapped the FGFB gene to 4q26-q27 by in situ 
hybridization. By in situ hybridization to human 
metaphase and prometaphase chromosomes, Fukushima 
et al. (1990) concluded that the FGFB gene maps to 4q25. 
Using in situ chromosomal hybridization, Mattei et al. 
(1992) demonstrated that the corresponding gene in the 
mouse is on chromosome 3. Animal model experiments 
lend further support to the function of FGF2. To investi- 
gate the role of FGF2 in bone, Montero et al. (2000) ex- 
amined mice with a disruption of the Fgf2 gene. They 
found a significant decrease in trabecular bone volume, 
mineral apposition, and bone formation rates. In addition, 
there was a profound decreased mineralization of bone 
marrow stromal cultures from Fgf2-deficient mice. The 
results showed that FGF2 helps determine bone mass as 
well as bone formation. 

[0526] it is appreciated that the abovementioned animal model 
for FGF2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0527] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[0528] Abraham, J. A.; Mergia, A.; Whang, J. L; Tumolo, A.; Fried- 
man, J.; Hjerild, K. A.; Gospodarowicz, D.; Fiddes, J. C. : 
Nucleotide sequence of a bovine clone encoding the an- 
giogenic protein, basic fibroblast growth factor. Science 
233: 545-548, 1986. ; and 

[0529] Montero, A.; Okada, Y.; Tomita, M.; Ito, M.; Tsurukami, H.; 
Nakamura, T.; Doetschman, T.; Coffin, J. D.; Hurley, M. M. 
: Disruption of the fibroblast growth factor-2 gene results 
in dec. 

[0530] Further studies establishing the function and utilities of 
FGF2 are found in John Hopkins OMIM database record ID 
134920, and in sited publications numbered 32-35, 
2730-37, 609, 2731-41, 2732-4 and 2733 listed in the 
bibliography section hereinbelow, which are also hereby 
incorporated by reference. M-phase Phosphoprotein 1 
(MPHOSPH1, Accession NM.016195) is another VGAM30 
host target gene. MPHOSPH1 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by MPHOSPH1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MPHOSPH1 BINDING 
SITE, designated SEQ ID: 1670, to the nucleotide sequence 



of VGAM30 RNA, herein designated VGAM RNA, also des- 
ignated SEQ ID:365. 
[0531] Another function of VGAM30 is therefore inhibition of M- 
phase Phosphoprotein 1 (MPHOSPH1, Accession 
NM.016195), a gene which is Phosphorylated during M- 
phase and interacts with guanosine triphosphate. Accord- 
ingly, utilities of VGAM30 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MPHOSPH1. The function of MPHOSPH1 has 
been established by previous studies. By treating bacterial 
expression libraries with M-phase cytosol containing the 
relevant kinases, followed by immunoscreening with 
MPM2 antibody, Westendorf et al. (1994) isolated partial 
cDNAs encoding MPHOSPH1, which they termed MPP1, 
and MPHOSPH2, which they termed MPP2 (FOXM1; 
602341). Sequence analysis predicted that the partial 
MPHOSPH1 cDNA encodes a 566-amino acid protein, the 
first 302 amino acids of which form a coiled-coil alpha 
helix. The authors determined that the MPM2 antibody-re- 
active sites of the MPHOSPH proteins consist of 5-amino 
acid stretches containing a hydrophobic residue, the pu- 
tative phosphorylated residue (proline), another hy- 
drophobic residue, and finally a basic or hydrophobic 



residue (e.g., LTPLK). 

[0532] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0533] Matsumoto-Taniura, N.; Pirollet, F.; Monroe, R.; Gerace, L; 
Westendorf, J. M. : Identification of novel M phase phos- 
phoproteins by expression cloning. Molec. Biol. Cell 7: 
1455-1469, 1996. ; and 

[0534] Westendorf, J. M.; Rao, P. N.; Gerace, L. : Cloning of cDNAs 
for M-phase phosphoproteins recognized by the MPM2 
monoclonal antibody and determination of the phospho- 
rylated epitope. Proc. Na. 

[0535] Further studies establishing the function and utilities of 
MPHOSPH1 are found in John Hopkins OMIM database 
record ID 605498, and in sited publications numbered 
165 and 1459 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 
ence. FLJ11274 (Accession NM.018375) is another 
VGAM30 host target gene. FLJ11274 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by FLJ11274, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of FLJ11274 BINDING 
SITE, designated SEQ ID: 1820, to the nucleotide sequence 
of VGAM30 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:365. 

[0536] Another function of VGAM30 is therefore inhibition of 

FLJ11274 (Accession NM.018375). Accordingly, utilities of 
VGAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11274. 
FLJ31101 (Accession NM.017964) is another VGAM30 
host target gene. FLJ31101 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ31101, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ31101 BINDING SITE, 
designated SEQ ID: 1771, to the nucleotide sequence of 
VGAM 30 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:365. 

[0537] Another function of VGAM30 is therefore inhibition of 

FLJ31101 (Accession NM.017964). Accordingly, utilities of 
VGAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31101. 
Glutamic Pyruvate Transaminase (alanine aminotrans- 



ferase) 2 (GPT2, Accession NM_133443) is another 
VGAM30 host target gene. GPT2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by GPT2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GPT2 BINDING SITE, 
designated SEQ ID:2417, to the nucleotide sequence of 
VGAM30 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:365. 
[0538] Another function of VGAM30 is therefore inhibition of 
Glutamic Pyruvate Transaminase (alanine aminotrans- 
ferase) 2 (GPT2, Accession NM.133443). Accordingly, util- 
ities of VGAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GPT2. RMP (Accession NM.134447) is another VGAM30 
host target gene. RMP BINDING SITE1 and RMP BINDING 
SITE2 are HOST TARGET binding sites found in untrans- 
lated regions of mRNA encoded by RMP, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RMP BINDING 
SITE1 and RMP BINDING SITE2, designated SEQ ID:2430 



and SEQ ID: 1059 respectively, to the nucleotide sequence 
of VGAM30 RNA, herein designated VGAM RNA, also des- 
ignated SEQ ID:365. 

[0539] Another function of VGAM 30 is therefore inhibition of RMP 
(Accession NM.134447). Accordingly, utilities of VGAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RMP. LOC136288 
(Accession XM.059832) is another VGAM 30 host target 
gene. LOC136288 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC136288, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC136288 BINDING SITE, desig- 
nated SEQ ID:3018, to the nucleotide sequence of 
VGAM 30 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:365. 

[0540] Another function of VGAM30 is therefore inhibition of 

LOC136288 (Accession XM.059832). Accordingly, utilities 
of VGAM30 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC136288. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 31 (VGAM31) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0541] VGAM31 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM31 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0542] VGAM31 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM31 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0543] VGAM 31 gene encodes a VGAM 31 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM31 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM31 precursor RNA is designated SEQ 
ID: 17, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:17 is 
located at position 188420 relative to the genome of Vac- 
cinia Virus. 



[0544] VGAM31 precursor RNA folds onto itself, forming VGAM31 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0545] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 31 folded precursor RNA into VGAM 31 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM31 RNA is designated SEQ ID:366, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0546] VGAM 31 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 31 host target RNA, herein designated VGAM HOST 



TARGET RNA. VGAM31 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[0547] VGAM31 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM31 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM31 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM31 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 31 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 



this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0548] The complementary binding of VGAM31 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM31 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM31 host tar- 
get RNA into VGAM31 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0549] it is appreciated that VGAM31 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM3 1 host target genes. The mRNA of 
each one of this plurality of VGAM3 1 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM31 RNA, herein designated VGAM 
RNA, and which when bound by VGAM31 RNA causes in- 
hibition of translation of respective one or more VGAM31 
host target proteins. 

[0550] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM31 gene, herein designated VGAM GENE, on one or 
more VGAM31 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., N Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0551] it is yet further appreciated that a function of VGAM31 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM31 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM31 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM31 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[0552] Nucleotide sequences of the VGAM31 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 31 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM31 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM31 are further de- 
scribed hereinbelow with reference to Table 1. 

[0553] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM31 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM31 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0554] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM31 gene, herein designated VGAM is in- 
hibition of expression of VGAM31 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM31 correlate with, and may be deduced from, the 
identity of the target genes which VGAM31 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 



[0555] Activation-induced Cytidine Deaminase (AICDA, Accession 
NM_020661) is a VGAM31 host target gene. AICDA BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by AICDA, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
AICDA BINDING SITE, designated SEQ ID: 1922, to the nu- 
cleotide sequence of VGAM31 RNA, herein designated 
VGAM RNA, also designated SEQ ID:366. 

[0556] A function of VGAM31 is therefore inhibition of Activa- 
tion-induced Cytidine Deaminase (AICDA, Accession 
NM.020661), a gene which a member of the cytidine 
deaminase family. Accordingly, utilities of VGAM31 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with AICDA. The function of 
AICDA has been established by previous studies. Mura- 
matsu et al. (1999) isolated the gene encoding activation- 
induced cytidine deaminase (Aid), a member of the cyti- 
dine deaminase family, from a murine B-cell lymphoma 
line induced by combined stimulation of transforming 
growth factor-beta (TGFB; 190180), interleukin-4 (IL4; 
147780), and CD40 ligand (CD40L; 300386). Muto et al. 



(2000) isolated the human AID gene, which encodes a 
198-amino acid protein containing a conserved cytidine 
deaminase motif. The human AID protein shares 92% 
amino acid identity with mouse Aid. RT-PCR analysis of 15 
human tissues detected strong expression of AID mRNA in 
lymph nodes and tonsils. Petersen-Mahrt et al. (2002) hy- 
pothesized that the 3 gene diversification processes me- 
diated by AICDA, somatic hypermutation, gene conver- 
sion, and class-switch recombination, may be initiated by 
DNA lesions at dC/dG pairs by AICDA, which has se- 
quence homology to the RNA editing enzyme APOBEC1 
(OMIM Ref. No. 600130). Expression of AICDA in E. coli 
confers a mutator phenotype yielding nucleotide transi- 
tions at dC/dG in a context-dependent manner. The mu- 
tation triggered by AICDA is enhanced by a deficiency of 
uracil-DNA glycosylase (UNG; 191525), indicating that 
AICDA functions by deaminating dC residues in DNA. Pe- 
tersen-Mahrt et al. (2002) proposed that diversification of 
functional Ig genes is triggered by AlCDA-mediated 
deamination of dC residues in the Ig locus with the out- 
come, i.e., hypermutation phases 1 and 2, gene conver- 
sion, or switch recombination, dependent on the way in 
which the initiating dU/dG lesion is resolved. Muto et al. 



(2000) mapped the AID gene to 12pl3 by FISH. Animal 
model experiments lend further support to the function of 
AICDA. Muramatsu et al. (2000) found that in the mouse, 
Aid deficiency caused a complete defect in class switching 
and showed a hyper-IgM phenotype with enlarged germi- 
nal centers containing strongly activated B cells before or 
after immunization. Mouse Aid -/- spleen cells stimulated 
in vitro with lipopolysaccharide (LPS) and cytokines failed 
to undergo CSR, although they expressed germline tran- 
scripts. 

[0557] it j S appreciated that the abovementioned animal model 
for AICDA is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0558] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0559] Muramatsu, M.; Sankaranand, V. S.; Anant, S.; Sugai, M.; 
Kinoshita, K.; Davidson, N. O.; Honjo, T. : Specific expres- 
sion of activation-induced cytidine deaminase (AID), a 
novel member of the RNA-editing deaminase family in 
germinal center B cells. J. Biol. Chem. 274: 18470-18476, 
1999. ; and 



[0560] Muramatsu, M.; Kinoshita, K.; Fagarasan, S.; Yamada, S.; 
Shinkai, Y.; Honjo, T. : Class switch recombination and 
hypermutation require activation-induced cytidine deami- 
nase (AID), a pot. 

[0561] Further studies establishing the function and utilities of 
AICDA are found in John Hopkins OMIM database record 
ID 605257, and in sited publications numbered 984-987, 
106 and 2054-531 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence.AS3 (Accession NM_015928) is another VGAM31 host 
target gene. AS 3 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by AS3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of AS3 BINDING SITE, designated SEQ ID:1652, 
to the nucleotide sequence of VGAM31 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:366. 

[0562] Another function of VGAM31 is therefore inhibition of AS3 
(Accession NM_015928), a gene which inhibits cell 
proloferation. Accordingly, utilities of VGAM31 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with AS3. The function of AS3 has 



been established by previous studies. In the prostate of 
adult mammals, most epithelial cells are in a state of pro- 
liferative quiescence. Androgens regulate this effect by in- 
ducing cell cycle arrest in the G0/G1 phase. Geek et al. 
(2000) identified potential mediators of this androgen-in- 
duced proliferative shutoff by means of subtractive cDNA 
libraries. The expression pattern of one of these se- 
quences, designated AS3, strongly correlated with the ex- 
pression of the androgen-induced proliferative shutoff 
both temporally and dosewise. The AS3 gene is upregu- 
lated during androgen-induced proliferative shutoff and 
induces cell proliferation arrest when expressed in a 
retrovirus transduced model. The deduced 1,391-amino 
acid AS3 protein has putative transactivating features, 
protein-protein interaction motifs (coiled coil and leucine 
zipper), and DNA-binding domains, suggesting that AS3 
is a transcription factor. AS3 also has a protein-kinase 
motif, suggesting that it may act by phosphorylating a 
target protein. Geek et al. (1999) demonstrated that the 
transcript of the AS3 gene has 34 exons spanning ap- 
proximately 200 kb of genomic DNA. By homology 
searching in GenBank, they demonstrated that the AS3 
gene lies on 13ql2-ql3, downstream of the breast cancer 



susceptibility gene BRCA2 (OMIM Ref. No. 600185) and 
centromeric to the retinoblastoma (RBI; 180200) locus. 
Geek et al. (2001) presented data on the location of the 
AS3 gene in relation to BRCA2 and pointed out that the 
D13S171 marker, which had been widely used as an intra- 
genic marker of BRCA2, is actually located in the center of 
the 200-kb AS3 gene. The microsatellite instability of the 
S171 marker links the AS3 gene to a variety of cancers. 

[0563] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0564] ceck, P.; Sonnenschein, C; Soto, A. M. : The D13S171 
marker, misannotated to BRCA2, links the AS3 gene to 
various cancers. (Letter) Am. J. Hum. Genet. 69: 461-463, 
2001. ; and 

[0565] Geek, P.; Szelei, J.; Jimenez, J.; Sonnenschein, C.; Soto, A. 
M. : Early gene expression during androgen-induced inhi- 
bition of proliferation of prostate cancer cells: a new sup- 
pressor. 

[0566] Further studies establishing the function and utilities of 
AS3 are found in John Hopkins OMIM database record ID 
605333, and in sited publications numbered 1070-527 
listed in the bibliography section hereinbelow, which are 



also hereby incorporated by reference. Epilepsy, Progres- 
sive Myoclonus Type 2, Lafora Disease (laforin) (EPM2A, 
Accession NM_005670) is another VGAM31 host target 
gene. EPM2A BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
EPM2A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EPM2A BINDING SITE, designated SEQ 
ID: 1234, to the nucleotide sequence of VGAM31 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:366. 

[0567] Another function of VGAM31 is therefore inhibition of 
Epilepsy, Progressive Myoclonus Type 2, Lafora Disease 
(laforin) (EPM2A, Accession NM_005670), a gene which 
Laforin; protein tyrosine phosphatase that may have role 
in glycogen metabolism. Accordingly, utilities of VGAM31 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EPM2A. The func- 
tion of EPM2A has been established by previous studies. 
In the Lafora type, onset takes the form of grand mal 
seizures and/or myoclonus at about age 15 years. Rapid 
and severe mental deterioration ensues, often with psy- 



chotic features. Survival is short, less than 10 years after 
onset. Histologic study of the brain shows Lafora bodies 
(which may also be demonstrable on muscle and liver 
biopsy). Intracellular Lafora bodies suggesting amyloid are 
found in the brain, and similar inclusions in the cells of 
the heart and liver (Harriman and Millar, 1955). The Lafora 
material has the properties of an acid mucopolysaccha- 
ride. Yokoi et al. (1968) arrived at a preliminary conclu- 
sion that the Lafora body is polyglucosan in nature. They 
pictured the existence of an enzyme defect which leads to 
deposition of polyglucosans near their site of synthesis in 
the agranular endoplasmic reticulum. Schwarz and Yanoff 
(1965) described a brother and sister, offspring of a one- 
and-one-half cousin marriage, with this disease. Seizures 
began at age 15 in the boy with slowly progressive motor 
and mental deterioration leading to death at age 23.5 
years. The sister's seizures began at age 14 years and 
progression to dementia and blindness occurred, with 
death at age 19. Intra- and extracellular Lafora bodies 
were found in the CNS, retina, axis cylinders of spinal 
nerves, heart muscle, liver cells, and striated muscle 
fibers. Diagnosis by liver or muscle biopsy was proposed. 
Busard et al. (1986, 1987) demonstrated that the diagno- 



sis can be made reliably on axillary skin biopsy; all pa- 
tients show typical periodic acid-Schiff (PAS)-positive in- 
clusions in the myoepithelial cells of the secretory acini of 
the apocrine glands and/or in the cells of the eccrine duct. 
The method has no value for carrier detection. In cultured 
fibroblasts, Fluharty et al. (1970) described bodies which 
may be the equivalent of the Lafora body observed histo- 
logically. Sarlin et al. (1960) claimed that electroen- 
cephalographs abnormalities distinguished heterozygotes 
from homozygous normals. Norio and Koskiniemi (1979), 
as well as others, have concluded that there are 3 types of 
what they termed progressive myoclonic epilepsy (PME). 
The Lafora type shows onset of grand mal seizures and/or 
myoclonus around the fifteenth year of life; rapid and se- 
vere mental deterioration, often with psychotic symptoms; 
short survival; histologic finding of Lafora bodies; and au- 
tosomal recessive inheritance. The Unverricht-Lundborg 
type (EPM1; 254800), which is frequent in Finland, has 
onset around the tenth year; variable severity; progressive 
incapacitation from myoclonus associated with mild men- 
tal symptoms; variable survival; 'degenerative' histologic 
changes; and autosomal recessive inheritance. A dominant 
form, to which Hartung's name is attached (see OMIM Ref. 



No. 159600), has been described. By linkage studies in 3 
Italian families with Lafora disease, Lehesjoki et al. (1992) 
demonstrated that the gene is located at a locus other 
than that for the Unverricht-Lundborg type on chromo- 
some 21q22.3. Serratosa et al. (1995) studied linkage in 9 
families in which Lafora disease had been proven by 
biopsy in at least 1 member. Using microsatellite markers 
spaced an average of 13 cM apart, they used linkage anal- 
ysis in all 9 families and homozygosity mapping in 4 con- 
sanguineous families to assign the gene for Lafora disease 
to 6q23-q25. An extended pedigree with 5 affected 
members independently proved linkage. The multipoint 

1- lod unit support interval covered a 2.5-cM region sur- 
rounding D6S403. Homozygosity mapping defined a 
17-cM region in 6q23-q25 flanked by D6S292 and 
D6S420. The 9 families with a total of 19 patients affected 
with Lafora disease originated from the United States, 
Spain, Palestine, and Iran. Maddox et al. (1997) studied a 

2- generation family in which a recombination event re- 
duced the Lafora critical region to a 4-cM interval flanked 
by markers D6S308 and D6S311. Sainz et al. (1997) nar- 
rowed the assignment of the MELF locus within 6q24 by 
study of recombinants and homozygosities. Ganesh et al. 



(2000) cloned and expressed the full-length 38-kD laforin 
protein in transfected cells. Recombinant laforin was able 
to hydrolyze phosphotyrosine as well as phosphoserine/th 
nine substrates, demonstrating that laforin is an active 
dual-specificity phosphatase. Biochemical, immunofluo- 
rescence, and ultrastructural studies on transfected HeLa 
cells revealed that laforin is a cytoplasmic protein associ- 
ated with polyribosomes. Expression of 2 proteins with 
missense mutations seen in EPM2A patients resulted in 
ubiquitin-positive perinuclear aggregates, suggesting that 
these were misfolded proteins targeted for degradation. 
The authors suggested that laforin is involved in transla- 
tional regulation and that protein misfolding may be one 
of the molecular bases of the Lafora disease phenotype 
caused by missense mutations in the EPM2A gene. 
Gomez-Garre et al. (2000) reported the complete coding 
sequence of the EPM2A gene, including the ATG initiation 
codon region. They used SSCP analysis of the 4 exons in 
34 unrelated patients with Lafora disease and identified 
EPM2A mutations in 27 (79%) of them (49 of 68 chromo- 
somes, or 72%). The patients originated from Spain, Italy, 
Australia, Holland, the US, North Africa, Turkey, and 
France. A total of 20 different EPM2A mutations, 11 of 



them novel, were characterized. The authors summarized 
25 EPM2A mutations distributed throughout the gene in 
44 unrelated Lafora disease patients. The mutations in- 
cluded 10 deletions of different sizes, 9 missense muta- 
tions, 3 nonsense mutations, and 3 frameshift mutations. 
The R241X mutation (254780.0008) was encountered in 
almost 40% of the probands. In 5 Lafora disease families 
(13% of the families studied), Gomez-Garre et al. (2000) 
excluded linkage to the EPM2A gene region. 

[0568] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0569] Norio, R.; Koskiniemi, M. : Progressive myoclonus 

epilepsy: genetic and nosological aspects with special ref- 
erence to 107 Finnish patients. Clin. Genet. 15: 382-398, 
1979. ; and 

[0570] Gomez-Garre, P.; Sanz, Y.; Rodriguez de Cordoba, S.; Ser- 
ratosa, J. M. : Mutational spectrum of the EPM2A gene in 
progressive myoclonus epilepsy of Lafora: high degree of 
allelic heterogen. 

[0571] Further studies establishing the function and utilities of 
EPM2A are found in John Hopkins OMIM database record 
ID 254780, and in sited publications numbered 



2041-2049, 2069-207 and 2078-2077 listed in the bibli- 
ography section hereinbelow, which are also hereby incor- 
porated by reference. Histamine Receptor HI (HRH1, Ac- 
cession NM_000861) is another VGAM31 host target gene. 
HRH1 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by HRH1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of HRH1 BINDING SITE, designated SEQ ID:780, to 
the nucleotide sequence of VGAM31 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:366. 
[0572] Another function of VGAM31 is therefore inhibition of 

Histamine Receptor HI (HRH1, Accession NM_000861), a 
gene which stimulates the synthesis of inositol phosphate. 
Accordingly, utilities of VGAM31 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HRH1. The function of HRH1 has been es- 
tablished by previous studies. Histamine is a ubiquitous 
messenger molecule released from mast cells, ente- 
rochromaffin-like cells, and neurons. Its various actions 
are mediated by 3 pharmacologically defined receptors 
termed the HI, H2 (OMIM Ref. No. 142703), and H3 



(OMIM Ref. No. 604525) receptors. The HI receptor was 
the first member of this family to be pharmacologically 
defined with the design of selective antagonists, the 'anti- 
histamines,' which are used to treat allergic and inflam- 
matory reactions. The HI receptor is expressed by various 
peripheral tissues, such as smooth muscle, and by neu- 
rons in the brain, where histamine may be involved in the 
control of wakefulness, mood, and hormone secretion. 
Yamashita et al. (1991) cloned a bovine HI receptor cDNA 
and established its nucleotide sequence. Its homology 
with the corresponding sequence of other receptors con- 
firmed that it belongs to the superfamily of receptors 
coupled with G proteins with 7 putative transmembrane 
domains. In addition to their expression in neuronal, gas- 
tric, and muscular tissue, the C protein-coupled receptors 
HRH1 and HRH2 are also expressed on T-helper lympho- 
cytes and trigger different intracellular events upon acti- 
vation. Using flow cytometric analysis, Jutel et al. (2001) 
demonstrated that histamine binds more strongly to Thl 
than to Th2 cells. Flow cytometry and RT-PCR analysis 
showed that HRH1 is predominantly expressed on Thl 
cells in an IL3 (OMIM Ref. No. 147740)-upregulatable 
manner, while HRH2 is predominant on Th2 cells. Stimu- 



lation of naive, CD45RA+ (see OMIM Ref. No. 151460) T 
cells with IL12 (OMIM Ref. No. 161560) resulted in prefer- 
ential expression of HRH1, but stimulation with IL4 (OMIM 
Ref. No. 147780) resulted in suppressed expression of 
HRH1, demonstrating that mature CD45RO+ Thl and Th2 
lymphocytes preferentially but not exclusively express 
HRH1 and HRH2, and that HRH1 and HRH2 are regulated 
by cytokines present in the immune environment. His- 
tamine stimulation of Thl cells resulted in significant cal- 
cium flux that could be blocked by an HRH1 antagonist, 
while stimulation of Th2 cells led to cAMP formation that 
could be blocked by an HRH2, but not an HRH1, antago- 
nist. Furthermore, histamine enhanced Thl but inhibited 
Th2 responses to anti-CD3. Histamine also enhanced pe- 
ripheral blood mononuclear cell responses in sensitized 
individuals to a predominantly Thl antigen, but sup- 
pressed responses to Th2 allergens. Animal model exper- 
iments lend further support to the function of HRH1. Ma 
et al. (2002) noted that pertussis toxin (PTX) elicits a 
range of responses in mice, including sensitization to va- 
soactive amines (VAAS) and increased vascular permeabil- 
ity subsequent to PTX-induced changes in vascular en- 
dothelial cells. Susceptible mouse strains die from hy- 



potensive and hypovolemic shock on vasoactive amine 
challenge, whereas resistant strains do not. This hyper- 
sensitivity is controlled by an autosomal dominant locus, 
designated Bphs, localized to mouse chromosome 6. Us- 
ing positional cloning, Ma et al. (2002) linked the Bphs lo- 
cus to Hrhl. Mice lacking Hrhl were protected from VAAS 
hypersensitivity, as well as from experimental allergic en- 
cephalomyelitis and experimental autoimmune orchitis. 
Sequence analysis showed that leu263-to-pro (L263P), 
met313-to-val (M313V), and ser331-to-pro (S331P) poly- 
morphisms were associated with resistance to vasoactive 
amine challenge. The authors concluded that these Hrhl 
alleles control both the autoimmune T-cell and vascular 
responses regulated by histamine after PTX sensitization. 

[0573] it is appreciated that the abovementioned animal model 
for HRH1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0574] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[° 575 ] Jutel, M.; Watanabe, T.; Klunker, S.; Akdis, M.; Thomet, O. 
A. R.; Malolepszy, J.; Zak-Nejmark, T.; Koga, R.; 



Kobayashi, T.; Blaser, K.; Akdis, C. A. : Histamine regu- 
lates T-cell and antibody responses by differential ex- 
pression of HI and H2 receptors. Nature 413: 420-425, 
2001. ; and 

[0576] Ma, R. Z.; Gao, J.; Meeker, N. D.; Fillmore, P. D.; Tung, K. 
S. K.; Watanabe, T.; Zachary, J. F.; Offner, H.; Blankenhorn, 
E. P.; Teuscher, C. : Identification of Bphs, an autoimmune 
di. 

[0577] Further studies establishing the function and utilities of 

HRH1 are found in John Hopkins OMIM database record ID 
600167, and in sited publications numbered 179 and 
1798-1800 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Mitogen-activated Protein Kinase 14 (MAPK14, Ac- 
cession NM_001315) is another VCAM31 host target gene. 
MAPK14 BINDING SITE1 through MAPK14 BINDING SITE3 
are HOST TARGET binding sites found in untranslated re- 
gions of mRNA encoded by MAPK14, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of MAPK14 
BINDING SITE1 through MAPK14 BINDING SITE3, desig- 
nated SEQ ID:818, SEQ ID:2465 and SEQ ID:2466 respec- 



tively, to the nucleotide sequence of VGAM31 RNA, herein 
designated VGAM RNA, also designated SEQ ID:366. 
[0578] Another function of VGAM31 is therefore inhibition of Mi- 
togen-activated Protein Kinase 14 (MAPK14, Accession 
NM.001315), a gene which is important for cytokine pro- 
duction; responds to changes in extracellular osmolarity. 
Accordingly, utilities of VGAM31 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MAPK14. The function of MAPK14 has 
been established by previous studies. Tamura et al. (2000) 
investigated a role for Mapkl4 in mouse development and 
physiology by targeted disruption of the Mapkl4 gene. 
Whereas some Mapkl4 -/- embryos died between embry- 
onic days 11.5 and 12.5, those that developed past this 
stage had normal morphology but were anemic, owing to 
failed definitive erythropoiesis caused by diminished ex- 
pression of the erythropoietin gene (EPO; 133170). Since 
Mapkl4-deficient hematopoietic stem cells reconstituted 
lethally irradiated hosts, Mapkl4 function is not required 
downstream of the Epo receptor (EPOR; 133171). Inhibi- 
tion of MAPK14 activity also interfered with stabilization 
of EPO mRNA in human hepatoma cells undergoing hy- 
poxic stress. The authors concluded that MAPK14 plays a 



critical role linking developmental and stress-induced 
erythropoiesis through regulation of EPO expression. Us- 
ing a yeast 2-hybrid screen of gastrointestinal tract tissue 
with p38-alpha as the bait, Ge et al. (2002) isolated mul- 
tiple clones encoding TAB1 (OMIM Ref. No. 602615). Im- 
munoprecipitation and GST pull-down analyses indicated 
that TAB1 interacts with p38-alpha, but not with other 
MAPKs, with or without treatment with TNF. Immunoblot 
analysis showed that coexpression of TAB1 and 
p38-alpha enhanced autophosphorylation of p38-alpha 
even in the presence of dominant-negative forms of 
MAP2Ks (e.g., MAP2K3; 602315) and TAK1 (MAP3K7; 
602614). The amino acids between positions 373 and 418 
of TAB1 were found to be required for phosphorylation of 
p38-alpha. Expression of TLR2 (OMIM Ref. No. 603028) 
caused p38-alpha phosphorylation in the presence or ab- 
sence of inhibitors, whereas p38-alpha phosphorylation 
after stimulation of TLR4 (OMIM Ref. No. 603030) could 
be inhibited by mutant TAB1, suggesting that activation of 
p38-alpha can be TAB1 dependent or independent. Im- 
munoblot analysis detected the formation of TRAF6 (OMIM 
Ref. No. 602355)-TABl-p38-alpha complexes. Formation 
of these complexes could be enhanced by stimulation with 



lipopolysaccharide. Ge et al. (2002) concluded that activa- 
tion of p38-alpha by a nonenzymatic adaptor protein such 
as TAB1 may be an important alternative activation path- 
way operating in parallel with kinase cascades in regulat- 
ing intracellular signaling 

[0579] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0580] Tamura, K.; Sudo, T.; Senftleben, U.; Dadak, A. M.; John- 
son, R.; Karin, M. : Requirement for p38-alpha in erythro- 
poietin expression: a role for stress kinases in erythro- 
poiesis. Cell 102: 221-231, 2000. ; and 

[0581] ce, B.; Cram, H.; Di Padova, F.; Huang, B.; New, L; Ule- 
vitch, R. J.; Luo, Y.; Han, J. : MAPKK-independent activa- 
tion of p38-alpha mediated by TABl-dependent au- 
tophosphorylation of p38-alp. 

[0582] Further studies establishing the function and utilities of 
MAPK14 are found in John Hopkins OMIM database record 
ID 600289, and in sited publications numbered 2292, 
2293, 2294-230 and 2541 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference. Single-minded Homolog 1 (Drosophila) (SIM1, 
Accession NM_005068) is another VGAM31 host target 



gene. SIM1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SIM1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of SIM1 BINDING SITE, designated SEQID:1181, 
to the nucleotide sequence of VGAM31 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:366. 
[0583] Another function of VGAM31 is therefore inhibition of Sin- 
gle-minded Homolog 1 (Drosophila) (SIM1, Accession 
NM_005068), a gene which may have pleiotropic effects 
during embryogenesis and in the adult. Accordingly, utili- 
ties of VGAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
SIM1. The function of SIM1 has been established by previ- 
ous studies. Studies of mice and humans have revealed a 
number of genes that when mutated result in severe obe- 
sity. Holder et al. (2000) studied a girl with early-onset 
obesity and a balanced translocation between lp22.1 and 
6ql6.2. At 67 months of age she weighed 47.5 kg (+9.3 
SD) and was 127.2 cm tall (+3.2 SD); her weight for height 
was +6.3 SD. The child displayed an aggressive, voracious 
appetite, and the obesity was thought to be due to high 



intake, since measured energy expenditure was normal. 
Holder et al. (2000) cloned and sequenced both transloca- 
tion breakpoints. The translocation did not appear to af- 
fect any transcription unit on lp, but it disrupted the SIM1 
gene on 6q, separating the 5-prime promoter region and 
the bHLH domain from the 3-prime PAS and putative 
transcriptional regulation domains. The transcriptional 
targets of SIM1 were not known. Mouse Siml is expressed 
in the developing kidney and central nervous system and 
is essential for formation of the supraoptic and paraven- 
tricular (PVN) nuclei of the hypothalamus. Previous neu- 
roanatomy and pharmacologic studies had implicated the 
PVN in the regulation of body weight: PVN neurons ex- 
press the melanocortin-4 receptor (MC4R; 155541) and 
appear to be physiologic targets of alpha- 
melanocyte-stimulating hormone (OMIM Ref. No. 
176830), which inhibits food intake. Holder et al. (2000) 
hypothesized that haploinsufficiency of SIM1, possibly 
acting upstream or downstream of MC4R in the PVN, was 
responsible for severe obesity in their patient. Animal 
model experiments lend further support to the function of 
SIMl. Mice homozygous for a null allele of Siml (Siml - 
/-) lack a paraventricular nucleus (PVN) and die perina- 



tally. In contrast, Michaud et al. (2001) showed that Siml 
heterozygous mice were viable but developed early-onset 
obesity, with increased linear growth, hyperinsulinemia, 
and hyperleptinemia. Siml +/- mice were hyperphagic 
but their energy expenditure was not decreased, distin- 
guishing them from other mouse models of early-onset 
obesity such as deficiencies in leptin (OMIM Ref. No. 
164160) and melanocortin receptor-4 (OMIM Ref. No. 
155541). Quantitative histologic comparison with normal 
littermates showed that the PVN of Siml +/- mice con- 
tains on average 24% fewer cells without a selective loss 
of any identifiable major cell type. Since acquired lesions 
in the PVN also induce increased appetite without a de- 
crease in energy expenditure, the authors proposed that 
abnormalities of PVN development may cause the obesity 
of Siml +/- mice. 

[0584] | t j S appreciated that the abovementioned animal model 
for SIM1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0585] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[0586] Holder, J. L, Jr.; Butte, N. F.; Zinn, A. R. : Profound obesity 
associated with a balanced translocation that disrupts the 
SIM1 gene. Hum. Molec. Genet. 9: 101-108, 2000. ; and 

[0587] Michaud, J. L; Boucher, F.; Melnyk, A.; Gauthier, F.; 

Goshu, E.; Levy, E.; Mitchell, G. A.; Himms-Hagen, J.; Fan, 
C.-M. : Siml haploinsufficiency causes hyperphagia, obe- 
sity and redu. 

[0588] Further studies establishing the function and utilities of 
SIM1 are found in John Hopkins OMIM database record ID 
603128, and in sited publications numbered 12 and 
129-128 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome 11 Open Reading Frame 25 (Cllorf25, 
Accession NM_031418) is another VGAM31 host target 
gene. Cllorf25 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by Cllorf25, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of Cllorf25 BINDING SITE, designated 
SEQ ID:2193, to the nucleotide sequence of VGAM31 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:366. 



[0589] Another function of VGAM31 is therefore inhibition of 

Chromosome 11 Open Reading Frame 25 (Cllorf25, Ac- 
cession NM.031418). Accordingly, utilities of VGAM31 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Cllorf25. DK- 
FZP564D116 (Accession XM_051050) is another VGAM31 
host target gene. DKFZP564D116 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DKFZP564D116, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP564D116 BINDING SITE, designated SEQ ID:2938, to 
the nucleotide sequence of VGAM31 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:366. 

[0590] Another function of VGAM31 is therefore inhibition of DK- 
FZP564D116 (Accession XM_051050). Accordingly, utili- 
ties of VGAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564D116. Down Syndrome Critical Region Gene 6 
(DSCR6, Accession NM.018962) is another VGAM 31 host 
target gene. DSCR6 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by DSCR6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DSCR6 BINDING SITE, designated SEQ 
ID: 1866, to the nucleotide sequence of VGAM31 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:366. 

[0591] Another function of VGAM31 is therefore inhibition of 

Down Syndrome Critical Region Gene 6 (DSCR6, Accession 
NM.018962). Accordingly, utilities of VGAM31 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with DSCR6. FLJ 10006 (Accession 
XM.087073) is another VGAM 31 host target gene. 
FLJ10006 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
FLJ10006, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ10006 BINDING SITE, designated SEQ 
ID:3152, to the nucleotide sequence of VGAM31 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:366. 

[0592] Another function of VGAM31 is therefore inhibition of 



FLJ10006 (Accession XM_087073). Accordingly, utilities of 
VGAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10006. 
HTPAP (Accession NM.032483) is another VGAM31 host 
target gene. HTPAP BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by HTPAP, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HTPAP BINDING SITE, designated SEQ 
ID:2255, to the nucleotide sequence of VGAM31 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:366. 

[0593] Another function of VGAM31 is therefore inhibition of HT- 
PAP (Accession NM_032483). Accordingly, utilities of 
VGAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HTPAP. 
KIAA0979 (Accession NM.015032) is another VGAM31 
host target gene. KIAA0979 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0979, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of KIAA0979 BINDING SITE, 
designated SEQ ID: 1601, to the nucleotide sequence of 
VGAM31 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:366. 

[0594] Another function of VGAM31 is therefore inhibition of 

KIAA0979 (Accession NM_015032). Accordingly, utilities 
of VGAM31 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0979. KIAA1634 (Accession XM.032749) is another 
VGAM 31 host target gene. KIAA1634 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1634, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1634 BINDING SITE, designated SEQ ID:2657, to the 
nucleotide sequence of VGAM31 RNA, herein designated 
VGAM RNA, also designated SEQ ID:366. 

[0595] Another function of VGAM31 is therefore inhibition of 
KIAA1634 (Accession XM.032749). Accordingly, utilities 
of VGAM31 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1634. PTD012 (Accession NM.014039) is another 



VGAM31 host target gene. PTD012 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PTD012, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PTD012 BINDING 
SITE, designated SEQ ID:1465, to the nucleotide sequence 
of VGAM31 RNA, herein designated VGAM RNA, also des- 
ignated SEQ ID:366. 
[0596] Another function of VGAM31 is therefore inhibition of 

PTD012 (Accession NM.014039). Accordingly, utilities of 
VGAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTD012. 
SAM Domain and HD Domain 1 (SAMHD1, Accession 
XM.028704) is another VGAM 31 host target gene. 
SAMHD1 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
SAMHD1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SAMHD1 BINDING SITE, designated SEQ 
ID:2593, to the nucleotide sequence of VGAM31 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:366. 

[0597] Another function of VGAM31 is therefore inhibition of 
SAM Domain and HD Domain 1 (SAMHD1, Accession 
XM.028704). Accordingly, utilities of VGAM31 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SAMHD1. LOC196758 
(Accession XM_1 13600) is another VGAM31 host target 
gene. LOC196758 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by LOC196758, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC196758 BINDING SITE, desig- 
nated SEQ ID:3410, to the nucleotide sequence of 
VGAM31 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:366. 

[0598] Another function of VGAM31 is therefore inhibition of 

LOC196758 (Accession XM_113600). Accordingly, utilities 
of VGAM31 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196758. LOC2 19790 (Accession XM.166124) is an- 
other VGAM31 host target gene. LOC2 19790 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC2 19790, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19790 BINDING SITE, designated SEQ ID:3520, to 
the nucleotide sequence of VGAM31 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:366. 

[0599] Another function of VGAM31 is therefore inhibition of 

LOC219790 (Accession XM_166124). Accordingly, utilities 
of VGAM31 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19790. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 32 (VGAM32) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0600] VGAM32 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM32 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0601] VGAM 3 2 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. VGAM32 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 
[0602] VGAM32 gene encodes a VGAM32 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM32 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM32 precursor RNA is designated SEQ 
ID: 18, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:18 is 
located at position 190813 relative to the genome of Vac- 
cinia Virus. 

[0603] VGAM 3 2 precursor RNA folds onto itself, forming VGAM 3 2 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0604] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM32 folded precursor RNA into VGAM32 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM32 RNA is designated SEQ ID:367, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0605] VGAM 3 2 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 3 2 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 3 2 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0606] VGAM 3 2 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM32 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 



sequence of VGAM32 RNA is an accurate or a partial in- 
versed -reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM32 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 3 2 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[0607] The complementary binding of VGAM32 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 3 2 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM32 host tar- 
get RNA into VGAM32 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[0608] it is appreciated that VGAM32 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM32 host target genes. The mRNA of 
each one of this plurality of VGAM32 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM32 RNA, herein designated VGAM 
RNA, and which when bound by VGAM32 RNA causes in- 
hibition of translation of respective one or more VGAM32 
host target proteins. 

[0609] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM32 gene, herein designated VGAM GENE, on one or 
more VGAM32 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 



of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0610] | t j S yet further appreciated that a function of VGAM32 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM32 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM32 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM32 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[061 1] Nucleotide sequences of the VGAM32 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 3 2 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM32 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM32 are further de- 
scribed hereinbelow with reference to Table 1. 

[0612] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM32 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM32 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0613] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM32 gene, herein designated VGAM is in- 
hibition of expression of VGAM32 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM32 correlate with, and may be deduced from, the 
identity of the target genes which VGAM32 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0614] calpain 2, (m/\\) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 3 2 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM32 RNA, herein designated 
VGAM RNA, also designated SEQ ID:367. 



[0615] A function of VGAM32 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM_001748). Ac- 
cordingly, utilities of VGAM32 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM.166434) is an- 
other VGAM32 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM32 RNA, herein designated VGAM RNA, 
also designated SEQ ID:367. 

[061 6] Another function of VGAM32 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM32 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 



been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM32 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM32 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:367. 
[0617] Another function of VGAM32 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM32 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM 3 2 host target 



gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM32 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:367. 

[0618] Another function of VGAM32 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM32 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 3 2 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM32 RNA, herein designated 
VGAM RNA, also designated SEQ ID:367. 



[0619] Another function of VGAM32 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM32 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM32 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM32 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:367. 

[0620] Another function of VGAM32 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM32 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM32 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM32 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:367. 

[0621] Another function of VGAM32 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM32 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 33 (VGAM33) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0622] VGAM33 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM33 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0623] VGAM 3 3 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM33 
host target gene, herein designated VGAM HOST TARGET 



GENE, is a human gene contained in the human genome. 
[0624] VGAM33 gene encodes a VGAM33 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM33 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM33 precursor RNA is designated SEQ 
ID: 19, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:19 is 
located at position 190813 relative to the genome of Vac- 
cinia Virus. 

[0625] VGAM 3 3 precursor RNA folds onto itself, forming VGAM 3 3 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0626] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 3 3 folded precursor RNA into VGAM 3 3 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM33 RNA is designated SEQ ID:368, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0627] VGAM33 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 3 3 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 3 3 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3"UTR respectively. 

[0628] VGAM 3 3 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM33 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM33 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 



each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM33 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 3 3 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 " UTR regions. 

[0629] The complementary binding of VGAM33 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 3 3 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM33 host tar- 
get RNA into VGAM33 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0630] it is appreciated that VGAM33 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM33 host target genes. The mRNA of 
each one of this plurality of VGAM 3 3 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM33 RNA, herein designated VGAM 
RNA, and which when bound by VGAM33 RNA causes in- 
hibition of translation of respective one or more VGAM33 
host target proteins. 
[0631] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM33 gene, herein designated VGAM GENE, on one or 
more VGAM33 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 



genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA worlcT, Science 294,779 (2001)). 
[0632] it j S y e t further appreciated that a function of VGAM33 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM33 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM33 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM33 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0633] Nucleotide sequences of the VGAM33 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 3 3 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM33 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM33 are further de- 
scribed hereinbelow with reference to Table 1. 

[0634] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM33 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM33 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0635] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM33 gene, herein designated VGAM is in- 
hibition of expression of VGAM33 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM33 correlate with, and may be deduced from, the 
identity of the target genes which VGAM33 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0636] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 3 3 host target gene. CAPN2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CAPN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CAPN2 BINDING SITE, designated SEQ ID:855, to the nu- 
cleotide sequence of VGAM33 RNA, herein designated 
VGAM RNA, also designated SEQ ID:368. 

[0637] a function of VGAM33 is therefore inhibition of Calpain 2, 
(m/ll) Large Subunit (CAPN2, Accession NM_001748). Ac- 



cordingly, utilities of VGAM33 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CAPN2. Dishevelled Associated Activator of 
Morphogenesis 2 (DAAM2, Accession XM_166434) is an- 
other VGAM33 host target gene. DAAM2 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM33 RNA, herein designated VGAM RNA, 
also designated SEQ ID:368. 
[0638] Another function of VGAM33 is therefore inhibition of Di- 
shevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM33 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 



adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM33 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM33 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:368. 
[0639] Another function of VGAM33 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM33 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM 3 3 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM33 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:368. 

[0640] Another function of VGAM33 is therefore inhibition of 

KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM33 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 3 3 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM33 RNA, herein designated 
VGAM RNA, also designated SEQ ID:368. 

[0641] Another function of VGAM33 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 



of VGAM33 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM33 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM33 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:368. 
[0642] Another function of VGAM33 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM33 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM33 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM33 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:368. 

[0643] Another function of VGAM33 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM33 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 34 (VGAM34) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0644] VGAM34 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM34 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0645] VGAM 3 4 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM34 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0646] VGAM34 gene encodes a VGAM34 precursor RNA, herein 



designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM34 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM34 precursor RNA is designated SEQ 
ID:20, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:20 is 
located at position 188778 relative to the genome of Vac- 
cinia Virus. 

[0647] VGAM 3 4 precursor RNA folds onto itself, forming VGAM 3 4 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional " hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0648] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 3 4 folded precursor RNA into VGAM 3 4 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 90%) nucleotide se- 
quence of VGAM34 RNA is designated SEQ ID:369, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0649] VGAM34 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 3 4 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 3 4 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5'UTR, PROTEIN CODING 
and 3^UTR respectively. 

[0650] VGAM 3 4 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM34 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM34 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 



nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM34 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 3 4 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0651] The complementary binding of VGAM34 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 3 4 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM34 host tar- 
get RNA into VGAM34 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0652] it is appreciated that VGAM34 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM34 host target genes. The mRNA of 



each one of this plurality of VGAM34 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM34 RNA, herein designated VGAM 
RNA, and which when bound by VGAM34 RNA causes in- 
hibition of translation of respective one or more VGAM34 
host target proteins. 
[0653] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM34 gene, herein designated VGAM GENE, on one or 
more VGAM34 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world\ Science 294,779 (2001)). 



[0654] | t j S yet further appreciated that a function of VGAM34 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM34 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM34 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM34 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0655] Nucleotide sequences of the VGAM34 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM 3 4 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM34 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM34 are further de- 
scribed hereinbelow with reference to Table 1. 

[0656] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM34 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM34 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[0657] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM34 gene, herein designated VGAM is in- 
hibition of expression of VGAM34 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM34 correlate with, and may be deduced from, the 
identity of the target genes which VGAM34 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0658] Adenylate Cyclase 6 (ADCY6, Accession NM.015270) is a 
VGAM 3 4 host target gene. ADCY6 BINDING SITE1 and 
ADCY6 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
ADCY6, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ADCY6 BINDING SITE1 and ADCY6 BINDING 
SITE2, designated SEQ ID:1617 and SEQ ID:1933 respec- 
tively, to the nucleotide sequence of VGAM34 RNA, herein 
designated VGAM RNA, also designated SEQ ID:369. 

[0659] a function of VGAM34 is therefore inhibition of Adenylate 
Cyclase 6 (ADCY6, Accession NM.015270), a gene which 
this a membrane-bound, ca(2+)-inhibitable adenylyl cy- 



clase (by similarity). Accordingly, utilities of VGAM34 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ADCY6. The function of 
ADCY6 has been established by previous studies. By 
Southern blot analysis of somatic cell hybrid DNAs, 
Gaudin et al. (1994) mapped the ADCY6 gene to chromo- 
some 12. Using isotopic in situ hybridization, Haber et al. 
(1994) mapped the ADCY6 gene to 12ql2-ql3. By fluo- 
rescence in situ hybridization, Edelhoff et al. (1995) con- 
firmed the assignment of ADCY6 to 12ql3 and demon- 
strated that the homologous mouse gene is located on 
chromosome 15 in the F region. 

[0660] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0661] Edelhoff, S.; Villacres, E. C; Storm, D. R.; Disteche, C. M. : 
Mapping of adenylyl cyclase genes type I, II, III, IV, V, and 
VI in mouse. Mammalian Genome 6: 111-113, 1995. ; and 

[0662] Gaudin, C.; Homey, C. J.; Ishikawa, Y. : Mammalian adeny- 
lyl cyclase family members are randomly located on dif- 
ferent chromosomes. Hum. Genet. 94: 527-529, 1994. 

[0663] Further studies establishing the function and utilities of 
ADCY6 are found in John Hopkins OMIM database record 



ID 600294, and in sited publications numbered 85-8 and 
2305 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference.ATPase, Class I, 
Type 8B, Member 2 (ATP8B2, Accession XM.036933) is 
another VGAM34 host target gene. ATP8B2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ATP8B2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ATP8B2 
BINDING SITE, designated SEQ ID:2716, to the nucleotide 
sequence of VGAM34 RNA, herein designated VGAM RNA, 
also designated SEQ ID:369. 
[0664] Another function of VGAM34 is therefore inhibition of AT- 
Pase, Class I, Type 8B, Member 2 (ATP8B2, Accession 
XM_036933). Accordingly, utilities of VGAM34 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with ATP8B2. Carcinoembryonic 
Antigen-related Cell Adhesion Molecule 1 (biliary glyco- 
protein) (CEACAM1, Accession NM.001712) is another 
VGAM 3 4 host target gene. CEACAM1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CEACAM1, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of CEACAM1 
BINDING SITE, designated SEQ ID:848, to the nucleotide 
sequence of VGAM34 RNA, herein designated VGAM RNA, 
also designated SEQ ID:369. 
[0665] Another function of VGAM34 is therefore inhibition of 

Carcinoembryonic Antigen-related Cell Adhesion Molecule 
1 (biliary glycoprotein) (CEACAM1, Accession 
NM_001712), a gene which is a major effector of VEGF 
and may be a target for the inhibition of tumor angiogen- 
esis. Accordingly, utilities of VGAM34 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CEACAM1. The function of CEACAM1 
has been established by previous studies. Ergun et al. 
(2000) showed that CEACAM1 exhibits angiogenic proper- 
ties in in vitro and in vivo angiogenesis assays. CEACAM1 
purified from granulocytes and endothelial cell media as 
well as recombinant CEACAM1 expressed in HEK293 cells 
stimulated proliferation, chemotaxis, and capillary-like 
tube formation of human microvascular endothelial cells. 
They increased vascularization of chick chorioallantoic 
membrane and potentiated the effects of VEGF165 (OMIM 



Ref. No. 192240). VEGF165 increased CEACAM1 expres- 
sion at both the mRNA and the protein level. 
VEGF165-induced endothelial tube formation was blocked 
by a monoclonal CEACAM1 antibody. These data sug- 
gested that CEACAM1 is a major effector of VEGF in the 
early microvessel formation. Since CEACAM1 is expressed 
in tumor microvessels but not in large blood vessels, CEA- 
CAM1 may be a target for the inhibition of tumor angio- 
genesis. Following infection with Neisseria gonorrhea, 
there is a transient decline in circulating CD4 (OMIM Ref. 
No. 186940)-positive T lymphocytes that resolves after 
bacterial clearance. The gonococcus adheres to and is 
taken up by host cells through opacity-associated (Opa) 
proteins. Some Opa variants bind to heparan sulfate pro- 
teoglycans (HSPGs, e.g., SDC2; 142460), while others are 
specific for members of the CEACAM1/CD66 receptor 
family. CEACAM1 is the only member of this family that is 
expressed by lymphocytes and that contains a cytoplasmic 
ITIM (immunoreceptor tyrosine-based inhibitory motif). 
Using flow cytometry, Boulton and Gray-Owen (2002) 
demonstrated that CEACAM1 expression is upregulated 
after lymphocyte activation. Exposure to gonococci ex- 
pressing the HSPG-specific Opa50 protein increased and 



exposure to CEACAMl-specific Opa52 gonococci or to 
anti-CEACAMl antibody inhibited expression of the CD69 
(OMIM Ref. No. 107273) activation marker on and prolif- 
eration by lymphocytes stimulated in vitro. The reduction 
in lymphocyte proliferation was not due to an increase in 
cell death. CEACAM1 associated with Opa52 also inter- 
acted with SHP1 (OMIM Ref. No. 176883) and SHP2 (OMIM 
Ref. No. 176876), presumably through its cytoplasmic 
ITIM. Boulton and Gray-Owen (2002) suggested that 
Opa52 engagement of the CEACAM1 coinhibitory receptor 
induces immunosuppression and may explain the failure 
of the host to develop a memory humoral response to N. 
gonorrhea infection due to a lack of T-cell help for B-cell 
activation. Animal model experiments lend further sup- 
port to the function of CEACAM1. Poy et al. (2002) hy- 
pothesized that insulin stimulates phosphorylation of 
CEACAM1 which in turn leads to upregulation of receptor- 
mediated insulin endocytosis and degradation in the hep- 
atocyte. To test the hypothesis, they generated transgenic 
mice overexpressing in liver a dominant-negative phos- 
phorylation-defective CEACAM1 mutant, S503A. Support- 
ing their hypothesis, they found that S503A-CEACAM1 
transgenic mice developed hyperinsulinemia resulting 



from impaired insulin clearance. The hyperinsulinemia 
caused secondary insulin resistance with impaired glucose 
tolerance and random, but not fasting, hyperglycemia. 
Transgenic mice developed visceral adiposity with in- 
creased amounts of plasma free fatty acids and plasma 
and hepatic triglycerides. These findings suggested a 
mechanism through which insulin signaling regulates in- 
sulin sensitivity by modulating hepatic insulin clearance. 

[0666] it is appreciated that the abovementioned animal model 
for CEACAM1 is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[0667] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0668] Ergurlj s. ; Kilic, N.; Ziegeler, C; Hansen, A.; Nollau, P.; 
Gotze, J.; Wurmbach, J.-H.; Horst, A.; Weil, J.; Fernando, 
M.; Wagener, C. : CEA-related cell adhesion molecule 1: a 
potent angiogenic factor and a major effector of vascular 
endothelial growth factor. Molec. Cell 5: 311-320, 2000. ; 
and 

[0669] Boulton, I. C; Gray-Owen, S. D. : Neisserial binding to 

CEACAM1 arrests the activation and proliferation of CD4+ 



T lymphocytes. Nature Immun. 3: 229-236, 2002. 

[0670] Further studies establishing the function and utilities of 
CEACAM1 are found in John Hopkins OMIM database 
record ID 109770, and in sited publications numbered 
2820, 2821, 2822-2824, 2467, 2825-2826, 47, 
2464-2465, 2468, 282 and 2469 listed in the bibliogra- 
phy section hereinbelow, which are also hereby incorpo- 
rated by reference. Carbohydrate (keratan sulfate Gal-6) 
Sulfotransferase 1 (CHST1, Accession NM.003654) is an- 
other VGAM34 host target gene. CHST1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CHST1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CHST1 BIND- 
ING SITE, designated SEQ ID:1046, to the nucleotide se- 
quence of VGAM34 RNA, herein designated VGAM RNA, 
also designated SEQ ID:369. 

[0671] Another function of VGAM34 is therefore inhibition of 
Carbohydrate (keratan sulfate Gal-6) Sulfotransferase 1 
(CHST1, Accession NM_003654), a gene which may play a 
role in keratan sulfate biosynthesis in brain and cornea. 
Accordingly, utilities of VGAM34 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with CHST1. The function of CHST1 has been 
established by previous studies. The keratan sulfate pro- 
teoglycans lumican and keratocan are the major proteo- 
glycans in the cornea and are thought to play an impor- 
tant role in corneal transparency. Sulfation appears to be 
important for the biologic function of keratan sulfate, be- 
cause undersulfated keratan sulfate is synthesized in pa- 
tients with macular corneal dystrophy (see OMIM Ref. No. 
217800). Keratan sulfate bears sulfate groups on both N- 
acetylglucosamine (OMIM Ref. No. GlcNAc) and galactose 
residues. Fukuta et al. (1997) stated that C6ST 
(chondroitin 6-sulfotransferase; 603799) catalyzes sulfa- 
tion of chondroitin and keratan sulfate. However, in de- 
veloping cornea, keratan sulfate is actively synthesized 
while chondroitin 6-sulfate synthesis is minimal, suggest- 
ing that a different sulfotransferase is present in cornea 
with specificity towards keratan sulfate. By screening a 
human fetal brain library with a chick C6ST cDNA, Fukuta 
et al. (1997) isolated cDNAs encoding C6ST and keratan 
sulfate gal-6-sulfotransferase (KSGal6ST). Northern blot 
analysis revealed that the 2.8-kb KSGal6ST mRNA was ex- 
pressed in human brain and in chick brain and cornea. A 



slightly larger and less abundant transcript was observed 
in human skeletal muscle. The predicted 411-amino acid 
KSGal6ST shares 37% sequence identity with chick C6ST. 
When the KSGal6ST cDNA was expressed in COS-7 cells, 
keratan sulfate sulfotransferase activity increased, but 
C6ST activity did not. In vitro, the partially purified KS- 
Gal6ST protein showed substrate specificity towards ker- 
atan sulfate; KSGal6ST could not utilize chondroitin as an 
acceptor. Fukuta et al. (1997) concluded that KSGal6ST 
may participate in the biosynthesis of keratan sulfate in 
the brain and cornea. Independently, Mazany et al. (1998) 
cloned genomic DNA and cDNAs corresponding to CHST1, 
which they called C6ST. These authors found that stable 
expression of the CHST1 cDNA in CHO cells increased 
both C6ST and keratan sulfate sulfotransferase activities. 
Mazany et al. (1998) suggested that the distinct pattern of 
CHST1 enzyme activity observed by Fukuta et al. (1997) 
may be due to differences between the mammalian cell 
lines used by the 2 groups to express the enzyme. 

[0672] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0673] |jd aj a.; Saito, S.; Sekine, A.; Mishima, C.; Kitamura, Y.; 



Kondo, K.; Harigae, S.; Osawa, S.; Nakamura, Y. : Catalog 
of 77 single-nucleotide polymorphisms (SNPs) in the car- 
bohydrate sulfotransferase 1 (CHST1) and carbohydrate 
sulfotransferase 3 (CHST3) genes. J. Hum. Genet. 47: 
14-19, 2002. ; and 
[0674] Mazany, K. D.; Peng, T.; Watson, C. E.; Tabas, I.; Williams, 
K.J. : Human chondroitin 6-sulfotransferase: cloning, 
gene structure, and chromosomal localization. Biochim. 
Biophys. Acta. 

[0675] Further studies establishing the function and utilities of 
CHST1 are found in John Hopkins OMIM database record 
ID 603797, and in sited publications numbered 222-224 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. F-box and Leucine- 
rich Repeat Protein 7 (FBXL7, Accession NM_012304) is 
another VGAM34 host target gene. FBXL7 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FBXL7, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FBXL7 BIND- 
ING SITE, designated SEQ ID:1425, to the nucleotide se- 
quence of VGAM34 RNA, herein designated VGAM RNA, 



also designated SEQ ID:369. 
[0676] Another function of VGAM34 is therefore inhibition of F- 
box and Leucine-rich Repeat Protein 7 (FBXL7, Accession 
NM_012304), a gene which may be involved in in phos- 
phorylation-dependent ubiquitination. Accordingly, utili- 
ties of VGAM34 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
FBXL7. The function of FBXL7 has been established by 
previous studies. The F box, named after cyclin F (CCNF; 
600227), in which it was originally observed, is an ap- 
proximately 40-amino acid motif that binds SKP1 (OMIM 
Ref. No. 601434). F-box proteins are components of 
modular E3 ubiquitin protein ligases called SCFs (SKP1, 
OMIM Ref. No. 603134), F-box proteins), which function 
in phosphorylation-dependent ubiquitination. Using a 
yeast 2-hybrid screen with SKP1 as bait, followed by 
searching sequence databases, Winston et al. (1999) and 
Cenciarelli et al. (1999) identified 33 mammalian and 26 
human F-box proteins, respectively. These contained C 
termini with leucine-rich repeats (FBXLs, e.g., SKP2 (OMIM 
Ref. No. 601436)), WD40 domains (FBXWs, e.g., BTRCP 
(OMIM Ref. No. 603482)), or no recognizable motifs 
(FBXOs, e.g., CCNF). Winston et al. (1999) predicted the 



presence of 12 leucine-rich repeats (LRRs) in FBXL7. RT- 
PCR analysis detected strong expression in all tissues 
tested, with highest levels in heart, kidney, liver, and lung. 

[0677] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0678] Nagase, T.; Ishikawa, K.; Suyama, M.; Kikuno, R.; Hiro- 

sawa, M.; Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; 
Ohara, O. : Prediction of the coding sequences of uniden- 
tified human genes. XII. The complete sequences of 100 
new cDNA clones from brain which code for large proteins 
in vitro. DNA Res. 5: 355-364, 1998. ; and 

[0679] Winston, J. T.; Koepp, D. M.; Zhu, C; Elledge, S. J.; Harper, 
J. W. : A family of mammalian F-box proteins. Curr. Biol. 
9: 1180-1182, 1999. 

[0680] Further studies establishing the function and utilities of 

FBXL7 are found in John Hopkins OMIM database record ID 
605656, and in sited publications numbered 7 and 1882 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Homeo Box C9 
(HOXC9, Accession XM.028620) is another VGAM34 host 
target gene. HOXC9 BINDING SITE is HOST TARGET bind- 
ing site found in the 3^ untranslated region of mRNA en- 



coded by HOXC9, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of HOXC9 BINDING SITE, designated 
SEQ ID:2592, to the nucleotide sequence of VGAM34 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:369. 

[0681] Another function of VGAM34 is therefore inhibition of 

Homeo Box C9 (HOXC9, Accession XM.028620). Accord- 
ingly, utilities of VGAM34 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HOXC9. Insulin-like Growth Factor 1 
(somatomedin C) (IGF1, Accession NM_000618) is another 
VGAM 3 4 host target gene. IGF1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by IGF1, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of IGF1 BINDING SITE, desig- 
nated SEQ ID:763, to the nucleotide sequence of VGAM34 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:369. 

[0682] Another function of VGAM34 is therefore inhibition of In- 



sulin— like Growth Factor 1 (somatomedin C) (IGF1, Acces- 
sion NM_000618), a gene which are structurally and func- 
tionally related to insulin but have a much higher growth- 
promoting activity. Accordingly, utilities of VGAM34 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with IGF1. The function of 
IGF1 has been established by previous studies. By the 
solid-phase method, Li et al. (1983) synthesized human 
somatomedin C, which has 70 amino acid residues and 3 
disulfide bridges. Using cDNA probes in the analysis of 
somatic cell hybrids, Brissenden et al. (1984) and Tricoli et 
al. (1984) independently assigned the IGF1 structural gene 
to chromosome 12. Tricoli et al. (1984) regionalized the 
locus tentatively to 12q22-qter, where the KRAS2 (OMIM 
Ref. No. 190070) gene is situated. This proximity, as well 
as that of the HRAS1 (OMIM Ref. No. 190020) and IGF2 
(OMIM Ref. No. 147470) genes on lip and that of the 
NRAS (OMIM Ref. No. 164790) and NGFB (OMIM Ref. No. 
162030) genes in band lp22, suggested to Brissenden et 
al. (1984) that a functional or evolutionary relationship 
may exist between members of the RAS family of pro- 
tooncogenes and growth factor genes. Chromosomal ab- 
normalities in the region of these genes have been associ- 



ated with specific forms of neoplasia. Both IGF1 and IGF2 
have a striking structural homology to proinsulin. Defi- 
ciency of IGF1 was proposed as the nature of the basic 
defect in the African pygmy (OMIM Ref. No. 265850) and 
possibly also in the Laron type of dwarfism (OMIM Ref. No. 
262500). The homology of chromosomes 11 and 12 is 
supported by the finding of yet another pair of structurally 
homologous loci on these 2 chromosomes. See 146000 
for description of the work of Mullis et al. (1991) suggest- 
ing that the IGF1 gene may be the site of the mutation 
causing one form of hypochondroplasia. Using stored sera 
from men followed in the Baltimore Longitudinal Study on 
Aging, Harman et al. (2000) investigated whether the cir- 
culating IGF1 level is an independent predictor of prostate 
cancer and compared its predictive value with those of 
IGF2, IGFBP3, and prostate-specific antigen (PSA; 
176820). High IGF1 and low IGF2 were independently as- 
sociated with increased risk for prostate cancer, but PSA 
level was a much stronger predictor of prostate cancer 
than either IGF1 or IGF2. The absence of a relationship of 
IGF1 to prostate size is inconsistent with increased ascer- 
tainment in men with large prostates as the source of 
greater prostate cancer risk associated with IGF1. The au- 



thors concluded that IGF2 may inhibit both prostate 
growth and development of prostate cancer. Low birth- 
weight is associated with later risk of type 2 diabetes and 
related disorders. Vaessen et al. (2002) studied the rela- 
tionship between low birthweight and a polymorphism in 
the IGF1 gene that raises risk of type 2 diabetes and my- 
ocardial infarction. They recorded birthweight and ob- 
tained DNA for 463 adults. Individuals who did not have 
the wildtype allele of the polymorphism had a 215-gram 
lower birthweight than those homozygous for the wildtype 
allele. The data lent support to the hypothesis that genetic 
variation affecting fetal growth could account for the as- 
sociation between low birthweight and susceptibility to 
diabetes and cardiovascular disease in later life. Postnatal 
growth and development are coordinated by genetic and 
environmental influences and numerous growth factors. 
Le Roith et al. (2001) reviewed the essential role that the 
GH-IGFI axis plays in these processes. Although the GH- 
IGFI axis is a closely coordinated system, both GH and IGFI 
have independent actions, many of which have become 
apparent more recently following the characterization of 
clinical syndromes and the development of mouse mod- 
els. Genetic manipulation of mice has enabled investiga- 



tors to reexamine many of the established hypotheses re- 
garding the GH-IGFI axis. Results gleaned from a mouse 
model created by tissue-specific gene deletion of liver 
IGFI (Yakar et. al, 1999; Sjogren et al., 1999) enabled in- 
vestigators to reevaluate the original 'somatomedin hy- 
pothesis.' Animal model experiments lend further support 
to the function of IGFI. Aging skeletal muscles suffer a 
steady decline in mass and functional performance, and 
compromised muscle integrity as fibrotic invasions re- 
place contractile tissue. The same programmed deficits in 
muscle structure and function are found in numerous 
neurodegenerative syndromes and disease-related 
cachexia. Musaro et al. (2001) generated a model of per- 
sistent, functional myocyte hypertrophy using a tissue- 
restricted transgene encoding a locally acting isoform of 
Igfl that is expressed in skeletal muscle. Transgenic em- 
bryos developed normally, and postnatal increases in 
muscle mass and strength were not accompanied by the 
additional pathologic changes seen in other Igfl trans- 
genic models. Expression of Gata2 (OMIM Ref. No. 
137295), a transcription factor normally undetected in 
skeletal muscle, marked hypertrophic myocytes that es- 
caped age-related muscle atrophy and retained the prolif- 



erative response to muscle injury characteristic of younger 
animals. The observations were thought to suggest use- 
fulness of localized expression of this transgene as a clin- 
ical strategy for the treatment of age- or disease-related 
muscle frailty. 

[0683] it is appreciated that the abovementioned animal model 
for IGF1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0684] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0685] Musaro, A.; McCullagh, K.; Paul, A.; Houghton, L; Do- 
browolny, C; Molinaro, M.; Barton, E. R.; Sweeney, H. L; 
Rosenthal, N. : Localized lgf-1 transgene expression sus- 
tains hypertrophy and regeneration in senescent skeletal 
muscle. Nature Genet. 27: 195-200, 2001. ; and 

[0686] Le Roith, D.; Scavo, L; Butler, A. : What is the role of cir- 
culating IGF-I? Trends Endocr. Metab. 12: 48-52, 2001. 

[0687] Further studies establishing the function and utilities of 
IGF1 are found in John Hopkins OMIM database record ID 
147440, and in sited publications numbered 2670-2672, 
1047-1048, 2673-2675, 2688, 2694, 2698-2696, 695, 



2697, 2699-2700, 329, 2701-2703, 1049, 2704-2708, 
2582, 2709-2716, 858-860, and 885-889 listed in the 
bibliography section hereinbelow, which are also hereby 
incorporated by reference. Integrin, Alpha L (antigen 
CD11A (pl80), Lymphocyte Function-associated Antigen 
1; Alpha Polypeptide) (ITCAL, Accession NM_002209) is 
another VGAM34 host target gene. ITGAL BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ITGAL, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ITGAL BIND- 
ING SITE, designated SEQ ID:907, to the nucleotide se- 
quence of VGAM34 RNA, herein designated VGAM RNA, 
also designated SEQ ID:369. 
[0688] Another function of VGAM34 is therefore inhibition of In- 
tegrin, Alpha L (antigen CD11A (pl80), Lymphocyte Func- 
tion-associated Antigen 1; Alpha Polypeptide) (ITGAL, Ac- 
cession NM_002209), a gene which s a receptor for icaml, 
icam2, icam3 and icam4. it is involved in a variety of im- 
mune phenomena including leukocyte-endothelial cell in- 
teraction, cytotoxic t-cell mediated killing, and antibody 
dependent killing by granulocytes and monocytes. Ac- 



cordingly, utilities of VGAM34 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ITGAL. The function of ITGAL has been es- 
tablished by previous studies. See 120980 and 151510. 
Lymphocyte function-associated antigen- 1 (LFA-1) shares 
a beta subunit (see OMIM Ref. No. 116920) with other 
members of a family of leukocyte surface membrane anti- 
gens but has a unique alpha subunit (Sanchez-Madrid et 
al., 1983). LFA-1 is expressed on lymphocytes and 
phagocytic cells. The LFA-1 molecule is involved in the 
adhesion of cytotoxic T cells to their target cells. Patients 
with LFA-1 immunodeficiency disease (see OMIM Ref. No. 
116920) have recurrent life-threatening infections, show 
deficiency of the beta chain of all 3 molecules, LFA-1, 
Mac-1 (macrophage antigen-1), and pl50,95, and display 
profound defects in adhesion-dependent granulocyte, 
monocyte, and B- and T-lymphocyte functions. The alpha 
subunits were designated by Marlin et al. (1986) as alpha- 
L for LFA-1, alpha-M for Mac-1, and alpha-X for pl50,95. 
Lu and Cyster (2002) studied the mechanisms that control 
localization of marginal zone B cells. They demonstrated 
that marginal zone B cells express elevated levels of the 
integrins LFA-1 and alpha-4-beta-l (see OMIM Ref. No. 



192975 and 135630) and that the marginal zone B cells 
bind to the ligands ICAM1 (OMIM Ref. No. 147840) and 
VCAM1 (OMIM Ref. No. 192225). These ligands are ex- 
pressed within the marginal zone in a lymphotoxin-depen- 
dent manner. Combined inhibition of LFA-1 and alpha- 
4-beta-l causes a rapid and selective release of B cells 
from the marginal zone. Furthermore, lipopolysaccharide-trig- 
gered marginal zone B cell relocalization involves down- 
regulation of integrin-mediated adhesion. Lu and Cyster 
(2002) concluded that their studies identified key require- 
ments for marginal zone B cell localization and estab- 
lished a role for integrins in peripheral lymphoid tissue 
compartmentalization 

[0689] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0690] |_ Uj t_ t_; Cyster, J. G. : Integrin-mediated long-term B cell 
retention in the splenic marginal zone. Science 297: 
409-412, 2002. ; and 

[0691] Marlin, S. D.; Morton, C. C; Anderson, D. C; Springer, T. 
A. : LFA-1 immunodeficiency disease: definition of the 
genetic defect and chromosomal mapping of alpha and 
beta subunits of t. 



[0692] Further studies establishing the function and utilities of 

ITGAL are found in John Hopkins OMIM database record ID 
153370, and in sited publications numbered 1120-1121, 
684, 77 and 835-836 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Lamin B Receptor (LBR, Accession XM.001795) is an- 
other VGAM34 host target gene. LBR BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LBR, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LBR BINDING SITE, 
designated SEQ ID:2522, to the nucleotide sequence of 
VGAM34 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:369. 

[0693] Another function of VGAM34 is therefore inhibition of 
Lamin B Receptor (LBR, Accession XM_001795). Accord- 
ingly, utilities of VGAM34 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with LBR. Major Intrinsic Protein of Lens Fiber (MIP, 
Accession NM_012064) is another VGAM 3 4 host target 
gene. MIP BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



MIP, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of MIP BINDING SITE, designated SEQ ID:1399, to 
the nucleotide sequence of VGAM34 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:369. 

[0694] Another function of VGAM34 is therefore inhibition of Ma- 
jor Intrinsic Protein of Lens Fiber (MIP, Accession 
NM_012064). Accordingly, utilities of VGAM34 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MIP. Relaxin 2 (H2) (RLN2, Ac- 
cession NM.005059) is another VGAM34 host target gene. 
RLN2 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by RLN2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of RLN2 BINDING SITE, designated SEQ ID:1175, 
to the nucleotide sequence of VGAM34 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:369. 

[0695] Another function of VGAM34 is therefore inhibition of Re- 
laxin 2 (H2) (RLN2, Accession NM_005059). Accordingly, 
utilities of VGAM34 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with RLN2. SART2 (Accession NM_013352) is another 
VGAM34 host target gene. SART2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SART2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SART2 BINDING SITE, 
designated SEQ ID: 1444, to the nucleotide sequence of 
VGAM34 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:369. 
[0696] Another function of VGAM34 is therefore inhibition of 
SART2 (Accession NM.013352). Accordingly, utilities of 
VGAM34 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SART2. 
Thiamin Pyrophosphokinase 1 (TPK1, Accession 
NM.022445) is another VGAM 3 4 host target gene. TPK1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byTPKl, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TPK1 BINDING SITE, designated SEQ ID: 1987, to the nu- 



cleotide sequence of VGAM34 RNA, herein designated 
VGAM RNA, also designated SEQ ID:369. 
[0697] Another function of VGAM34 is therefore inhibition of 
Thiamin Pyrophosphokinase 1 (TPK1, Accession 
NM.022445), a gene which catalyzes the conversion of 
thiamine, a form of vitamin Bl, to thiamine pyrophos- 
phate . Accordingly, utilities of VGAM34 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TPK1. The function of TPK1 has been 
established by previous studies. By Northern blot analysis, 
Nosaka et al. (1999) detected expression of mouse Tpkl 
predominantly in kidney and liver, with very faint expres- 
sion in heart, brain, and testis. In contrast to the tissue- 
specific expression of mouse Tpkl, Nosaka et al. (2001) 
reported broad expression of a human 2.5-kb TPK1 tran- 
script. They detected very low expression in a variety of 
human tissues and relatively abundant expression in 
heart, kidney, and peripheral leukocytes. By Northern blot 
analysis, Zhao et al. (2001) detected broad expression of a 
2.6-kb TPK1 transcript, with highest levels in testis and in 
those tissues involved in thiamine absorption (small intes- 
tine) and reabsorption (OMIM Ref. No. kidney). They also 
detected a smaller (1-1.5 kb), testis-specific TPK1 tran- 



script. From results of cell culture experiments, Nosaka et 
al. (1999) and Nosaka et al. (2001) concluded that thi- 
amine or a thiamine derivative does not participate in the 
regulation of TPK1. Nosaka et al. (2001) detected no dif- 
ference in TPK1 expression in cultured fibroblasts from 
normal subjects or from patients with thiamine-respon- 
sive megaloblastic anemia (OMIM Ref. No. 249270). 

[0698] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0699] zhao, R.; Gao, F.; Goldman, I. D. : Molecular cloning of 
human thiamin pyrophosphokinase. Biochim. Biophys. 
Acta 1517: 320-322, 2001. ; and 

[0700] Nosaka, K.; Onozuka, M.; Nishino, H.; Nishimura, H.; 

Kawasaki, Y.; Ueyama, H. : Molecular cloning and expres- 
sion of a mouse thiamin pyrophosphokinase cDNA. J. Biol. 
Chem. 274: 34129-3413. 

[0701] Further studies establishing the function and utilities of 
TPK1 are found in John Hopkins OMIM database record ID 
606370, and in sited publications numbered 1437-1439 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.Thyroid Hormone 
Receptor Interactor 12 (TRIP12, Accession NM_004238) is 



another VGAM34 host target gene. TRIP12 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TRIP12, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TRIP12 BIND- 
ING SITE, designated SEQ ID:1094, to the nucleotide se- 
quence of VGAM34 RNA, herein designated VGAM RNA, 
also designated SEQ ID:369. 
[0702] Another function of VGAM34 is therefore inhibition of 

Thyroid Hormone Receptor Interactor 12 (TRIP12, Acces- 
sion NM_004238), a gene which interacts with the ligand 
binding domain of the thyroid hormone receptor (in a thy- 
roid hormone t3-independent manner) and with retinoid x 
receptor (rxr). Accordingly, utilities of VGAM34 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with TRIP12. The function of TRIP12 
has been established by previous studies. By sequencing 
cDNAs randomly selected from a cDNA library derived 
from a human immature myeloid cell line, Nomura et al. 
(1994) isolated a cDNA encoding TRIP12, which they 
called KIAA0045. The predicted 1,992-amino acid TRIP12 
protein contains a putative transmembrane domain. 



TRIP12 shares amino acid sequence similarity with the S. 
cerevisiae YKLOIOC gene product in 3 regions, with per- 
cent identities ranging from approximately 33 to 43%. 
Northern blot analysis detected TRIP12 expression in all 
16 human tissues examined, with the highest expression 
in skeletal muscle and testis, lower expression in heart, 
kidney, spleen, thymus, prostate, ovary, placenta, and pe- 
ripheral blood leukocytes, and the lowest expression in 
brain, lung, liver, pancreas, small intestine, and colon. The 
thyroid hormone receptors (TRs) are hormone-dependent 
transcription factors that regulate expression of a variety 
of specific target genes. They must specifically interact 
with a number of proteins as they progress from their ini- 
tial translation and nuclear translocation to heterodimer- 
ization with retinoid X receptors (RXRs), functional inter- 
actions with other transcription factors and the basic 
transcriptional apparatus, and eventually, degradation. To 
help elucidate the mechanisms that underlie the tran- 
scriptional effects and other potential functions of TRs, 
Lee et al. (1995) used the yeast interaction trap, a version 
of the yeast 2-hybrid system, to identify proteins that 
specifically interact with the ligand-binding domain of rat 
TR-beta (THRB; 190160). They isolated HeLa cell cDNAs 



encoding several different TR-interacting proteins (TRIPs), 
including TRIP12. TRIP12 interacted with rat Thrb only in 
the absence of thyroid hormone. It did not interact with 
RXR-alpha (RXRA; 180245) or the glucocorticoid receptor 
(NR3C1; 138040) under any condition. TRIP12 shares se- 
quence similarity with E6AP (UBE3A; 601623), a ubiquitin- 
protein ligase. 

[0703] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0704] Lee, J. W.; Choi, H.-S.; Gyuris, J.; Brent, R.; Moore, D. D. : 
Two classes of proteins dependent on either the presence 
or absence of thyroid hormone for interaction with the 
thyroid hormone receptor. Molec. Endocr. 9: 243-254, 
1995. ; and 

[0705] Nomura, N.; Nagase, T.; Miyajima, N.; Sazuka, T.; Tanaka, 
A.; Sato, S.; Seki, N.; Kawarabayasi, Y.; Ishikawa, K.; 
Tabata, S. : Prediction of the coding sequences of uniden- 
tified human g. 

[0706] Further studies establishing the function and utilities of 
TRIP12 are found in John Hopkins OMIM database record 
ID 604506, and in sited publications numbered 1444 
listed in the bibliography section hereinbelow, which are 



also hereby incorporated by reference. Bromodomain Con- 
taining 3 (BRD3, Accession NM_007371) is another 
VGAM34 host target gene. BRD3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by BRD3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BRD3 BINDING SITE, 
designated SEQ ID: 1398, to the nucleotide sequence of 
VGAM34 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:369. 
[0707] Another function of VGAM34 is therefore inhibition of 
Bromodomain Containing 3 (BRD3, Accession 
NM_007371). Accordingly, utilities of VGAM34 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with BRD3. FLJ13397 (Accession 
NM_024948) is another VGAM 3 4 host target gene. 
FLJ13397 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
FLJ13397, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ13397 BINDING SITE, designated SEQ 



ID:2116, to the nucleotide sequence of VGAM34 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:369. 

[0708] Another function of VGAM34 is therefore inhibition of 

FLJ13397 (Accession NM.024948). Accordingly, utilities of 
VGAM34 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13397. 
FLJ22202 (Accession NM.024883) is another VGAM34 
host target gene. FLJ22202 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ22202, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22202 BINDING SITE, 
designated SEQ ID:2103, to the nucleotide sequence of 
VGAM 3 4 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:369. 

[0709] Another function of VGAM34 is therefore inhibition of 

FLJ22202 (Accession NM_024883). Accordingly, utilities of 
VGAM34 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22202. 
GROS1 (Accession NM.022356) is another VGAM34 host 
target gene. GROS1 BINDING SITE is HOST TARGET binding 



site found in the 3 X untranslated region of mRNA encoded 
by GROS1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GROS1 BINDING SITE, designated SEQ 
ID: 1986, to the nucleotide sequence of VGAM34 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:369. 

[0710] Another function of VGAM34 is therefore inhibition of 
GROS1 (Accession NM.022356). Accordingly, utilities of 
VGAM34 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GROS1. 
KIAA0981 (Accession XM.028867) is another VGAM34 
host target gene. KIAA0981 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0981, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0981 BINDING SITE, 
designated SEQ ID:2598, to the nucleotide sequence of 
VGAM 3 4 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:369. 

[0711] Another function of VGAM34 is therefore inhibition of 



KIAA0981 (Accession XM_028867). Accordingly, utilities 
of VGAM34 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0981. KIAA1243 (Accession XM.057057) is another 
VGAM34 host target gene. KIAA1243 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by KIAA1243, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1243 BINDING SITE, designated SEQ ID:2978, to the 
nucleotide sequence of VGAM34 RNA, herein designated 
VGAM RNA, also designated SEQ ID:369. 
[0712] Another function of VGAM34 is therefore inhibition of 
KIAA1243 (Accession XM.057057). Accordingly, utilities 
of VGAM34 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1243. KIAA1462 (Accession XM.166132) is another 
VGAM 3 4 host target gene. KIAA1462 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1462, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1462 BINDING SITE, designated SEQ ID:3524, to the 
nucleotide sequence of VGAM34 RNA, herein designated 
VGAM RNA, also designated SEQ ID:369. 

[0713] Another function of VGAM34 is therefore inhibition of 
KIAA1462 (Accession XM.166132). Accordingly, utilities 
of VGAM34 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1462. MGC1136 (Accession NM_024025) is another 
VGAM 3 4 host target gene. MGC1136 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC1136, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC1136 
BINDING SITE, designated SEQ ID:2041, to the nucleotide 
sequence of VGAM34 RNA, herein designated VGAM RNA, 
also designated SEQ ID:369. 

[0714] Another function of VGAM34 is therefore inhibition of 
MGC1136 (Accession NM_024025). Accordingly, utilities 
of VGAM34 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC1136. MSTP043 (Accession NM.031953) is another 



VGAM34 host target gene. MSTP043 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by MSTP043, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MSTP043 BINDING 
SITE, designated SEQ ID:2223, to the nucleotide sequence 
of VGAM34 RNA, herein designated VGAM RNA, also des- 
ignated SEQ ID:369. 
[0715] Another function of VGAM34 is therefore inhibition of 

MSTP043 (Accession NM.031953). Accordingly, utilities of 
VGAM34 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MSTP043. 
Nup43 (Accession NM_024647) is another VGAM34 host 
target gene. Nup43 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by Nup43, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of Nup43 BINDING SITE, designated SEQ 
ID:2075, to the nucleotide sequence of VGAM34 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:369. 



[0716] Another function of VGAM34 is therefore inhibition of 
Nup43 (Accession NM_024647). Accordingly, utilities of 
VGAM34 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with Nup43. 
Ribosomal Protein S6 Kinase, 90kDa, Polypeptide 4 
(RPS6KA4, Accession NM_003942) is another VGAM34 
host target gene. RPS6KA4 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by RPS6KA4, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RPS6KA4 BINDING SITE, 
designated SEQ ID: 1072, to the nucleotide sequence of 
VGAM34 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:369. 

[0717] Another function of VGAM34 is therefore inhibition of Ri- 
bosomal Protein S6 Kinase, 90kDa, Polypeptide 4 
(RPS6KA4, Accession NM_003942). Accordingly, utilities of 
VGAM34 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RPS6KA4. 
Solute Carrier Family 17 (sodium-dependent inorganic 
phosphate cotransporter), Member 6 (SLC17A6, Accession 
NM_020346) is another VGAM 3 4 host target gene. 



SLC17A6 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC17A6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC17A6 BINDING SITE, designated SEQ 
ID:1911, to the nucleotide sequence of VGAM34 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:369. 

[0718] Another function of VGAM34 is therefore inhibition of So- 
lute Carrier Family 17 (sodium-dependent inorganic 
phosphate cotransporter), Member 6 (SLC17A6, Accession 
NM.020346). Accordingly, utilities of VGAM34 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SLC17A6. TERA (Accession 
NM_021238) is another VGAM 3 4 host target gene. TERA 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by TERA, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TERA BINDING SITE, designated SEQ ID: 1949, to the nu- 
cleotide sequence of VGAM34 RNA, herein designated 



VGAM RNA, also designated SEQ ID:369. 

[0719] Another function of VGAM34 is therefore inhibition of 
TERA (Accession NM_021238). Accordingly, utilities of 
VGAM34 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TERA. Vav 
3 Oncogene (VAV3, Accession NM_006113) is another 
VGAM 3 4 host target gene. VAV3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by VAV3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of VAV3 BINDING SITE, 
designated SEQ ID: 1273, to the nucleotide sequence of 
VGAM 3 4 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:369. 

[0720] Another function of VGAM34 is therefore inhibition of Vav 
3 Oncogene (VAV3, Accession NM_006113). Accordingly, 
utilities of VGAM34 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with VAV3. LOC120892 (Accession XM.058513) is another 
VGAM 3 4 host target gene. LOC120892 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC120892, corresponding 



to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC120892 BINDING SITE, designated SEQ ID:2987, to the 
nucleotide sequence of VGAM34 RNA, herein designated 
VGAM RNA, also designated SEQ ID:369. 

[0721] Another function of VGAM34 is therefore inhibition of 

LOC120892 (Accession XM.058513). Accordingly, utilities 
of VGAM34 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC120892. LOC155434 (Accession XM.098723) is an- 
other VGAM 3 4 host target gene. LOC155434 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC155434, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155434 BINDING SITE, designated SEQ ID:3376, to 
the nucleotide sequence of VGAM34 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:369. 

[0722] Another function of VGAM34 is therefore inhibition of 

LOC155434 (Accession XM_098723). Accordingly, utilities 
of VGAM34 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC155434. LOC169966 (Accession XM.093010) is an- 
other VGAM34 host target gene. LOC169966 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC169966, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169966 BINDING SITE, designated SEQ ID:3252, to 
the nucleotide sequence of VGAM34 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:369. 
[0723] Another function of VGAM34 is therefore inhibition of 

LOC169966 (Accession XM_093010). Accordingly, utilities 
of VGAM34 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC169966. LOC221272 (Accession XM.168050) is an- 
other VGAM34 host target gene. LOC221272 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221272, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221272 BINDING SITE, designated SEQ ID:3616, to 



the nucleotide sequence of VGAM34 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:369. 

[0724] Another function of VGAM34 is therefore inhibition of 

LOC221272 (Accession XM_168050). Accordingly, utilities 
of VGAM34 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221272. LOC221968 (Accession XM.166524) is an- 
other VGAM 3 4 host target gene. LOC221968 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221968, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221968 BINDING SITE, designated SEQ ID:3569, to 
the nucleotide sequence of VGAM34 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:369. 

[0725] Another function of VGAM34 is therefore inhibition of 

LOC221968 (Accession XM.166524). Accordingly, utilities 
of VGAM34 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221968. LOC86651 (Accession XM.044052) is an- 
other VGAM 3 4 host target gene. LOC86651 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 



region of mRNA encoded by LOC86651, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC86651 BINDING SITE, designated SEQ ID:2830, to the 
nucleotide sequence of VGAM34 RNA, herein designated 
VGAM RNA, also designated SEQ ID:369. 

[0726] Another function of VGAM34 is therefore inhibition of 

LOC86651 (Accession XM_044052). Accordingly, utilities 
of VGAM34 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC86651. LOC90322 (Accession XM.030903) is another 
VGAM 3 4 host target gene. LOC90322 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LOC90322, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90322 BINDING SITE, designated SEQ ID:2632, to the 
nucleotide sequence of VGAM34 RNA, herein designated 
VGAM RNA, also designated SEQ ID:369. 

[0727] Another function of VGAM34 is therefore inhibition of 

LOC90322 (Accession XM_030903). Accordingly, utilities 



of VGAM34 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90322. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 35 (VGAM35) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0728] VGAM35 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM35 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0729] VGAM35 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM35 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0730] VGAM35 gene encodes a VGAM35 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM35 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM35 precursor RNA is designated SEQ 



ID:21, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:21 is 
located at position 642 relative to the genome of Vaccinia 
Virus. 

[0731] VGAM35 precursor RNA folds onto itself, forming VGAM35 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0732] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 3 5 folded precursor RNA into VGAM 3 5 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM35 RNA is designated SEQ ID:370, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[0733] VGAM35 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 3 5 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 3 5 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0734] VGAM 3 5 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM35 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM35 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM35 RNA, 
herein designated VGAM RNA, may have a different num- 



ber of host target binding sites in untranslated regions of 
a VGAM35 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0735] The complementary binding of VGAM35 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 3 5 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM35 host tar- 
get RNA into VGAM35 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0736] it is appreciated that VGAM35 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM35 host target genes. The mRNA of 
each one of this plurality of VGAM35 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM35 RNA, herein designated VGAM 
RNA, and which when bound by VGAM35 RNA causes in- 



hibition of translation of respective one or more VGAM35 
host target proteins. 

[0737] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM35 gene, herein designated VGAM GENE, on one or 
more VGAM35 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[0738] it is yet further appreciated that a function of VGAM35 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM35 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM35 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM35 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0739] Nucleotide sequences of the VCAM35 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 3 5 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM35 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM35 are further de- 
scribed hereinbelow with reference to Table 1. 

[0740] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM35 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM35 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0741] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM35 gene, herein designated VGAM is in- 
hibition of expression of VGAM35 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 



of VGAM35 correlate with, and may be deduced from, the 
identity of the target genes which VGAM35 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated he re in be low. 

[0742] Myosin IE (MYOIE, Accession NM.004998) is a VGAM35 
host target gene. MYOIE BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by MYOIE, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of MYOIE BINDING SITE, des- 
ignated SEQ ID:1168, to the nucleotide sequence of 
VGAM35 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:370. 

[0743] a function of VGAM35 is therefore inhibition of Myosin IE 
(MYOIE, Accession NM.004998), a gene which is an un- 
conventional myosin. Accordingly, utilities of VGAM35 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MYOIE. The function of 
MYOIE has been established by previous studies. Bement 
et al. (1994) cloned a human unconventional myosin gene, 
MYOIE, encoding a predicted 127-kD polypeptide of 
1,109 amino acids. The gene, which they designated 



myosin IC, contains a characteristic N-terminal myosin 
head, a single 'IQ motif predicted to bind a single myosin 
light chain, and a C-terminal tail with a putative mem- 
brane-binding site. They also noted the presence of a C- 
terminal src-homology domain, reminiscent of 'long- 
tailed' myosins I from amoeboid organisms. By Northern 
analysis, Bement et al. (1994) detected ubiquitous expres- 
sion of MYOIE. Hasson et al. (1996) used fluorescence in 
situ hybridization to map the loci for 4 unconventional 
myosin loci in humans: MYOIE (formerly MYOIC), MYOIA 
(OMIM Ref. No. 601478), MYOIF (OMIM Ref. No. 601480), 
and MYO10 (OMIM Ref. No. 601481). The MYOIE gene 
was found to be located on 15q21-q22 in the precise lo- 
cation predicted from its location on chromosome 9 of the 
mouse. 

[0744] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0745] Bement, W. M.; Wirth, J. A.; Mooseker, M. S. : Cloning and 
mRNA expression of human unconventional myosin-IC: a 
homologue of amoeboid myosins-l with a single IQ motif 
and an SH3 domain. J. Molec. Biol. 243: 356-363, 1994. ; 
and 



[° 746 ] Hasson, T.; Skowron, J. F.; Gilbert, D. J.; Avraham, K. B.; 
Perry, W. L.; Bement, W. M.; Anderson, B. L; Sherr, E. H.; 
Chen, Z.-Y.; Greene, L A.; Ward, D. C.; Corey, D. P.; 
Mooseker. 

[0747] Further studies establishing the function and utilities of 
MYOIE are found in John Hopkins OMIM database record 
ID 601479, and in sited publications numbered 150 and 
1615 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Rho-associated, 
Coiled-coil Containing Protein Kinase 2 (ROCK2, Acces- 
sion XM.038377) is another VGAM35 host target gene. 
ROCK2 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
ROCK2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ROCK2 BINDING SITE, designated SEQ 
ID:2737, to the nucleotide sequence of VGAM35 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:370. 

[0748] Another function of VGAM35 is therefore inhibition of 
Rho-associated, Coiled-coil Containing Protein Kinase 2 
(ROCK2, Accession XM_038377), a gene which regulates 



cytokinesis, smooth muscle contraction, the formation of 
actin stress fibers and focal adhesions. Accordingly, utili- 
ties of VGAM35 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
ROCK2. The function of ROCK2 has been established by 
previous studies. ROCK2 is a serine/threonine kinase that 
regulates cytokinesis, smooth muscle contraction, the for- 
mation of actin stress fibers and focal adhesions, and the 
activation of the c-fos (OMIM Ref. No. 164810) serum re- 
sponse element. ROCK2, which is an isozyme of ROCK1 
(OMIM Ref. No. 601702), is a target for the small GTPase 
Rho (e.g., 165390). Nakamura et al. (2001) studied the 
role of Rho in the migration of corneal epithelial cells in 
rabbit. They detected both ROCK1 (OMIM Ref. No. 
601702) and ROCK2 in the corneal epithelium at protein 
and mRNA levels. They found that exoenzyme C3, a Rho 
inhibitor, inhibits corneal epithelial migration in a dose- 
dependent manner and prevents the stimulatory effect of 
the Rho activator lysophosphatidic acid (LPA). Both cy- 
tochalasin B, an inhibitor of actin filament assembly, and 
ML7, an inhibitor of myosin light chain kinase, also pre- 
vent LPA stimulation of epithelial migration. The authors 
suggested that Rho mediates corneal epithelial migration 



in response to external stimuli by regulating the organi- 
zation of the actin cytoskeleton. Rao et al. (2001) investi- 
gated the role of Rho kinase in the modulation of aqueous 
humor outflow facility. The treatment of human trabecular 
meshwork and canal of Schlemm cells with a Rho kinase- 
specific inhibitor led to significant but reversible changes 
in cell shape and decreased actin stress fibers, focal ad- 
hesions, and protein phosphotyrosine staining. Based on 
the Rho kinase inhibitor-induced changes in myosin light 
chain phosphorylation and actomyosin organization, the 
authors suggested that cellular relaxation and loss of cell- 
substratum adhesions in the human trabecular meshwork 
and canal of Schlemm cells could result in either increased 
paracellular fluid flow across the canal of Schlemm or al- 
tered flow pathway through the juxtacanalicular tissue, 
thereby lowering resistance to outflow. They suggested 
Rho kinase as a potential target for the development of 
drugs to modulate intraocular pressure in glaucoma pa- 
tients. 

[0749] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0750] Nakamura, M.; Nagano, T.; Chikama, T.; Nishida, T. : Role 



of the small GTP-binding protein Rho in epithelial cell mi- 
gration in the rabbit cornea. Invest. Ophthal. Vis. Sci. 42: 
941-947, 2001. ; and 
[° 751 ] Rao, P. V.; Deng, P.-F.; Kumar, J.; Epstein, D. L. : Modula- 
tion of aqueous humor outflow facility by the Rho kinase- 
specific inhibitor Y-27632. Invest. Ophthal. Vis. Sci. 42: 
1029-1037. 

[0752] Further studies establishing the function and utilities of 
ROCK2 are found in John Hopkins OMIM database record 
ID 604002, and in sited publications numbered 2136, 
2511-251 and 1667 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. MGC15937 (Accession NM_080661) is another 
VGAM35 host target gene. MGC15937 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by MGC15937, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC15937 BINDING SITE, designated SEQ ID:2383, to the 
nucleotide sequence of VGAM35 RNA, herein designated 
VGAM RNA, also designated SEQ ID:370. 

[0753] Another function of VGAM35 is therefore inhibition of 



MGC15937 (Accession NM_080661). Accordingly, utilities 
of VGAM35 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC15937. Serine/threonine Kinase 16 (STK16, Accession 
XM_050904) is another VGAM35 host target gene. STK16 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by STK16, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of STK16 BINDING SITE, designated SEQ ID:2937, to the 
nucleotide sequence of VGAM35 RNA, herein designated 
VGAM RNA, also designated SEQ ID:370. 
[0754] Another function of VGAM35 is therefore inhibition of 
Serine/threonine Kinase 16 (STK16, Accession 
XM_050904). Accordingly, utilities of VGAM 3 5 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with STK16. LOC148029 (Accession 
XM_086014) is another VGAM 3 5 host target gene. 
LOC148029 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
LOC148029, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC148029 BINDING SITE, desig- 
nated SEQ ID:3 1 16, to the nucleotide sequence of 
VGAM35 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:370. 

[0755] Another function of VGAM35 is therefore inhibition of 

LOC148029 (Accession XM_086014). Accordingly, utilities 
of VGAM35 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148029. LOC169436 (Accession XM.095696) is an- 
other VGAM 3 5 host target gene. LOC169436 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC169436, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169436 BINDING SITE, designated SEQ ID:3261, to 
the nucleotide sequence of VGAM35 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:370. 

[0756] Another function of VGAM35 is therefore inhibition of 

LOC169436 (Accession XM_095696). Accordingly, utilities 
of VGAM35 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC169436. LOC256267 (Accession XM.173007) is an- 
other VGAM35 host target gene. LOC256267 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC256267, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256267 BINDING SITE, designated SEQ ID:3713, to 
the nucleotide sequence of VGAM35 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:370. 
[0757] Another function of VGAM35 is therefore inhibition of 

LOC256267 (Accession XM_173007). Accordingly, utilities 
of VGAM35 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256267. LOC257426 (Accession XM.039451) is an- 
other VGAM35 host target gene. LOC257426 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC257426, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257426 BINDING SITE, designated SEQ ID:2755, to 
the nucleotide sequence of VGAM35 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:370. 

[0758] Another function of VGAM35 is therefore inhibition of 

LOC257426 (Accession XM_039451). Accordingly, utilities 
of VGAM35 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257426. LOC92466 (Accession XM.045251) is an- 
other VGAM 3 5 host target gene. LOC92466 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LOC92466, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92466 BINDING SITE, designated SEQ ID:2858, to the 
nucleotide sequence of VGAM35 RNA, herein designated 
VGAM RNA, also designated SEQ ID:370. 

[0759] Another function of VGAM35 is therefore inhibition of 

LOC92466 (Accession XM_045251). Accordingly, utilities 
of VGAM35 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92466. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 36 (VGAM36) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0760] VGAM36 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM36 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0761] VGAM36 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM36 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0762] VGAM36 gene encodes a VGAM36 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM36 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM36 precursor RNA is designated SEQ 
ID:22, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:22 is 
located at position 3549 relative to the genome of Vac- 
cinia Virus. 

[0763] VGAM 3 6 precursor RNA folds onto itself, forming VGAM 3 6 
folded precursor RNA, herein designated VGAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[0764] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM36 folded precursor RNA into VGAM36 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM36 RNA is designated SEQ ID:371, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0765] VGAM 3 6 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 3 6 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 3 6 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 



5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[0766] VGAM36 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM36 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM36 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM36 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 3 6 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 



region, or in both 3 x UTR and 5 x UTR regions. 

[0767] The complementary binding of VGAM36 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM36 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM36 host tar- 
get RNA into VGAM36 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0768] it is appreciated that VGAM36 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM36 host target genes. The mRNA of 
each one of this plurality of VGAM36 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM36 RNA, herein designated VGAM 
RNA, and which when bound by VGAM36 RNA causes in- 
hibition of translation of respective one or more VGAM36 
host target proteins. 

[0769] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM36 gene, herein designated VGAM GENE, on one or 



more VGAM36 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0770] | t j S yet further appreciated that a function of VGAM 3 6 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM36 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM36 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM36 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0771] Nucleotide sequences of the VGAM36 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 3 6 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM36 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM36 are further de- 
scribed hereinbelow with reference to Table 1. 

[0772] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM36 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM36 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0773] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM36 gene, herein designated VGAM is in- 
hibition of expression of VGAM36 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM36 correlate with, and may be deduced from, the 
identity of the target genes which VGAM36 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0774] Membrane Metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, CALLA, CD10) (MME, Accession 



NM_000902) is a VGAM36 host target gene. MME BINDING 
SITE1 through MME BINDING SITE4 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by MME, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MME BINDING SITE1 through MME 
BINDING SITE4, designated SEQ ID:785, SEQ ID:1377, SEQ 
ID: 1378 and SEQ ID: 1379 respectively, to the nucleotide 
sequence of VGAM36 RNA, herein designated VGAM RNA, 
also designated SEQ ID:371. 
[0775] a function of VGAM36 is therefore inhibition of Membrane 
Metallo-endopeptidase (neutral endopeptidase, 
enkephalinase, CALLA, CD10) (MME, Accession 
NM_000902), a gene which is thermolysin-like specificity. 
Accordingly, utilities of VGAM36 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MME. The function of MME has been es- 
tablished by previous studies. Common acute lymphocytic 
leukemia antigen is an important cell surface marker in 
the diagnosis of human acute lymphocytic leukemia (ALL). 
It is present on leukemic cells of pre-B phenotype, which 
represent 85% of cases of ALL. CALLA is not restricted to 



leukemic cells, however, and is found on a variety of nor- 
mal tissues. CALLA is a glycoprotein that is particularly 
abundant in kidney, where it is present on the brush bor- 
der of proximal tubules and on glomerular epithelium. 
Letarte et al. (1988) cloned a cDNA coding for CALLA and 
showed that the amino acid sequence deduced from the 
cDNA sequence is identical to that of human membrane- 
associated neutral endopeptidase (NEP; EC 3.4.24.11), 
also known as enkephalinase. NEP cleaves peptides at the 
amino side of hydrophobic residues and inactivates sev- 
eral peptide hormones including glucagon, enkephalins, 
substance P, neurotensin, oxytocin, and bradykinin. By 
cDNA transfection analysis, Shipp et al. (1989) confirmed 
that CALLA is a functional neutral endopeptidase of the 
type that has previously been called enkephalinase. Barker 
et al. (1989) demonstrated that the CALLA gene, which 
encodes a 100-kD type II transmembrane glycoprotein, 
exists in a single copy of greater than 45 kb which is not 
rearranged in malignancies expressing cell surface CALLA. 
D'Adamio et al. (1989) demonstrated that the CALLA gene 
spans more than 80 kb and is composed of 24 exons. An- 
imal model experiments lend further support to the func- 
tion of MME. Amyloid-beta peptide (OMIM Ref. No. 



104760), the pathogenic agent of Alzheimer disease 
(OMIM Ref. No. 104300), is a physiologic metabolite in the 
brain. Iwata et al. (2001) examined the role of neprilysin, 
a candidate amyloid-beta degrading peptidase, in the 
metabolism using neprilysin gene-disrupted mice. 
Neprilysin deficiency resulted in defects both in the 
degradation of exogenously administered amyloid-beta 
and in the metabolic suppression of the endogenous amy- 
loid-beta levels in a gene dose-dependent manner. The 
regional levels of amyloid-beta in the neprilysin-deficient 
mouse brain were in the distinct order of hippocampus, 
cortex, thalamus/striatum, and cerebellum, where hip- 
pocampus has the highest level and cerebellum the low- 
est, correlating with the vulnerability to amyloid-beta de- 
position in brains of humans with Alzheimer disease. 
Iwata et al. (2001) concluded that even partial downregu- 
lation of neprilysin activity, which could be caused by ag- 
ing, can contribute to Alzheimer disease by promoting 
amyloid-beta accumulation. 
[0776] it is appreciated that the abovementioned animal model 
for MME is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 



[0777] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0778] Iwata, N.; Tsubuki, S.; Takaki, Y.; Shirotani, K.; Lu, B.; Ger- 
ard, N. P.; Gerard, C.; Hama, E.; Lee, H.-J.; Saido, T. C. : 
Metabolic regulation of brain A-beta by neprilysin. Science 
292: 1550-1552, 2001. ; and 

[0 77 9] Letarte, M.; Vera, S.; Tran, R.; Addis, J. B. L; Onizuka, R. J.; 
Quackenbush, E. J.; Jongeneel, C. V.; Mclnnes, R. R. : 
Common acute lymphocytic leukemia antigen is identical 
to neutr. 

[0780] Further studies establishing the function and utilities of 
MME are found in John Hopkins OMIM database record ID 
120520, and in sited publications numbered 2865-2867, 
91 and 2868-2870 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. FLJ11275 (Accession NM.018376) is another 
VGAM36 host target gene. FLJ11275 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by FLJ11275, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of FLJ11275 BINDING 



SITE, designated SEQ ID:1821, to the nucleotide sequence 
of VGAM36 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:371. 
[0781] Another function of VGAM36 is therefore inhibition of 

FLJ11275 (Accession NM.018376). Accordingly, utilities of 
VGAM36 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11275. 
Golgi Phosphoprotein 3 (coat-protein) (GOLPH3, Acces- 
sion NM_022130) is another VGAM36 host target gene. 
GOLPH3 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
GOLPH3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GOLPH3 BINDING SITE, designated SEQ 
ID: 1981, to the nucleotide sequence of VGAM36 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:371. 

[0782] Another function of VGAM36 is therefore inhibition of 
Golgi Phosphoprotein 3 (coat-protein) (GOLPH3, Acces- 
sion NM_022130). Accordingly, utilities of VGAM36 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GOLPH3. KIAA0563 



(Accession NM.014834) is another VGAM36 host target 
gene. KIAA0563 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by KIAA0563, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0563 BINDING SITE, designated 
SEQ ID: 1565, to the nucleotide sequence of VGAM36 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:371. 

[0783] Another function of VGAM36 is therefore inhibition of 

KIAA0563 (Accession NM.014834). Accordingly, utilities 
of VGAM36 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0563. TAF2 RNA Polymerase II, TATA Box Binding 
Protein (TBP)-associated Factor, 150kDa (TAF2, Accession 
NM.003184) is another VGAM 3 6 host target gene. TAF2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byTAF2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TAF2 BINDING SITE, designated SEQ ID:997, to the nu- 



cleotide sequence of VGAM36 RNA, herein designated 
VGAM RNA, also designated SEQ ID:371. 

[0784] Another function of VGAM36 is therefore inhibition of 
TAF2 RNA Polymerase II, TATA Box Binding Protein 
(TBP)-associated Factor, 150kDa (TAF2, Accession 
NM_003184). Accordingly, utilities of VGAM36 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with TAF2. LOC147071 (Accession 
XM_054031) is another VGAM 3 6 host target gene. 
LOC147071 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
LOC147071, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC147071 BINDING SITE, desig- 
nated SEQ ID:2965, to the nucleotide sequence of 
VGAM 3 6 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:371. 

[0785] Another function of VGAM36 is therefore inhibition of 

LOC147071 (Accession XM_054031). Accordingly, utilities 
of VGAM36 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147071. LOC147639 (Accession XM_085822) is an- 



other VGAM36 host target gene. LOC147639 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC147639, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147639 BINDING SITE, designated SEQ ID:3110, to 
the nucleotide sequence of VGAM36 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:371. 
[0786] Another function of VGAM36 is therefore inhibition of 

LOC147639 (Accession XM.085822). Accordingly, utilities 
of VGAM36 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147639. LOC201173 (Accession XM.113312) is an- 
other VGAM36 host target gene. LOC201173 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC201173, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201173 BINDING SITE, designated SEQ ID:3405, to 
the nucleotide sequence of VGAM36 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:371. 



[0787] Another function of VGAM36 is therefore inhibition of 

LOC201173 (Accession XM.113312). Accordingly, utilities 
of VGAM36 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201173. LOC201220 (Accession XM.113321) is an- 
other VGAM36 host target gene. LOC201220 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC201220, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201220 BINDING SITE, designated SEQ ID:3406, to 
the nucleotide sequence of VGAM36 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:371. 

[0788] Another function of VGAM36 is therefore inhibition of 

LOC201220 (Accession XM_113321). Accordingly, utilities 
of VGAM36 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201220. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 37 (VGAM37) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[0789] VGAM37 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM37 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0790] VGAM37 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM37 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0791] VGAM37 gene encodes a VGAM37 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM37 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM37 precursor RNA is designated SEQ 
ID:23, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:23 is 
located at position 3549 relative to the genome of Vac- 
cinia Virus. 

[0792] VGAM 3 7 precursor RNA folds onto itself, forming VGAM 3 7 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[0793] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM37 folded precursor RNA into VGAM37 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM37 RNA is designated SEQ ID:372, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0794] VGAM 3 7 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 3 7 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 3 7 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 



untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[0795] VGAM37 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM37 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM37 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM37 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 3 7 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 



[0796] The complementary binding of VGAM37 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM37 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM37 host tar- 
get RNA into VGAM37 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0797] it j S appreciated that VGAM37 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM37 host target genes. The mRNA of 
each one of this plurality of VGAM37 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM37 RNA, herein designated VGAM 
RNA, and which when bound by VGAM37 RNA causes in- 
hibition of translation of respective one or more VGAM37 
host target proteins. 

[0798] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM37 gene, herein designated VGAM GENE, on one or 
more VGAM37 host target gene, herein designated VGAM 



HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0799] | t j S yet further appreciated that a function of VGAM37 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM37 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM37 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM37 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0800] Nucleotide sequences of the VGAM37 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM37 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM37 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM37 are further de- 
scribed hereinbelow with reference to Table 1. 

[0801] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM37 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM37 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0802] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM37 gene, herein designated VGAM is in- 
hibition of expression of VGAM37 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM37 correlate with, and may be deduced from, the 
identity of the target genes which VGAM37 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0803] Membrane Metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, CALLA, CD10) (MME, Accession 
NM_000902) is a VGAM 3 7 host target gene. MME BINDING 



SITE1 through MME BINDING SITE4 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by MME, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MME BINDING SITE1 through MME 
BINDING SITE4, designated SEQ ID:785, SEQ ID:1377, SEQ 
ID: 1378 and SEQ ID: 1379 respectively, to the nucleotide 
sequence of VGAM37 RNA, herein designated VGAM RNA, 
also designated SEQ ID:372. 
[0804] a function of VGAM37 is therefore inhibition of Membrane 
Metallo-endopeptidase (neutral endopeptidase, 
enkephalinase, CALLA, CD10) (MME, Accession 
NM_000902), a gene which is thermolysin-like specificity. 
Accordingly, utilities of VGAM37 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MME. The function of MME and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM36.FLJ11275 (Accession 
NM_018376) is another VGAM 3 7 host target gene. 
FLJ11275 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



FLJ11275, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ11275 BINDING SITE, designated SEQ 
ID: 1821, to the nucleotide sequence of VGAM37 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:372. 

[0805] Another function of VGAM37 is therefore inhibition of 

FLJ11275 (Accession NM_018376). Accordingly, utilities of 
VGAM37 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11275. 
Golgi Phosphoprotein 3 (coat-protein) (GOLPH3, Acces- 
sion NM_022130) is another VGAM 3 7 host target gene. 
GOLPH3 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
GOLPH3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GOLPH3 BINDING SITE, designated SEQ 
ID: 1981, to the nucleotide sequence of VGAM37 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:372. 

[0806] Another function of VGAM37 is therefore inhibition of 



Golgi Phosphoprotein 3 (coat-protein) (GOLPH3, Acces- 
sion NM_022130). Accordingly, utilities of VGAM37 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GOLPH3. KIAA0563 
(Accession NM.014834) is another VGAM37 host target 
gene. KIAA0563 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by KIAA0563, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0563 BINDING SITE, designated 
SEQ ID: 1565, to the nucleotide sequence of VGAM37 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:372. 

[0807] Another function of VGAM37 is therefore inhibition of 

KIAA0563 (Accession NM_014834). Accordingly, utilities 
of VGAM37 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0563. TAF2 RNA Polymerase II, TATA Box Binding 
Protein (TBP)-associated Factor, 150kDa (TAF2, Accession 
NM.003184) is another VGAM37 host target gene. TAF2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byTAF2, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TAF2 BINDING SITE, designated SEQ ID:997, to the nu- 
cleotide sequence of VGAM37 RNA, herein designated 
VGAM RNA, also designated SEQ ID:372. 

[0808] Another function of VGAM37 is therefore inhibition of 
TAF2 RNA Polymerase II, TATA Box Binding Protein 
(TBP)-associated Factor, 150kDa (TAF2, Accession 
NM.003184). Accordingly, utilities of VGAM37 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with TAF2. LOC147071 (Accession 
XM.054031) is another VGAM 3 7 host target gene. 
LOC147071 BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
LOC147071, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC147071 BINDING SITE, desig- 
nated SEQ ID:2965, to the nucleotide sequence of 
VGAM 3 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:372. 

[0809] Another function of VGAM37 is therefore inhibition of 



LOC147071 (Accession XM_054031). Accordingly, utilities 
of VGAM37 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147071. LOC147639 (Accession XM.085822) is an- 
other VGAM37 host target gene. LOC147639 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC147639, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147639 BINDING SITE, designated SEQ ID:3110, to 
the nucleotide sequence of VGAM37 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:372. 
[0810] Another function of VGAM37 is therefore inhibition of 

LOC147639 (Accession XM_085822). Accordingly, utilities 
of VGAM37 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147639. LOC201173 (Accession XM.113312) is an- 
other VGAM37 host target gene. LOC201173 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC201173, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC201173 BINDING SITE, designated SEQ ID:3405, to 
the nucleotide sequence of VGAM37 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:372. 

[0811] Another function of VGAM37 is therefore inhibition of 

LOC201173 (Accession XM.113312). Accordingly, utilities 
of VGAM37 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201173. LOC201220 (Accession XM.113321) is an- 
other VGAM 3 7 host target gene. LOC201220 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC201220, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201220 BINDING SITE, designated SEQ ID:3406, to 
the nucleotide sequence of VGAM37 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:372. 

[0812] Another function of VGAM37 is therefore inhibition of 

LOC201220 (Accession XM_113321). Accordingly, utilities 
of VGAM37 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201220. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 38 (VGAM38) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0813] VGAM38 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM38 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0814] VGAM38 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM38 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0815] VGAM38 gene encodes a VGAM38 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM38 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM38 precursor RNA is designated SEQ 
ID:24, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:24 is 
located at position 2981 relative to the genome of Vac- 



cinia Virus. 

[0816] VGAM38 precursor RNA folds onto itself, forming VGAM38 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0817] A n enzyme complex designated DICER COMPLEX, x dices v 
the VGAM 3 8 folded precursor RNA into VGAM 3 8 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM38 RNA is designated SEQ ID:373, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0818] VGAM 3 8 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 



VGAM38 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 3 8 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[0819] VGAM 3 8 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM38 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM38 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM38 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 3 8 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 



1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0820] The complementary binding of VGAM38 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM38 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM38 host tar- 
get RNA into VGAM38 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0821] it i S appreciated that VGAM38 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM38 host target genes. The mRNA of 
each one of this plurality of VGAM38 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM38 RNA, herein designated VGAM 
RNA, and which when bound by VGAM38 RNA causes in- 
hibition of translation of respective one or more VGAM38 
host target proteins. 

[0822] it j S further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM38 gene, herein designated VGAM GENE, on one or 
more VGAM38 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0823] it is yet further appreciated that a function of VGAM38 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM38 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM38 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM38 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[0824] Nucleotide sequences of the VGAM38 precursor RNA, 
herein designated VCAM PRECURSOR RNA, and of the 
x diced x VGAM38 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM38 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM38 are further de- 
scribed hereinbelow with reference to Table 1. 

[0825] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM38 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM38 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0826] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM38 gene, herein designated VGAM is in- 
hibition of expression of VGAM38 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM38 correlate with, and may be deduced from, the 
identity of the target genes which VGAM38 binds and in- 
hibits, and the function of these target genes, as elabo- 



rated hereinbelow. 
[0827] MAP/microtubule Affinity-regulating Kinase 1 (MARK1, 
Accession NM_018650) is a VCAM38 host target gene. 
MARK1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
MARK1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MARK1 BINDING SITE, designated SEQ 
ID: 1857, to the nucleotide sequence of VGAM38 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:373. 

[0828] A function of VGAM 3 8 is therefore inhibition of MAP/ 

microtubule Affinity- regulating Kinase 1 (MARK1, Acces- 
sion NM.018650), a gene which phosphorylate micro- 
tubule-associated proteins and trigger microtubule dis- 
ruption. Accordingly, utilities of VGAM38 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with MARK1. The function of MARK1 
has been established by previous studies. The microtubule 
array has a central role in the regulation of cell shape and 
polarity during differentiation, chromosome partitioning 
at mitosis, and intracellular transport. Microtubules un- 



dergo rearrangements involving rapid transitions between 
stable and dynamic states during these processes. By RT- 
PCR of rat and human brain mRNA, followed by PCR with 
primers based on the rat sequences, Drewes et al. (1997) 
cloned human genes for MARK1 and MARK2 (see OMIM 
Ref. No. EMK1, 600526). The rat protein has 793 amino 
acids. Northern blot analysis with rat probes revealed ex- 
pression of a 4.1-kb transcript with highest levels in heart 
and muscle. By searching for sequences encoding large 
proteins expressed in brain, Nagase et al. (2000) identi- 
fied a partial cDNA encoding MARK1, which they termed 
KIAA1477. The 870-amino acid protein is 90% identical to 
the rat serine/threonine kinase Markl. RT-PCR analysis 
detected ubiquitous expression at highest levels in testis 
and brain. Within brain, highest levels were detected in 
hippocampus. By radiation hybrid analysis, Nagase et al. 
(2000) mapped the MARK1 gene to chromosome 1. 

[0829] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0830] Drewes, C; Ebneth, A.; Preuss, U.; Mandelkow, E. M.; 

Mandelkow, E. : MARK, a novel family of protein kinases 
that phosphorylate microtubule-associated proteins and 



trigger microtubule disruption. Cell 89: 297-308, 1997. ; 
and 

[0831] Nagase, T.; Kikuno, R.; Ishikawa, K.; Hirosawa, M.; Ohara, 
O. : Prediction of the coding sequences of unidentified 
human genes. XVII. The complete sequences of 100 new 
cDNA clones from. 

[0832] Further studies establishing the function and utilities of 
MARK1 are found in John Hopkins OMIM database record 
ID 606511, and in sited publications numbered 
1405-1406 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Fig. 1 
further provides a conceptual description of a novel bioin- 
formatically detected viral gene of the present invention, 
referred to here as Viral Genomic Address Messenger 39 
(VGAM39) viral gene, which modulates expression of re- 
spective host target genes thereof, the function and utility 
of which host target genes is known in the art. 

[0833] VGAM39 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM39 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0834] VGAM39 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM39 



host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 
[0835] VGAM39 gene encodes a VGAM39 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM39 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM39 precursor RNA is designated SEQ 
ID:25, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:25 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[0836] VGAM 3 9 precursor RNA folds onto itself, forming VGAM 3 9 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0837] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 3 9 folded precursor RNA into VGAM 3 9 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM39 RNA is designated SEQ ID:374, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0838] VGAM 3 9 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 3 9 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 3 9 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3"UTR respectively. 

[0839] VGAM 3 9 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM39 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM39 RNA is an accurate or a partial in- 



versed -reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM39 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 3 9 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[0840] The complementary binding of VGAM39 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 3 9 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM39 host tar- 
get RNA into VGAM39 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[0841] it j S appreciated that VGAM39 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM39 host target genes. The mRNA of 
each one of this plurality of VGAM39 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM39 RNA, herein designated VGAM 
RNA, and which when bound by VGAM39 RNA causes in- 
hibition of translation of respective one or more VGAM39 
host target proteins. 

[0842] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM39 gene, herein designated VGAM GENE, on one or 
more VGAM39 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 



cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0843] | t j S yet further appreciated that a function of VGAM39 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM39 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM39 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM39 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0844] Nucleotide sequences of the VGAM39 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 3 9 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM39 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM39 are further de- 
scribed hereinbelow with reference to Table 1. 

[0845] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM39 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM39 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0846] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM39 gene, herein designated VGAM is in- 
hibition of expression of VGAM39 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM39 correlate with, and may be deduced from, the 
identity of the target genes which VGAM39 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0847] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM.012242) is a VGAM 3 9 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM39 RNA, herein designated VGAM RNA, 
also designated SEQ ID:374. 

[0848] a function of VGAM 3 9 is therefore inhibition of Dickkopf 



Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM39 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 has been established by previous studies. Roessler 
et al. (2000) identified 4 heterozygous sequence alter- 
ations in the DKK1 gene in patients with holoprosen- 
cephaly (HPE; OMIM Ref. No. 236100). Functional analysis 
of the alterations, however, revealed preserved activity in 
frog ectopic head assays, suggesting a limited role for 
DKK1 in HPE. Lrp6 (OMIM Ref. No. 603507) is required 
during Wnt/beta-catenin signaling in Drosophila, Xeno- 
pus, and mouse, possibly acting as a coreceptor for Wnt. 
Mao et al. (2001) showed that LRP6 is a specific, high 
affinity receptor for DKK1 and DKK2. DKK1 blocks 
Lrp6-mediated Wnt/beta-catenin signaling by interacting 
with domains that are distinct from those required for 
Wnt/frizzled (OMIM Ref. No. 600667) interaction. DKK1 
and Lrp6 interact antagonistically during embryogenic 
head induction in Xenopus where Lrp6 promotes the pos- 
teriorizing role of Wnt/beta-catenin signaling. Thus, DKKs 
inhibit Wnt coreceptor function, exemplifying the modula- 



tion of LRP signaling by antagonists 

[0849] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0850] Krupnik, V. E.; Sharp, J. D.; Jiang, C; Robison, K.; Chicker- 
ing, T. W.; Amaravadi, L; Brown, D. E.; Guyot, D.; Mays, 
C; Leiby, K.; Chang, B.; Duong, T.; Goodearl, A. D. J.; 
Gearing, D. P.; Sokol, S. Y.; McCarthy, S. A. : Functional 
and structural diversity of the human Dickkopf gene fam- 
ily. Gene 238: 301-313, 1999. ; and 

[0851] Ma0j b. ; Wu, W.; Li, Y.; Hoppe, D.; Stannek, P.; Glinka, A.; 
Niehrs, C. : LDL-receptor-related protein 6 is a receptor 
for Dickkopf proteins. Nature 411: 321-325, 2001. 

[0852] Further studies establishing the function and utilities of 

DKK1 are found in John Hopkins OMIM database record ID 
605189, and in sited publications numbered 1137-113 
and 1824 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Keratocan (KERA, Accession NM_007035) is another 
VGAM39 host target gene. KERA BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by KERA, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of KERA BINDING SITE, 
designated SEQ ID: 1349, to the nucleotide sequence of 
VGAM39 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:374. 
[0853] Another function of VGAM39 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM39 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA has been es- 
tablished by previous studies. Keratan sulfate proteogly- 
cans (KSPGs) are members of the small leucine-rich pro- 
teoglycan (SLRP) family. KSPGs, particularly keratocan, lu- 
mican (OMIM Ref. No. 600616), and mimecan (OMIM Ref. 
No. 602383), are important to the transparency of the 
cornea. Liu et al. (1998) isolated mouse keratocan cDNA 
and genomic DNA. Mouse keratocan cDNA predicts a 
351-amino acid polypeptide containing a conserved cen- 
tral leucine-rich repeat region. Northern blot analysis of 
mouse tissues revealed that keratocan is expressed selec- 
tively in the eye throughout development. In situ hy- 



bridization demonstrated that keratocan is expressed 
early in neural crest development and later in corneal 
stromal cells. Tasheva et al. (1999) isolated the cDNA and 
identified the genomic structure of the human keratocan 
gene. The gene is spread over 7.65 kb of DNA and con- 
tains 3 exons. An open reading frame starting at the be- 
ginning of the second exon encodes a protein of 352 
amino acids. The amino acid sequence of keratocan shows 
high identity among mammalian species. This evolution- 
ary conservation between the keratocan proteins as well 
as the restricted expression of the KERA gene in cornea 
suggests that this molecule might be important in devel- 
oping and maintaining corneal transparency. 

[0854] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[° 855 ] Liu, C.-Y.; Shiraishi, A.; Kao, C. W.-C; Converse, R. L; 

Funderburgh, J. L; Corpuz, L M.; Conrad, G. W.; Kao, W. 
W.-Y. : The cloning of mouse keratocan cDNA and ge- 
nomic DNA and the characterization of its expression 
during eye development. J. Biol. Chem. 273: 
22584-22588, 1998. ; and 

[0856] Tasheva, E. S.; Funderburgh, J. L; Funderburgh, M. L; 



Corpuz, L. M.; Conrad, G. W. : Structure and sequence of 
the gene encoding human keratocan. DNA Seq. 10: 
67-74, 1999. 

[0857] Further studies establishing the function and utilities of 
KERA are found in John Hopkins OMIM database record ID 
603288, and in sited publications numbered 1217, 2270, 
84 and 1219-1220 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Protein Phosphatase 1, Regulatory (inhibitor) Subunit 
12A (PPP1R12A, Accession NM_002480) is another 
VGAM39 host target gene. PPP1R12A BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PPP1R12A, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
PPP1R12A BINDING SITE, designated SEQ ID:931, to the 
nucleotide sequence of VGAM39 RNA, herein designated 
VGAM RNA, also designated SEQ ID:374. 

[0858] Another function of VGAM39 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 



utilities of VGAM39 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A has been es- 
tablished by previous studies. Kimura et al. (1996) 
demonstrated that myosin phosphatase regulates the in- 
teraction of actin (see OMIM Ref. No. 102540) and myosin 
(see OMIM Ref. No. 160710) downstream of the guanosine 
triphosphatase Rho. Rho appears to inhibit myosin phos- 
phatase through the action of Rho-kinase. Using the rat 
Myptl cDNA as probe, Takahashi et al. (1997) cloned a 
4,855-bp cDNA for a human gene they symbolized 
MYPTl. Sequencing analysis showed that human MYPT1 
contains 1,030 amino acids with a calculated molecular 
mass of approximately 115 kD. By fluorescence in situ hy- 
bridization, Kimura et al. (1996) mapped the MYPTl gene 
to 12ql5-q21.2. By radiation hybrid analysis, they 
showed that MYPTl is located close to a highly polymor- 
phic marker that lies between D12S350 and D12S106. 

[0859] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0860] Kimura, K.; Ito, M.; Amano, M.; Chihara, K.; Fukata, Y.; 

Nakafuku, M.; Yamamori, B.; Feng, J.; Nakano, T.; Okawa, 



K.; Iwamatsu, A.; Kaibuchi, K. : Regulation of myosin 
phosphatase by Rho and Rho-associated kinase 
(Rho-kinase). Science 273: 245-248, 1996. ; and 

[° 861 ] Takahashi, N.; Ito, M.; Tanaka, J.; Nakano, T.; Kaibuchi, K.; 
Odai, H.; Takemura, K. : Localization of the gene coding 
for myosin phosphatase, target subunit 1 (MYPT1) to hu- 
man chromosom. 

[0862] Further studies establishing the function and utilities of 
PPP1R12A are found in John Hopkins OMIM database 
record ID 602021, and in sited publications numbered 
1342-1343 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. S100 
Calcium Binding Protein, Beta (neural) (S100B, Accession 
NM_006272) is another VCAM39 host target gene. S100B 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by S100B, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of S100B BINDING SITE, designated SEQ ID: 1284, to the 
nucleotide sequence of VGAM39 RNA, herein designated 
VGAM RNA, also designated SEQ ID:374. 

[0863] Another function of VGAM39 is therefore inhibition of 



S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM39 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B has been es- 
tablished by previous studies. See 176940. The beta- 
subunit of S100 protein is expressed in glial cells at levels 
at least tenfold higher than in most other cell types. The 
brain also contains small amounts of the alpha subunits at 
levels approximately one-tenth that of the beta subunit. 
Allore et al. (1988) used genomic and cDNA probes in 
connection with a panel of rodent-human somatic cell hy- 
brids to assign the S100B gene to 21q22. They suggested 
that this is a candidate gene for the neurologic distur- 
bances in Down syndrome when present in trisomic state. 
By in situ hybridization, Duncan et al. (1989) localized the 
S100B gene to 21q22.2-q22.3. Allore et al. (1990) iso- 
lated overlapping genomic clones spanning the region 
coding for S100B and its flanking sequences. The intron/ 
exon organization is similar to that of the genes coding 
for several other members of the S100 protein subfamily. 



The S100B gene is composed of 3 exons, the first of 
which specifies the 5-prime untranslated region. Morii et 
al. (1991) isolated the S100A (OMIM Ref. No. 176940) and 
S100B genes from a human genomic DNA library. En- 
donuclease mapping and DNA sequencing showed that 
both comprise 3 exons and 2 introns. Two 
Ca(2+)-binding domains were independently encoded by 
exons 2 and 3. By spot-blot hybridization analysis of 
flow-sorted chromosomes, Morii et al. (1991) showed that 
the S100A and S100B genes are located on chromosome 1 
and chromosome 21, respectively. Using restriction en- 
donuclease fragment length variations (RFLV) in multi- 
point backcrosses, Shimizu et al. (1992) mapped the 
SlOOb gene in relation to other genes on mouse chromo- 
some 10. The S100B gene is expressed at high levels in 
brain primarily by astrocytes. Addition of the disulfide- 
bonded dimeric form of the protein to primary neuronal 
and glial cultures and established cell lines induces axonal 
extension and alterations in astrocyte proliferation and 
phenotype. Reeves et al. (1994) demonstrated that the 
same effects of the S100B protein are exerted in vivo. 
They found that both astrocytosis and neurite prolifera- 
tion occurred in transgenic mice expressing elevated lev- 



els of SlOOb. They suggested that these transgenic mice 
represent a useful model for studies of the role of S100B 
in glial-neuronal interactions in normal development and 
function of the brain and for analyzing the significance of 
elevated levels of the protein in Down syndrome and 
Alzheimer disease. 

[0864] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0865] Reeves, R. H.; Yao, J.; Crowley, M. R.; Buck, S.; Zhang, X.; 
Yarowsky, P.; Gearhart, J. D.; Hilt, D. C. : Astrocytosis and 
axonal proliferation in the hippocampus of SlOOb trans- 
genic mice. Proc. Nat. Acad. Sci. 91: 5359-5363, 1994. ; 
and 

[0866] shimizu, A.; Sakai, Y.; Ohno, K.; Masaki, S.; Kuwano, R.; 
Takahashi, Y.; Miyashita, N.; Watanabe, T. : A molecular 
genetic linkage map of mouse chromosome 10, including 
the Myb, SlOOb, P. 

[0867] Further studies establishing the function and utilities of 
S100B are found in John Hopkins OMIM database record 
ID 176990, and in sited publications numbered 204-206, 
297 and 627 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 



ence.DKFZP564l0422 (Accession NM.031435) is another 
VGAM39 host target gene. DKFZP564I0422 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DKFZP564I0422, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP564I0422 BINDING SITE, designated SEQ ID:2196, to 
the nucleotide sequence of VGAM39 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:374. 
[0868] Another function of VGAM39 is therefore inhibition of DK- 
FZP564I0422 (Accession NM.031435). Accordingly, utili- 
ties of VGAM39 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564I0422. Echinoderm Microtubule Associated Pro- 
tein Like 4 (EML4, Accession NM_019063) is another 
VGAM 3 9 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 



VGAM39 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:374. 
[0869] Another function of VGAM39 is therefore inhibition of 

Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM39 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM 3 9 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID: 1990, to the nucleotide sequence of VGAM39 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:374. 

[0870] Another function of VGAM39 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM39 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM 3 9 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM39 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:374. 
[0871] Another function of VGAM39 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM39 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM.012431) is another VGAM 3 9 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM39 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:374. 

[0872] Another function of VGAM39 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM.012431). Accordingly, utilities of VGAM39 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM39 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM39 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:374. 

[0873] Another function of VGAM39 is therefore inhibition of 

LOC130507 (Accession XM_059440). Accordingly, utilities 
of VGAM39 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM 3 9 host target gene. LOC148145 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM39 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:374. 

[0874] Another function of VGAM39 is therefore inhibition of 

LOC148145 (Accession XM.097410). Accordingly, utilities 
of VGAM39 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 40 (VGAM40) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0875] VGAM40 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM40 was detected is described 
hereinabove with reference to Figs. 1-8. 



[0876] VGAM40 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM40 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0877] VGAM40 gene encodes a VGAM40 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM40 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM40 precursor RNA is designated SEQ 
ID:26, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:26 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[0878] VGAM40 precursor RNA folds onto itself, forming VGAM40 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[0879] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM40 folded precursor RNA into VGAM40 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM40 RNA is designated SEQ ID:375, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0880] VGAM40 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM40 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM40 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0881] VGAM40 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM40 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 



plementary binding is due to the fact that the nucleotide 
sequence of VGAM40 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM40 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM40 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[0882] The complementary binding of VGAM40 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM40 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM40 host tar- 
get RNA into VGAM40 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0883] it is appreciated that VGAM40 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM40 host target genes. The mRNA of 
each one of this plurality of VGAM40 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM40 RNA, herein designated VGAM 
RNA, and which when bound by VGAM40 RNA causes in- 
hibition of translation of respective one or more VGAM40 
host target proteins. 

[0884] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM40 gene, herein designated VGAM GENE, on one or 
more VGAM40 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 



believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0885] it is yet further appreciated that a function of VGAM40 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM40 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM40 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM40 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0886] Nucleotide sequences of the VGAM40 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM40 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM40 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM40 are further de- 
scribed hereinbelow with reference to Table 1. 

[0887] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM40 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM40 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0888] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM40 gene, herein designated VGAM is in- 
hibition of expression of VGAM40 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM40 correlate with, and may be deduced from, the 
identity of the target genes which VGAM40 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0889] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM.012242) is a VGAM40 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM40 RNA, herein designated VGAM RNA, 



also designated SEQ ID:375. 

[0890] a function of VGAM40 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 
other VGAM40 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM40 RNA, herein designated VGAM RNA, 
also designated SEQ ID:375. 

[0891] Another function of VGAM40 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 



transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM40 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM_002480) is another VGAM40 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM40 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:375. 

[0892] Another function of VGAM40 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM40 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM_006272) is 
another VGAM40 host target gene. S100B BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM40 RNA, herein designated VGAM RNA, 
also designated SEQ ID:375. 
[0893] Another function of VGAM40 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM40 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 



ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM.031435) is another VGAM40 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM40 RNA, herein designated VGAM RNA, 
also designated SEQ ID:375. 
[0894] Another function of VGAM40 is therefore inhibition of DK- 
FZP564I0422 (Accession NM.031435). Accordingly, utili- 
ties of VGAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564I0422. Echinoderm Microtubule Associated Pro- 
tein Like 4 (EML4, Accession NM.019063) is another 
VGAM40 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM40 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:375. 
[0895] Another function of VGAM40 is therefore inhibition of 

Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM40 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM40 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID: 1990, to the nucleotide sequence of VGAM40 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:375. 

[0896] Another function of VGAM40 is therefore inhibition of 

FLJ21657 (Accession NM_022483). Accordingly, utilities of 
VGAM40 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM40 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM40 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:375. 
[0897] Another function of VGAM40 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM40 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM.012431) is another VGAM40 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM40 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:375. 

[0898] Another function of VGAM40 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM40 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM40 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM40 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:375. 

[0899] Another function of VGAM40 is therefore inhibition of 

LOC130507 (Accession XM_059440). Accordingly, utilities 
of VGAM40 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM40 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM40 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:375. 

[0900] Another function of VGAM40 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM40 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 41 (VGAM41) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0901] VGAM41 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM41 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0902] VGAM41 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM41 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0903] VGAM41 gene encodes a VGAM41 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM41 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM41 precursor RNA is designated SEQ 
ID:27, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:27 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[0904] VGAM41 precursor RNA folds onto itself, forming VGAM41 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[0905] An enzyme complex designated DICER COMPLEX, 'dices' 
the VGAM41 folded precursor RNA into VGAM41 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, 'dicing' of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM41 RNA is designated SEQ ID:376, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0906] VGAM41 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM41 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM41 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5' untranslated region, a protein coding region and a 3' 
untranslated region, designated 5'UTR, PROTEIN CODING 
and 3'UTR respectively. 

[0907] VGAM41 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM41 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM41 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM41 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM41 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^UTR region, the 5 X UTR 
region, or in both 3 X UTR and 5 X UTR regions. 
[0908] The complementary binding of VGAM41 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM41 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM41 host tar- 
get RNA into VGAM41 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0909] | t j S appreciated that VGAM41 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM41 host target genes. The mRNA of 
each one of this plurality ofVGAM41 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM41 RNA, herein designated VGAM 
RNA, and which when bound by VGAM41 RNA causes in- 
hibition of translation of respective one or more VGAM41 
host target proteins. 

[0910] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM41 gene, herein designated VGAM GENE, on one or 
more VGAM41 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 



complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[° 91 1 ] It is yet further appreciated that a function of VGAM41 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM41 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM41 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM41 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0912] Nucleotide sequences of the VGAM41 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM41 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM41 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, of VGAM41 are further de- 
scribed hereinbelow with reference to Table 1. 

[0913] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM41 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM41 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0914] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM41 gene, herein designated VGAM is in- 
hibition of expression of VGAM41 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM41 correlate with, and may be deduced from, the 
identity of the target genes which VGAM41 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0915] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM.012242) is a VGAM41 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 



the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM41 RNA, herein designated VGAM RNA, 
also designated SEQ ID:376. 
[0916] a function of VGAM41 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM41 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 
other VGAM41 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM41 RNA, herein designated VGAM RNA, 
also designated SEQ ID:376. 



[0917] Another function of VGAM41 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM41 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VCAM39.Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM.002480) is another VGAM41 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM41 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:376. 

[0918] Another function of VGAM41 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 



(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM41 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM.006272) is 
another VGAM41 host target gene. S100B BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM41 RNA, herein designated VGAM RNA, 
also designated SEQ ID:376. 
[0919] Another function of VGAM41 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 



cordingly, utilities of VGAM41 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM.031435) is another VGAM41 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM41 RNA, herein designated VGAM RNA, 
also designated SEQ ID:376. 
[0920] Another function of VGAM41 is therefore inhibition of DK- 
FZP564I0422 (Accession NM.031435). Accordingly, utili- 
ties of VGAM41 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564I0422. Echinoderm Microtubule Associated Pro- 
tein Like 4 (EML4, Accession NM_019063) is another 
VGAM41 host target gene. EML4 BINDING SITE is HOST 



TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM41 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:376. 
[0921] Another function of VGAM41 is therefore inhibition of 

Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM.019063). Accordingly, utilities of VGAM41 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM41 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID: 1990, to the nucleotide sequence of VGAM41 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:376. 



[0922] Another function of VGAM41 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM41 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM41 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM41 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:376. 

[0923] Another function of VGAM41 is therefore inhibition of 
KIAA1054 (Accession XM_043493). Accordingly, utilities 
of VGAM41 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM_012431) is another VGAM41 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 



SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM41 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:376. 

[0924] Another function of VGAM41 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM41 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM41 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM41 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:376. 



[0925] Another function of VGAM41 is therefore inhibition of 

LOC130507 (Accession XM_059440). Accordingly, utilities 
of VGAM41 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM41 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM41 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:376. 

[0926] Another function of VGAM41 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM41 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 42 (VGAM42) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[0927] VGAM42 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM42 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0928] VGAM42 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM42 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0929] VGAM42 gene encodes a VGAM42 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM42 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM42 precursor RNA is designated SEQ 
ID:28, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:28 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[0930] VGAM42 precursor RNA folds onto itself, forming VGAM42 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[0931] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM42 folded precursor RNA into VGAM42 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM42 RNA is designated SEQ ID:377, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0932] VGAM42 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM42 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM42 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 



untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[0933] VGAM42 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM42 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM42 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM42 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM42 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 



[0934] The complementary binding of VGAM42 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM42 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM42 host tar- 
get RNA into VGAM42 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0935] it is appreciated that VGAM42 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM42 host target genes. The mRNA of 
each one of this plurality of VGAM42 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM42 RNA, herein designated VGAM 
RNA, and which when bound by VGAM42 RNA causes in- 
hibition of translation of respective one or more VGAM42 
host target proteins. 

[0936] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM42 gene, herein designated VGAM GENE, on one or 
more VGAM42 host target gene, herein designated VGAM 



HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0937] it i S yet further appreciated that a function of VGAM42 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM42 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM42 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM42 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0938] Nucleotide sequences of the VGAM42 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



x diced x VGAM42 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM42 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM42 are further de- 
scribed hereinbelow with reference to Table 1. 

[0939] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM42 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM42 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0940] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM42 gene, herein designated VGAM is in- 
hibition of expression of VGAM42 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM42 correlate with, and may be deduced from, the 
identity of the target genes which VGAM42 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0941] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM.012242) is a VGAM42 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM42 RNA, herein designated VGAM RNA, 
also designated SEQ ID:377. 
[0942] a function of VGAM42 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM42 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM_007035) is an- 
other VGAM42 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 



ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM42 RNA, herein designated VGAM RNA, 
also designated SEQ ID:377. 
[0943] Another function of VGAM42 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM42 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 3 9. Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM_002480) is another VGAM42 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM42 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:377. 

[0944] Another function of VGAM42 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM42 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM.006272) is 
another VGAM42 host target gene. S100B BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM42 RNA, herein designated VGAM RNA, 
also designated SEQ ID:377. 

[0945] Another function of VGAM42 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 



cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM42 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM.031435) is another VGAM42 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM42 RNA, herein designated VGAM RNA, 
also designated SEQ ID:377. 
[0946] Another function of VGAM42 is therefore inhibition of DK- 
FZP564I0422 (Accession NM_031435). Accordingly, utili- 
ties of VGAM42 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



DKFZP564I0422. Echinoderm Microtubule Associated Pro- 
tein Like 4 (EML4, Accession NM_019063) is another 
VGAM42 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM42 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:377. 
[0947] Another function of VGAM42 is therefore inhibition of 

Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM42 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM42 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 



SEQ ID: 1990, to the nucleotide sequence of VGAM42 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:377. 

[0948] Another function of VGAM42 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM42 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XNL043493) is another VGAM42 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM42 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:377. 

[0949] Another function of VGAM42 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM42 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 



Accession NM_012431) is another VGAM42 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM42 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:377. 

[0950] Another function of VGAM42 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM42 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM42 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 



nated SEQ ID:3011, to the nucleotide sequence of 
VGAM42 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:377. 

[0951] Another function of VGAM42 is therefore inhibition of 

LOC130507 (Accession XM_059440). Accordingly, utilities 
of VGAM42 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM42 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM42 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:377. 

[0952] Another function of VGAM42 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM42 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 43 (VGAM43) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0953] VGAM43 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM43 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0954] VGAM43 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM43 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0955] VGAM43 gene encodes a VGAM43 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM43 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM43 precursor RNA is designated SEQ 
ID:29, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:29 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 



[0956] VGAM43 precursor RNA folds onto itself, forming VGAM43 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0957] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM43 folded precursor RNA into VGAM43 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM43 RNA is designated SEQ ID:378, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0958] VGAM43 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM43 host target RNA, herein designated VGAM HOST 



TARGET RNA. VGAM43 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[0959] VGAM43 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM43 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM43 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM43 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM43 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 



this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0960] The complementary binding of VGAM43 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM43 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM43 host tar- 
get RNA into VGAM43 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0961] it is appreciated that VGAM43 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM43 host target genes. The mRNA of 
each one of this plurality of VGAM43 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM43 RNA, herein designated VGAM 
RNA, and which when bound by VGAM43 RNA causes in- 
hibition of translation of respective one or more VGAM43 
host target proteins. 

[0962] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM43 gene, herein designated VGAM GENE, on one or 
more VGAM43 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., N Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[0963] it is yet further appreciated that a function of VGAM43 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM43 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM43 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM43 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[0964] Nucleotide sequences of the VGAM43 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM43 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM43 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM43 are further de- 
scribed hereinbelow with reference to Table 1. 

[0965] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM43 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM43 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0966] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM43 gene, herein designated VGAM is in- 
hibition of expression of VGAM43 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM43 correlate with, and may be deduced from, the 
identity of the target genes which VGAM43 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 



[0967] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM.012242) is a VGAM43 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM43 RNA, herein designated VGAM RNA, 
also designated SEQ ID:378. 

[0968] a function of VGAM43 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM43 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 
other VGAM43 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KERA, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM43 RNA, herein designated VGAM RNA, 
also designated SEQ ID:378. 
[0969] Another function of VGAM43 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM43 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 3 9. Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM_002480) is another VGAM 4 3 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM43 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:378. 

[0970] Another function of VGAM43 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM43 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM_006272) is 
another VGAM43 host target gene. S100B BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM43 RNA, herein designated VGAM RNA, 



also designated SEQ ID:378. 

[0971] Another function of VGAM43 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM43 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM.031435) is another VGAM43 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM43 RNA, herein designated VGAM RNA, 
also designated SEQ ID:378. 

[0972] Another function of VGAM43 is therefore inhibition of DK- 



FZP564I0422 (Accession NM.031435). Accordingly, utili- 
ties of VGAM43 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564I0422. Echinoderm Microtubule Associated Pro- 
tein Like 4 (EML4, Accession NM_019063) is another 
VGAM43 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM43 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:378. 
[0973] Another function of VGAM43 is therefore inhibition of 

Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM43 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM_022483) is another VGAM43 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID: 1990, to the nucleotide sequence of VGAM43 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:378. 

[0974] Another function of VGAM43 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM43 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM43 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3 N untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM43 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:378. 

[0975] Another function of VGAM43 is therefore inhibition of 
KIAA1054 (Accession XM_043493). Accordingly, utilities 
of VGAM43 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM.012431) is another VGAM43 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM43 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:378. 

[0976] Another function of VGAM43 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM43 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM 4 3 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM43 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:378. 

[0977] Another function of VGAM43 is therefore inhibition of 

LOC130507 (Accession XM.059440). Accordingly, utilities 
of VGAM43 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM43 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5' un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM43 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:378. 

[0978] Another function of VGAM43 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM43 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 44 (VGAM44) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[0979] VGAM44 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM44 was detected is described 
hereinabove with reference to Figs. 1-8. 

[0980] VGAM44 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM44 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[0981] VGAM44 gene encodes a VGAM44 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM44 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM44 precursor RNA is designated SEQ 
ID:30, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:30 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[0982] VGAM44 precursor RNA folds onto itself, forming VGAM44 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0983] An enzyme complex designated DICER COMPLEX, N dices x 
the VGAM44 folded precursor RNA into VCAM44 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM44 RNA is designated SEQ ID:379, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[0984] VGAM44 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM44 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM44 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated S^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0985] VGAM44 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM44 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM44 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM44 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 



a VGAM44 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[0986] The complementary binding of VGAM44 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM44 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM44 host tar- 
get RNA into VGAM44 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[0987] | t j S appreciated that VGAM44 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM44 host target genes. The mRNA of 
each one of this plurality of VGAM44 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM44 RNA, herein designated VGAM 
RNA, and which when bound by VGAM44 RNA causes in- 
hibition of translation of respective one or more VGAM44 



host target proteins. 

[0988] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM44 gene, herein designated VGAM GENE, on one or 
more VGAM44 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[0989] it is yet further appreciated that a function of VGAM44 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM44 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM44 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM44 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[0990] Nucleotide sequences of the VCAM44 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM44 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM44 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM44 are further de- 
scribed hereinbelow with reference to Table 1. 

[0991] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM44 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM44 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[0992] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM44 gene, herein designated VGAM is in- 
hibition of expression of VGAM44 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM44 correlate with, and may be deduced from, the 



identity of the target genes which VGAM44 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[0993] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM.012242) is a VGAM44 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM44 RNA, herein designated VGAM RNA, 
also designated SEQ ID:379. 

[0994] A function of VGAM44 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 



other VGAM44 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM44 RNA, herein designated VGAM RNA, 
also designated SEQ ID:379. 
[0995] Another function of VGAM44 is therefore inhibition of 
Keratocan (KERA, Accession NM.007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM44 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 3 9. Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM_002480) is another VGAM44 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM44 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:379. 

[0996] Another function of VGAM44 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM44 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM_006272) is 
another VGAM44 host target gene. S100B BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM44 RNA, herein designated VGAM RNA, 
also designated SEQ ID:379. 
[0997] Another function of VGAM44 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM.006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM_031435) is another VGAM44 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 



sequence of VGAM44 RNA, herein designated VGAM RNA, 
also designated SEQ ID:379. 

[0998] Another function of VGAM44 is therefore inhibition of DK- 
FZP564I0422 (Accession NM.031435). Accordingly, utili- 
ties of VGAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564I0422. Echinoderm Microtubule Associated Pro- 
tein Like 4 (EML4, Accession NM_019063) is another 
VGAM44 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM44 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:379. 

[0999] Another function of VGAM44 is therefore inhibition of 

Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM_022483) is another VGAM44 host target 



gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID: 1990, to the nucleotide sequence of VGAM44 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:379. 

[1000] Another function of VGAM44 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM44 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM44 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:379. 



[1001] Another function of VGAM44 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM44 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM.012431) is another VGAM44 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 x untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM44 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:379. 

[1002] Another function of VGAM44 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM44 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM44 host target 



gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM44 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:379. 
[1003] Another function of VGAM44 is therefore inhibition of 

LOC130507 (Accession XM.059440). Accordingly, utilities 
of VGAM44 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM44 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM44 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:379. 



[1004] Another function of VGAM44 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM44 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 45 (VGAM45) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1005] VGAM45 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM45 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1006] VGAM45 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM45 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1007] VGAM45 gene encodes a VGAM45 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM45 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM45 precursor RNA is designated SEQ 
ID:31, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:31 is 
located at position 2576 relative to the genome of Vac- 
cinia Virus. 

[1008] VGAM45 precursor RNA folds onto itself, forming VGAM45 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1009] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM45 folded precursor RNA into VGAM45 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 



quence of VGAM45 RNA is designated SEQ ID:380, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1010] VGAM45 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM45 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM45 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

HO 11 ] VGAM45 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM45 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM45 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 



tion only, and is not meant to be limiting - VGAM45 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM45 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1012] The complementary binding of VGAM45 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM45 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM45 host tar- 
get RNA into VGAM45 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1013 ] It is appreciated that VGAM45 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM45 host target genes. The mRNA of 
each one of this plurality of VGAM45 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM45 RNA, herein designated VGAM 
RNA, and which when bound by VGAM45 RNA causes in- 
hibition of translation of respective one or more VGAM45 
host target proteins. 

t 1014 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM45 gene, herein designated VGAM GENE, on one or 
more VGAM45 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 1015 ] It is yet further appreciated that a function of VGAM45 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM45 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM45 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM45 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1016] Nucleotide sequences of the VGAM45 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM45 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM45 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM45 are further de- 
scribed hereinbelow with reference to Table 1. 

[1017] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM45 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM45 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1018] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM45 gene, herein designated VGAM is in- 



hibition of expression of VGAM45 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM45 correlate with, and may be deduced from, the 
identity of the target genes which VGAM45 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

t 1019 ] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM.012242) is a VGAM45 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM45 RNA, herein designated VGAM RNA, 
also designated SEQ ID:380. 

[1 020] a function of VGAM45 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM.012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM45 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 



conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 
other VGAM45 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM45 RNA, herein designated VGAM RNA, 
also designated SEQ ID:380. 
[1021] Another function of VGAM45 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM45 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 3 9. Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 



NM_002480) is another VGAM45 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM45 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:380. 

[1022] Another function of VGAM45 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM45 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM_006272) is 
another VGAM45 host target gene. S100B BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM45 RNA, herein designated VGAM RNA, 
also designated SEQ ID:380. 
[1023] Another function of VGAM45 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM45 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM.031435) is another VGAM45 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM45 RNA, herein designated VGAM RNA, 
also designated SEQ ID:380. 

HO 24 ] Another function of VGAM45 is therefore inhibition of DK- 
FZP564I0422 (Accession NM.031435). Accordingly, utili- 
ties of VGAM45 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564I0422. Echinoderm Microtubule Associated Pro- 
tein Like 4 (EML4, Accession NM.019063) is another 
VGAM45 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 N untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM45 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:380. 

[1025] Another function of VGAM45 is therefore inhibition of 

Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM45 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM45 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID: 1990, to the nucleotide sequence of VGAM45 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:380. 

[1026] Another function of VGAM45 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM45 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM45 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 



designated SEQ ID:2820, to the nucleotide sequence of 
VGAM45 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:380. 
[1027] Another function of VGAM45 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM45 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM.012431) is another VGAM45 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 N untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM45 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:380. 

[1028] Another function of VGAM45 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM45 include di- 



agnosis, prevention and treatment of diseases and clinical 
conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM45 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM45 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:380. 
[1029] Another function of VGAM45 is therefore inhibition of 

LOC130507 (Accession XM_059440). Accordingly, utilities 
of VGAM45 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM45 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM45 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:380. 

[1030] Another function of VGAM45 is therefore inhibition of 

LOC148145 (Accession XM.097410). Accordingly, utilities 
of VGAM45 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 46 (VGAM46) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1031] VGAM46 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM46 was detected is described 
hereinabove with reference to Figs. 1-8. 

no32] VGAM46 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM46 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1033] VGAM46 gene encodes a VGAM46 precursor RNA, herein 



designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM46 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM46 precursor RNA is designated SEQ 
ID:32, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:32 is 
located at position 4213 relative to the genome of Vac- 
cinia Virus. 

[1034] VGAM46 precursor RNA folds onto itself, forming VGAM46 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional " hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[1035] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM46 folded precursor RNA into VGAM46 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM46 RNA is designated SEQ ID:381, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1036] VGAM46 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM46 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM46 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[1037] VGAM46 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM46 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 



plementary binding is due to the fact that the nucleotide 
sequence of VGAM46 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM46 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM46 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[1038] The complementary binding of VGAM46 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM46 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM46 host tar- 
get RNA into VGAM46 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1039] it is appreciated that VGAM46 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM46 host target genes. The mRNA of 
each one of this plurality of VGAM46 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM46 RNA, herein designated VGAM 
RNA, and which when bound by VGAM46 RNA causes in- 
hibition of translation of respective one or more VGAM46 
host target proteins. 

[1040] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM46 gene, herein designated VGAM GENE, on one or 
more VGAM46 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 



believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
t 1041 ] It is yet further appreciated that a function of VGAM46 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM46 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM46 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM46 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1042] Nucleotide sequences of the VGAM46 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM46 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM46 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM46 are further de- 
scribed hereinbelow with reference to Table 1. 

[1043] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM46 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM46 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1044] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM46 gene, herein designated VGAM is in- 
hibition of expression of VGAM46 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM46 correlate with, and may be deduced from, the 
identity of the target genes which VGAM46 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1045] EFG1 (Accession XM_170611) is a VGAM46 host target 
gene. EFG1 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
EFG1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of EFG1 BINDING SITE, designated SEQ ID:3661, 
to the nucleotide sequence of VGAM46 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:381. 



[1046] a function of VGAM46 is therefore inhibition of EFG1 

(Accession XM_170611), a gene which promotes the gtp- 
dependent translocation of the nascent protein chain from 
the a-site to the p-site of the ribosome in the mitochon- 
dria. Accordingly, utilities of VGAM46 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with EFG1. The function of EFG1 has been 
established by previous studies. By EST database search- 
ing with rat Efg as probe, followed by PCR of a testis cDNA 
library, Gao et al. (2001) obtained cDNAs encoding mouse 
and human EFG1, which they called GFM. EFG1 encodes a 
deduced 751-amino acid protein that shares 84% and 89% 
sequence identity with rat Efg and mouse Gfm, respec- 
tively, and contains a conserved GTP-binding elongation 
factor signature and a GTP-binding domain composed of 
3 motifs. Northern blot analysis revealed wide expression 
of 3.8- and 3.4-kb transcripts, abundant in heart, skeletal 
muscle, and testis, as well as testis-specific expression of 
a 2.9-kb transcript. Independently, Hammarsund et al. 
(2001) identified and characterized mitochondrial elonga- 
tion factor-2 (EFG2; 606544) and used information con- 
tained in public databases to identify and clone the com- 
plete coding sequence of the human EFG1 gene on chro- 



mosome 3q25. 

[1047] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1048] GaoJ.; Yu, L; Zhang, P.; Jiang, J.; Chen, J.; Peng, J.; Wei, 
Y.; Zhao, S. : Cloning and characterization of human and 
mouse mitochondrial elongation factor G, GFM and Gfm, 
and mapping of GFM to human chromosome 
3q25.1-q26.2. Genomics 74: 109-114, 2001. ; and 

[1049] Hammarsund, M.; Wilson, W.; Corcoran, M.; Merup, M.; 
Einhorn, S.; Grander, D.; Sangfelt, O. : Identification and 
characterization of two novel human mitochondrial elon- 
gation factor gene. 

[1050] Further studies establishing the function and utilities of 
EFG1 are found in John Hopkins OMIM database record ID 
606639, and in sited publications numbered 1414 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Phytanoyl-CoA Hydrox- 
ylase (Refsum disease) (PHYH, Accession NM_006214) is 
another VGAM46 host target gene. PHYH BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PHYH, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PHYH BIND- 
ING SITE, designated SEQ ID:1281, to the nucleotide se- 
quence of VGAM46 RNA, herein designated VGAM RNA, 
also designated SEQ ID:381. 

[1051] Another function of VGAM46 is therefore inhibition of 

Phytanoyl-CoA Hydroxylase (Refsum disease) (PHYH, Ac- 
cession NM_006214). Accordingly, utilities of VGAM46 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PHYH. Solute Carrier 
Family 6 (neurotransmitter transporter, dopamine), Mem- 
ber 3 (SLC6A3, Accession NM_001044) is another 
VGAM46 host target gene. SLC6A3 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by SLC6A3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SLC6A3 BINDING 
SITE, designated SEQ ID:795, to the nucleotide sequence 
of VGAM46 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:381. 

[1052] Another function of VGAM46 is therefore inhibition of So- 
lute Carrier Family 6 (neurotransmitter transporter, 



dopamine), Member 3 (SLC6A3, Accession NM_001044), a 
gene which terminates the action of dopamine by its high 
affinity sodium-dependent reuptake into presynaptic ter- 
minals. Accordingly, utilities of VGAM46 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with SLC6A3. The function of SLC6A3 
has been established by previous studies. Giros et al. 
(1996) found that the disruption of the mouse dopamine 
transporter gene results in spontaneous hyperlocomotion 
despite major adaptive changes such as decreases in neu- 
rotransmitter and receptor levels. In homozygous mice, 
dopamine persisted at least 100 times longer in the ex- 
tracellular space, providing a biochemical explanation of 
the hyperdopaminergic phenotype and demonstrating the 
critical role of the transporter in regulating neurotrans- 
mission. The authors noted that the dopamine transporter 
is an obligatory target of cocaine and amphetamine, as 
demonstrated by the fact that these psychostimulants had 
no effect on locomotor activity or dopamine release and 
uptake in mice lacking the transporter. Giros et al. (1996) 
stated that the DAT knockout mice should be an excellent 
tool for the study and development of drugs used in the 
management of dopaminergic dysfunction. There are sim- 



ilarities between the hyperdopaminergic phenotype of the 
knockout mice and some of the positive symptoms of 
schizophrenic patients. Specific blockade of the dopamine 
transporter with high-affinity inhibitors may be beneficial 
in illnesses such as Parkinson disease, where the effective 
levels of dopamine are markedly reduced. 

[1053] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1054 ] Gainetdinov, R. R.; Wetsel, W. C; Jones, S. R.; Levin, E. D.; 
Jaber, M.; Caron, M. G. : Role of serotonin in the paradoxi- 
cal calming effect of psychostimulants on hyperactivity. 
Science 283: 397-401, 1999. ; and 

[1055] ciros, B.; Jaber, M.; Jones, S. R.; Wightman, R. M.; Caron, 
M. G. : Hyperlocomotion and indifference to cocaine and 
amphetamine in mice lacking the dopamine receptor. Na- 
ture 370: 606-612, 1. 

[1056] Further studies establishing the function and utilities of 
SLC6A3 are found in John Hopkins OMIM database record 
ID 126455, and in sited publications numbered 458-466, 
20 and 517-523 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. H2AV (Accession NM_138635) is another VGAM46 



host target gene. H2AV BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by H2AV, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of H2AV BINDING SITE, desig- 
nated SEQ ID:2447, to the nucleotide sequence of 
VGAM46 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:381. 
[1057] Another function of VGAM46 is therefore inhibition of 
H2AV (Accession NM.138635). Accordingly, utilities of 
VGAM46 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with H2AV. 
HMP19 (Accession XM.113455) is another VGAM46 host 
target gene. HMP19 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by HMP19, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of HMP19 BINDING SITE, designated 
SEQ ID:3408, to the nucleotide sequence of VGAM46 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:381. 



[1058] Another function of VGAM46 is therefore inhibition of 
HMP19 (Accession XM.113455). Accordingly, utilities of 
VGAM46 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HMP19. 
KIAA1726 (Accession XM_040860) is another VGAM46 
host target gene. KIAA1726 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1726, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1726 BINDING SITE, 
designated SEQ ID:2786, to the nucleotide sequence of 
VGAM46 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:381. 

[1059] Another function of VGAM46 is therefore inhibition of 
KIAA1726 (Accession XM_040860). Accordingly, utilities 
of VGAM46 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1726. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 47 (VGAM47) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[1060] VGAM47 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM47 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1061] VGAM47 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM47 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1062] VGAM47 gene encodes a VGAM47 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM47 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM47 precursor RNA is designated SEQ 
ID:33, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:33 is 
located at position 3249 relative to the genome of Vac- 
cinia Virus. 

[1063] VGAM47 precursor RNA folds onto itself, forming VGAM47 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[1064] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM47 folded precursor RNA into VGAM47 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM47 RNA is designated SEQ ID:382, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1065] VGAM47 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM47 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM47 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 



untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[1066] VGAM47 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM47 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM47 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM47 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM47 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 



[1067] The complementary binding of VGAM47 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM47 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM47 host tar- 
get RNA into VGAM47 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1068] it is appreciated that VGAM47 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM47 host target genes. The mRNA of 
each one of this plurality of VGAM47 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM47 RNA, herein designated VGAM 
RNA, and which when bound by VGAM47 RNA causes in- 
hibition of translation of respective one or more VGAM47 
host target proteins. 

[1069] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM47 gene, herein designated VGAM GENE, on one or 
more VGAM47 host target gene, herein designated VGAM 



HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[1070] it is yet further appreciated that a function of VGAM47 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM47 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM47 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM47 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1071] Nucleotide sequences of the VGAM47 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



x diced x VGAM47 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM47 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM47 are further de- 
scribed hereinbelow with reference to Table 1. 

[1072] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM47 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM47 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1073] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM47 gene, herein designated VGAM is in- 
hibition of expression of VGAM47 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM47 correlate with, and may be deduced from, the 
identity of the target genes which VGAM47 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1074] SRY (sex determining region Y)-box 11 (SOX11, Accession 
NM.003108) is a VGAM47 host target gene. SOX11 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by SOX11, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SOX11 BINDING SITE, designated SEQ ID:992, to the nu- 
cleotide sequence of VGAM47 RNA, herein designated 
VGAM RNA, also designated SEQ ID:382. 
[1075] a function of VGAM47 is therefore inhibition of SRY (sex 
determining region Y)-box 11 (SOX11, Accession 
NM_003108). Accordingly, utilities of VGAM47 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SOX11. CAP350 (Accession 
NM.014810) is another VGAM 4 7 host target gene. 
CAP350 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
CAP350, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CAP350 BINDING SITE, designated SEQ 
ID:1554, to the nucleotide sequence of VGAM47 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:382. 

[1076] Another function of VGAM47 is therefore inhibition of 



CAP350 (Accession NM_014810). Accordingly, utilities of 
VGAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAP350. 
DKFZP564A022 (Accession NM.030954) is another 
VGAM47 host target gene. DKFZP564A022 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DKFZP564A022, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP564A022 BINDING SITE, designated SEQ ID:2174, to 
the nucleotide sequence of VGAM47 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:382. 
[1077] Another function of VGAM47 is therefore inhibition of DK- 
FZP564A022 (Accession NM_030954). Accordingly, utili- 
ties of VGAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564A022. FLJ11730 (Accession NM.022756) is an- 
other VGAM47 host target gene. FLJ11730 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ 11730, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of FLJ11730 
BINDING SITE, designated SEQ ID:2005, to the nucleotide 
sequence of VGAM47 RNA, herein designated VGAM RNA, 
also designated SEQ ID:382. 

[1078] Another function of VGAM47 is therefore inhibition of 

FLJ11730 (Accession NM.022756). Accordingly, utilities of 
VGAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11730. 
FLJ20686 (Accession NM.017925) is another VGAM47 
host target gene. FLJ20686 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ20686, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20686 BINDING SITE, 
designated SEQ ID:1765, to the nucleotide sequence of 
VGAM47 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:382. 

[1079] Another function of VGAM47 is therefore inhibition of 

FLJ20686 (Accession NM.017925). Accordingly, utilities of 
VGAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20686. 
FRSB (Accession NM.005687) is another VGAM47 host 



target gene. FRSB BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FRSB, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FRSB BINDING SITE, designated SEQ ID:1236, 
to the nucleotide sequence of VGAM47 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:382. 

[1080] Another function of VGAM47 is therefore inhibition of 
FRSB (Accession NM.005687). Accordingly, utilities of 
VGAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FRSB. 
KIAA1600 (Accession XM.049351) is another VGAM47 
host target gene. KIAA1600 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1600, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1600 BINDING SITE, 
designated SEQ ID:2919, to the nucleotide sequence of 
VGAM47 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:382. 

[1081] Another function of VGAM47 is therefore inhibition of 



KIAA1600 (Accession XM_049351). Accordingly, utilities 
of VGAM47 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1600. LOC124801 (Accession XM.058850) is another 
VGAM47 host target gene. LOC124801 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by LOC124801, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC124801 BINDING SITE, designated SEQ ID:2996, to the 
nucleotide sequence of VGAM47 RNA, herein designated 
VGAM RNA, also designated SEQ ID:382. 
[1082] Another function of VGAM47 is therefore inhibition of 

LOC124801 (Accession XM_058850). Accordingly, utilities 
of VGAM47 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC124801. LOC221035 (Accession XM.167640) is an- 
other VGAM47 host target gene. LOC221035 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221035, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC221035 BINDING SITE, designated SEQ ID:3593, to 
the nucleotide sequence of VGAM47 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:382. 

[1083] Another function of VGAM47 is therefore inhibition of 

LOC221035 (Accession XM.167640). Accordingly, utilities 
of VGAM47 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221035. LOC51611 (Accession NM.015958) is an- 
other VGAM47 host target gene. LOC51611 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC51611, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC51611 BINDING SITE, designated SEQ ID:1653, to the 
nucleotide sequence of VGAM47 RNA, herein designated 
VGAM RNA, also designated SEQ ID:382. 

[1084] Another function of VGAM47 is therefore inhibition of 

LOC51611 (Accession NM_015958). Accordingly, utilities 
of VGAM47 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51611. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 48 (VGAM48) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1085] VGAM48 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM48 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1086] VGAM48 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM48 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1087] VGAM48 gene encodes a VGAM48 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM48 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM48 precursor RNA is designated SEQ 
ID:34, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:34 is 
located at position 3681 relative to the genome of Vac- 



cinia Virus. 

[1088] VGAM48 precursor RNA folds onto itself, forming VGAM48 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1089] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM48 folded precursor RNA into VGAM48 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM48 RNA is designated SEQ ID:383, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1090] VGAM48 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 



VGAM48 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM48 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[1091] VGAM48 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM48 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM48 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM48 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM48 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 



1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1092] The complementary binding of VGAM48 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM48 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM48 host tar- 
get RNA into VGAM48 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1093] it is appreciated that VGAM48 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM48 host target genes. The mRNA of 
each one of this plurality of VGAM48 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM48 RNA, herein designated VGAM 
RNA, and which when bound by VGAM48 RNA causes in- 
hibition of translation of respective one or more VGAM48 
host target proteins. 

[1094] it j S further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM48 gene, herein designated VGAM GENE, on one or 
more VGAM48 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[1095] | t j S yet further appreciated that a function of VGAM48 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM48 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM48 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM48 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[1096] Nucleotide sequences of the VGAM48 precursor RNA, 
herein designated VCAM PRECURSOR RNA, and of the 
x diced x VGAM48 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM48 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM48 are further de- 
scribed hereinbelow with reference to Table 1. 

[1097] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM48 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM48 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1098] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM48 gene, herein designated VGAM is in- 
hibition of expression of VGAM48 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM48 correlate with, and may be deduced from, the 
identity of the target genes which VGAM48 binds and in- 
hibits, and the function of these target genes, as elabo- 



rated hereinbelow. 

I 1 099] AXIN1 Up-regulated 1 (AXUD1, Accession NM.033027) is 
a VGAM48 host target gene. AXUD1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by AXUD1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of AXUD1 BINDING SITE, 
designated SEQ ID:2309, to the nucleotide sequence of 
VGAM48 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:383. 

[ 11 °0] A function of VGAM48 is therefore inhibition of AXIN1 Up- 
regulated 1 (AXUD1, Accession NM.033027). Accordingly, 
utilities of VGAM48 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with AXUD1. Bassoon (presynaptic cytomatrix protein) 
(BSN, Accession NM.003458) is another VGAM48 host tar- 
get gene. BSN BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
BSN, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of BSN BINDING SITE, designated SEQ ID: 1024, to 



the nucleotide sequence of VGAM48 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:383. 
[1101] Another function of VGAM48 is therefore inhibition of 

Bassoon (presynaptic cytomatrix protein) (BSN, Accession 
NM.003458), a gene which may be involved in cytomatrix 
organization at the site of neurotransmitter release. Ac- 
cordingly, utilities of VGAM48 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BSN. The function of BSN has been estab- 
lished by previous studies. Both the presynaptic terminal 
and the postsynaptic compartment of neuronal synapses 
comprise a highly specialized cytoskeleton underlying the 
synaptic membranes. The presynaptic nerve terminal is 
the principal site of regulated neurotransmitter release. 
The active zone is the region of the presynaptic plas- 
malemma over which synaptic vesicles dock, fuse, and re- 
lease neurotransmitter. Piccolo (PCLO; 604918), a 420-kD 
protein, is 1 component of the presynaptic cytomatrix. 
Tom Dieck et al. (1998) isolated a large (greater than 400 
kD) protein in mouse that is also found in the presynaptic 
compartments of rat brain synapses. They designated the 
protein Bassoon because it, along with Piccolo, is part of 
the ensemble of presynaptic proteins that are involved in 



orchestrating events at the nerve terminal. Bassoon is 
found in axon terminals of hippocampal neurons where it 
is highly concentrated in the vicinity of the active zone. 
Piccolo has a similar distribution and colocalizes with Bas- 
soon in cultured hippocampal cells. Tom Dieck et al. 
(1998) suggested that Bassoon may be involved in cy- 
tomatrix organization at the site of neurotransmitter re- 
lease Multiple system atrophy (MSA) is a sporadic pro- 
gressive neurodegenerative disease. By differential hy- 
bridization to high-density cDNA filters, Hashida et al. 
(1998) identified human frontal lobe cDNAs with altered 
expression patterns in MSA patients. One partial cDNA 
whose expression was elevated 2-fold in MSA cerebella 
encoded a protein that the authors designated ZNF231 
(zinc finger protein-231). By screening additional libraries 
with the partial cDNA, they assembled a full-length 
ZNF231 cDNA. The predicted 3,926-amino acid protein 
contains 2 glycine-proline dipeptide repeats, a pair of ho- 
mologous C8 double zinc finger motifs, a leucine zipper 
motif, an SH3 domain-binding motif, 2 nuclear targeting 
sequences, 2 glutamine-rich domains, and a histidine- 
rich domain. Northern blot analysis of rat tissues indi- 
cated that the ZNF231 gene was expressed as a 16-kb 



mRNA specifically in brain. By RT-PCR of human brain cell 
lines and tissue, Hashida et al. (1998) determined that 
ZNF231 was expressed in the cerebellum and in a neurob- 
lastoma cell line, but not in the white matter. Ishikawa et 
al. (1997) recovered a ZNF231 cDNA, designated 
KIAA0434, as 1 of 78 brain cDNAs that may encode large 
proteins. Gundelfinger (1999) stated that ZNF231 is the 
human homolog of Bassoon 

[1102] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1103 ] torn Dieck, S.; Sanmarti-Vila, L; Langnaese, K.; Richter, K.; 
Kindler, S.; Soyke, A.; Wex, H.; Smalla, K.-H.; Kampf, U.; 
Franzer, J.-T.; Stumm, M.; Garner, C. C; Gundelfinger, E. 
D. : Bassoon, a novel zinc-finger CAG/glutamine-repeat 
protein selectively localized at the active zone of presy- 
naptic nerve terminals. J. Cell Biol. 142: 499-509, 1998. ; 
and 

[1104] Hashida, H.; Goto, J.; Zhao, N.; Takahashi, N.; Hirai, M.; 

Kanazawa, I.; Sakaki, Y. : Cloning and mapping of ZNF231, 
a novel brain-specific gene encoding neuronal double 
zinc finger prot. 

[1105] Further studies establishing the function and utilities of 



BSN are found in John Hopkins OMIM database record ID 
604020, and in sited publications numbered 1737-1738, 
25 and 1748-1749 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Dihydropyrimidinase-like 2 (DPYSL2, Accession 
NM.001386) is another VGAM48 host target gene. DPYSL2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DPYSL2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of DPYSL2 BINDING SITE, designated SEQ ID:822, to the 
nucleotide sequence of VGAM48 RNA, herein designated 
VGAM RNA, also designated SEQ ID:383. 
[1 106] Another function of VGAM48 is therefore inhibition of Di- 
hydropyrimidinase-like 2 (DPYSL2, Accession 
NM_001386), a gene which is a member of the dihydropy- 
rimidinase family. Accordingly, utilities of VGAM48 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DPYSL2. The function 
of DPYSL2 has been established by previous studies. 
Hamajima et al. (1996) isolated a human cDNA encoding 
dihydropyrimidinase-like 2 (OMIM Ref. No. DPYSL2), called 



DRP2 by them, from a fetal brain cDNA library (see OMIM 
Ref. No. 222748). The DPYSL2 protein has 572 amino 
acids. Northern blot analysis detected a 4.9-kb DPYSL2 
transcript in all tissues examined except liver. Hamajima 
et al. (1996) noted that 3 ESTs mapped to 8p21 by 
Koyama et al. (1995) correspond to a portion of the cod- 
ing region of DPYSL2. 

t 1107 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1108] Hamajima, N.; Matsuda, K.; Sakata, S.; Tamaki, N.; Sasaki, 
M.; Nonaka, M. : A novel gene family defined by human 
dihydropyrimidinase and three related proteins with dif- 
ferential tissue distribution. Gene 180: 157-163, 1996. ; 
and 

t 1109 ] Koyama, K.; Sudo, K.; Nakamura, Y. : Isolation of 115 hu- 
man chromosome 8-specific expressed-sequence tags by 
exon amplification. Genomics 26: 245-253, 1995. 

[1110] Further studies establishing the function and utilities of 
DPYSL2 are found in John Hopkins OMIM database record 
ID 602463, and in sited publications numbered 75 and 
1441 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Epithelial V-like 



Antigen 1 (EVA1, Accession NM_005797) is another 
VGAM48 host target gene. EVA1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EVA1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EVA1 BINDING SITE, 
designated SEQ ID: 1250, to the nucleotide sequence of 
VGAM48 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:383. 
t 1 1 1 1 ] Another function of VGAM48 is therefore inhibition of Ep- 
ithelial V-like Antigen 1 (EVA1, Accession NM.005797). 
Accordingly, utilities of VGAM48 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with EVA1. Parathymosin (PTMS, Accession 
NM_002824) is another VGAM48 host target gene. PTMS 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PTMS, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PTMS BINDING SITE, designated SEQ ID:959, to the nu- 
cleotide sequence of VGAM48 RNA, herein designated 



VGAM RNA, also designated SEQ ID:383. 
t 1112 ] Another function of VGAM48 is therefore inhibition of 
Parathymosin (PTMS, Accession NM_002824), a gene 
which is involved in the regulation of cellular immunity. 
Accordingly, utilities of VGAM48 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PTMS. The function of PTMS has been es- 
tablished by previous studies. Parathymosin is a polypep- 
tide similar in size and amino acid composition to prothy- 
mosin-alpha (OMIM Ref. No. 188390). It has a high con- 
tent of dicarboxylic amino acids and a complete absence 
of aromatic and sulfur-containing amino acids. It has 101 
amino acid residues as compared to 111 for prothymosin. 
Clinton et al. (1989) reported the isolation of a cDNA 
clone for human kidney parathymosin containing the 
complete coding region and extending into the 5-prime 
and 3-prime flanking sequences. The open reading frame 
contains 306 nucleotides, including the codon for the ini- 
tiator methionine. Analysis of the 5-prime flanking se- 
quence excluded the presence of a hydrophobic signal 
peptide in the translated sequence. This permitted the 
conclusion that parathymosin, like prothymosin-alpha, is 
synthesized without formation of a larger precursor 



polypeptide. Parathymosin and prothymosin show a recip- 
rocal relationship: the highest levels of parathymosin and 
its mRNA are present in liver, kidney, and brain (with low- 
est levels in thymus and spleen), whereas prothymosin-al- 
pha and its mRNA are present in highest concentrations in 
thymus and spleen (with lower levels in kidney, brain, and 
liver). By in situ hybridization of rat parathymosin cDNA to 
human metaphase chromosomes, Szabo et al. (1989) lo- 
calized the gene for human parathymosin to 17ql2-q22. 

t 1113 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1114 ] Clinton, M.; Frangou-Lazaridis, M.; Panneerselvam, C; 
Horecker, B. L. : The sequence of human parathymosin 
deduced from a cloned human kidney cDNA. Biochem. 
Biophys. Res. Commun. 158: 855-862, 1989. ; and 

t 1115 ] Szabo, P.; Clinton, M.; Macera, M.; Horecker, B. L. : Local- 
ization of the gene coding for parathymosin to chromo- 
some 17 in humans. Cytogenet. Cell Genet. 50: 91-92, 
1989. 

[1116] Further studies establishing the function and utilities of 
PTMS are found in John Hopkins OMIM database record ID 
168440, and in sited publications numbered 572-573 



listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Selectin E 
(endothelial adhesion molecule 1) (SELE, Accession 
NM_000450) is another VCAM48 host target gene. SELE 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by SELE, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SELE BINDING SITE, designated SEQ ID:748, to the nu- 
cleotide sequence of VGAM48 RNA, herein designated 
VGAM RNA, also designated SEQ ID:383. 
t 1 1 1 7 ] Another function of VGAM48 is therefore inhibition of Se- 
lectin E (endothelial adhesion molecule 1) (SELE, Accession 
NM_000450), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM48 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM 15. Solute 
Carrier Family 7 (cationic amino acid transporter, y+ sys- 



tern), Member 6 (SLC7A6, Accession NM_003983) is an- 
other VGAM48 host target gene. SLC7A6 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SLC7A6, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC7A6 
BINDING SITE, designated SEQ ID: 1076, to the nucleotide 
sequence of VGAM48 RNA, herein designated VGAM RNA, 
also designated SEQ ID:383. 
[1118] Another function of VGAM48 is therefore inhibition of So- 
lute Carrier Family 7 (cationic amino acid transporter, y+ 
system), Member 6 (SLC7A6, Accession NM.003983), a 
gene which is involved in mediating amino acid transport. 
Accordingly, utilities of VGAM48 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SLC7A6. The function of SLC7A6 has been 
established by previous studies. Using RT-PCR with de- 
generate primers to screen for amino acid transporters in 
opossum kidney, followed by searching EST databases, 
Torrents et al. (1998) obtained a cDNA encoding SLC7A6, 
which they called y(+)LAT2. SLC7A6 is identical to the 
KIAA0245 gene reported by Nagase et al. (1996). Se- 



quence analysis predicted that SLC7A6 is a 515-amino 
acid, typical organic solute transporter protein with 12 
transmembrane domains, 3 potential phosphorylation 
sites, and N- and C-terminal cytoplasmic segments. 
SLC7A6 shares 75% amino acid identity with the opossum 
sequence and y(+)LATl (SLC7A7; 603593). By RT-PCR 
analysis, Nagase et al. (1996) detected SLC7A6 expression 
in all tissues tested except liver; expression was weak in 
pancreas and highest in thymus. 

t 1119 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1120] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 
Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 
mura, N. : Prediction of the coding sequences of unidenti- 
fied human genes. VI. The coding sequences of 80 new 
genes (KIAA0201-KIAA0280) deduced by analysis of cDNA 
clones from cell line KG-1 and brain. DNA Res. 3: 
321-329, 1996. ; and 

t 1121 ] Torrents, D.; Estevez, R.; Pineda, M.; Fernandez, E.; 

Lloberas, J.; Shi, Y.-B.; Zorzano, A.; Palacin, M. : Identifi- 
cation and characterization of a membrane protein (y(+)L 
amino acid tr. 



[1122] Further studies establishing the function and utilities of 
SLC7A6 are found in John Hopkins OMIM database record 
ID 605641, and in sited publications numbered 2121 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.Transforming 
Growth Factor, Beta Receptor II (70/80kDa) (TGFBR2, Ac- 
cession NM.003242) is another VGAM48 host target gene. 
TGFBR2 BINDING SITE is HOST TARGET binding site found 
in the 5 X untranslated region of mRNA encoded by 
TGFBR2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TGFBR2 BINDING SITE, designated SEQ 
ID: 1003, to the nucleotide sequence of VGAM48 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:383. 

[1123] Another function of VGAM48 is therefore inhibition of 

Transforming Growth Factor, Beta Receptor II (70/80kDa) 
(TGFBR2, Accession NM_003242). Accordingly, utilities of 
VGAM48 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TGFBR2. 
DKFZP586N0721 (Accession NM_015400) is another 
VGAM48 host target gene. DKFZP586N0721 BINDING SITE 



is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by DKFZP586N0721, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
DKFZP586N0721 BINDING SITE, designated SEQ ID:1627, 
to the nucleotide sequence of VGAM48 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:383. 
t 1 124 ] Another function of VGAM48 is therefore inhibition of DK- 
FZP586N0721 (Accession NM.015400). Accordingly, utili- 
ties of VGAM48 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP586N0721. DKFZp761J139 (Accession NM.032280) 
is another VGAM 4 8 host target gene. DKFZp761J139 
BINDING SITE is HOST TARGET binding site found in the 
5^ untranslated region of mRNA encoded by DK- 
FZp761J139, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761J139 BINDING SITE, des- 
ignated SEQ ID:2242, to the nucleotide sequence of 
VGAM48 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:383. 



t 1 125 ] Another function of VGAM48 is therefore inhibition of DK- 
FZp761J139 (Accession NM_032280). Accordingly, utilities 
of VGAM48 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with DK- 
FZp761J139. FLJ10468 (Accession NM_018101) is another 
VGAM48 host target gene. FLJ10468 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by FLJ 10468, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of FLJ10468 BINDING 
SITE, designated SEQ ID: 1779, to the nucleotide sequence 
of VGAM48 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:383. 

[1126] Another function of VGAM48 is therefore inhibition of 

FLJ10468 (Accession NM_018101). Accordingly, utilities of 
VGAM48 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10468. 
FLJ20485 (Accession NM_019042) is another VGAM48 
host target gene. FLJ20485 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ20485, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20485 BINDING SITE, 
designated SEQ ID: 1874, to the nucleotide sequence of 
VGAM48 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:383. 

t 1127 ] Another function of VGAM48 is therefore inhibition of 

FLJ20485 (Accession NM_019042). Accordingly, utilities of 
VGAM48 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20485. 
H2B Histone Family, Member Q (H2BFQ, Accession 
XM_001940) is another VGAM48 host target gene. H2BFQ 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by H2BFQ, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of H2BFQ BINDING SITE, designated SEQ ID:2523, to the 
nucleotide sequence of VGAM48 RNA, herein designated 
VGAM RNA, also designated SEQ ID:383. 

t 1 128 ] Another function of VGAM48 is therefore inhibition of H2B 
Histone Family, Member Q (H2BFQ, Accession 
XM_001940). Accordingly, utilities of VGAM48 include di- 
agnosis, prevention and treatment of diseases and clinical 



conditions associated with H2BFQ. KIAA0077 (Accession 
XM.040158) is another VGAM48 host target gene. 
KIAA0077 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
KIAA0077, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of KIAA0077 BINDING SITE, designated SEQ 
ID:2774, to the nucleotide sequence of VGAM48 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:383. 

[1129] Another function of VGAM48 is therefore inhibition of 
KIAA0077 (Accession XM_040158). Accordingly, utilities 
of VGAM48 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0077. KIAA0295 (Accession XM_042833) is another 
VGAM48 host target gene. KIAA0295 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0295, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0295 BINDING SITE, designated SEQ ID:2807, to the 



nucleotide sequence of VGAM48 RNA, herein designated 
VGAM RNA, also designated SEQ ID:383. 

[1130] Another function of VGAM48 is therefore inhibition of 
KIAA0295 (Accession XM.042833). Accordingly, utilities 
of VGAM48 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0295. KIAA0828 (Accession XM.088105) is another 
VGAM48 host target gene. KIAA0828 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0828, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0828 BINDING SITE, designated SEQ ID:3195, to the 
nucleotide sequence of VGAM48 RNA, herein designated 
VGAM RNA, also designated SEQ ID:383. 

[1131] Another function of VGAM48 is therefore inhibition of 
KIAA0828 (Accession XM.088105). Accordingly, utilities 
of VGAM48 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0828. KIAA1203 (Accession XM_049683) is another 
VGAM48 host target gene. KIAA1203 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by KIAA1203, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1203 BINDING SITE, designated SEQ ID:2921, to the 
nucleotide sequence of VGAM48 RNA, herein designated 
VGAM RNA, also designated SEQ ID:383. 
[1132] Another function of VGAM48 is therefore inhibition of 
KIAA1203 (Accession XM.049683). Accordingly, utilities 
of VGAM48 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1203. Oxysterol Binding Protein-like 8 (OSBPL8, Ac- 
cession NM_020841) is another VGAM48 host target gene. 
OSBPL8 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by OS- 
BPL8, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of OSBPL8 BINDING SITE, designated SEQ 
ID: 1928, to the nucleotide sequence of VGAM48 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:383. 

[1133] Another function of VGAM48 is therefore inhibition of 



Oxysterol Binding Protein-like 8 (OSBPL8, Accession 
NM_020841). Accordingly, utilities of VGAM48 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with OSBPL8. 
p21(CDKNlA)-activated Kinase 6 (PAK6, Accession 
NM_020168) is another VGAM48 host target gene. PAK6 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PAK6, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PAK6 BINDING SITE, designated SEQ ID: 1897, to the nu- 
cleotide sequence of VGAM48 RNA, herein designated 
VGAM RNA, also designated SEQ ID:383. 
[1134] Another function of VGAM48 is therefore inhibition of 
p21(CDKNlA)-activated Kinase 6 (PAK6, Accession 
NM.020168). Accordingly, utilities of VGAM48 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PAK6. Polymerase (RNA) III 
(DNA directed) Polypeptide F, 39 KDa (POLR3F, Accession 
XM_009639) is another VGAM48 host target gene. POLR3F 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by POLR3F, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of POLR3F BINDING SITE, designated SEQ ID:2547, to the 
nucleotide sequence of VGAM48 RNA, herein designated 
VGAM RNA, also designated SEQ ID:383. 

[1135] Another function of VGAM48 is therefore inhibition of 

Polymerase (RNA) III (DNA directed) Polypeptide F, 39 KDa 
(POLR3F, Accession XM_009639). Accordingly, utilities of 
VGAM48 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with POLR3F. 
Ring Finger Protein 11 (RNF11, Accession NM.014372) is 
another VGAM48 host target gene. RNF11 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by RNF11, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RNF11 BIND- 
ING SITE, designated SEQ ID:1495, to the nucleotide se- 
quence of VGAM48 RNA, herein designated VGAM RNA, 
also designated SEQ ID:383. 

[1136] Another function of VGAM48 is therefore inhibition of 
Ring Finger Protein 11 (RNF11, Accession NM.014372). 



Accordingly, utilities of VGAM48 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RNF11. Solute Carrier Family 16 
(monocarboxylic acid transporters), Member 6 (SLC16A6, 
Accession NM.004694) is another VGAM48 host target 
gene. SLC16A6 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SLC16A6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC16A6 BINDING SITE, designated SEQ 
ID:1143, to the nucleotide sequence of VGAM48 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:383. 

[1 137] Another function of VGAM48 is therefore inhibition of So- 
lute Carrier Family 16 (monocarboxylic acid transporters), 
Member 6 (SLC16A6, Accession NM_004694). Accordingly, 
utilities of VGAM48 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC16A6. LOC144321 (Accession XM_096578) is an- 
other VGAM48 host target gene. LOC144321 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144321, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144321 BINDING SITE, designated SEQ ID:3267, to 
the nucleotide sequence of VGAM48 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:383. 

[1138] Another function of VGAM48 is therefore inhibition of 

LOC144321 (Accession XM.096578). Accordingly, utilities 
of VGAM48 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144321. LOC150951 (Accession XM.097975) is an- 
other VGAM48 host target gene. LOC150951 BINDING 
SITE is HOST TARGET binding site found in the 5' un- 
translated region of mRNA encoded by LOC150951, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150951 BINDING SITE, designated SEQ ID:3336, to 
the nucleotide sequence of VGAM48 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:383. 

[1139] Another function of VGAM48 is therefore inhibition of 

LOC150951 (Accession XNL097975). Accordingly, utilities 
of VGAM48 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC150951. LOC199920 (Accession XM.114056) is an- 
other VGAM48 host target gene. LOC199920 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC199920, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199920 BINDING SITE, designated SEQ ID:3435, to 
the nucleotide sequence of VGAM48 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:383. 
[1140] Another function of VGAM48 is therefore inhibition of 

LOC199920 (Accession XM.114056). Accordingly, utilities 
of VGAM48 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC199920. LOC256435 (Accession XM.170925) is an- 
other VGAM48 host target gene. LOC256435 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC256435, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256435 BINDING SITE, designated SEQ ID:3675, to 



the nucleotide sequence of VGAM48 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:383. 

[1141] Another function of VGAM48 is therefore inhibition of 

LOC256435 (Accession XM.170925). Accordingly, utilities 
of VGAM48 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256435. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 49 (VGAM49) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1142] VGAM49 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM49 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 1 14 3] VGAM49 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM49 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1 144] VGAM49 gene encodes a VGAM49 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 



miRNA genes, and unlike most ordinary genes, VGAM49 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM49 precursor RNA is designated SEQ 
ID:35, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:35 is 
located at position 3573 relative to the genome of Vac- 
cinia Virus. 

t 1 14 5] VGAM49 precursor RNA folds onto itself, forming VGAM49 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

t 1146 ] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM49 folded precursor RNA into VGAM49 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 81%) nucleotide se- 
quence of VGAM49 RNA is designated SEQ ID:384, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[11 47 ] VGAM49 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM49 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM49 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5'UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[1148] VGAM49 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM49 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM49 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 



respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM49 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM49 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1149] The complementary binding of VGAM49 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM49 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM49 host tar- 
get RNA into VGAM49 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 115 °] It is appreciated that VGAM49 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM49 host target genes. The mRNA of 
each one of this plurality of VGAM49 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM49 RNA, herein designated VGAM 
RNA, and which when bound by VGAM49 RNA causes in- 
hibition of translation of respective one or more VGAM49 
host target proteins. 

t 1151 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM49 gene, herein designated VGAM GENE, on one or 
more VGAM49 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world x , Science 294,779 (2001)). 

t 1 152 ] It is yet further appreciated that a function of VGAM49 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM49 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM49 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM49 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1 153] Nucleotide sequences of the VGAM49 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM49 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM49 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM49 are further de- 
scribed hereinbelow with reference to Table 1. 

[1154] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM49 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM49 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[1155] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM49 gene, herein designated VGAM is in- 
hibition of expression of VGAM49 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM49 correlate with, and may be deduced from, the 
identity of the target genes which VGAM49 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1156] a Disintegrin-like and Metalloprotease (reprolysin type) 
with Thrombospondin Type 1 Motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NM.007038) is a VGAM49 host tar- 
get gene. ADAMTS5 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 N untranslated region of mRNA en- 
coded by ADAMTS5, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ADAMTS5 BINDING SITE, 
designated SEQ ID: 1352, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1157] A function of VGAM49 is therefore inhibition of A Disinte- 
grin-like and Metalloprotease (reprolysin type) with 
Thrombospondin Type 1 Motif, 5 (aggrecanase-2) 



(ADAMTS5, Accession NM_007038), a gene which cleaves 
aggrecan, a cartilage proteoglycan, and may be involved 
in its turnover. Accordingly, utilities of VGAM49 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ADAMTS5. The function of 
ADAMTS5 has been established by previous studies. Pro- 
teolysis of the extracellular matrix plays a critical role in 
establishing tissue architecture during development and 
in tissue degradation in diseases such as cancer, arthritis, 
Alzheimer disease, and a variety of inflammatory condi- 
tions. The proteolytic enzymes responsible include mem- 
bers of diverse protease families and they may work in 
concert or in cascades to degrade or process molecules. 
Two groups of zinc metalloproteinases in particular, 
ADAMs and MMPs (e.g., 600754), appear broadly relevant 
to extracellular proteolysis. Most ADAM family members 
are quite similar in domain organization, bearing, from 
amino to carboxyl termini, a signal peptide, a proregion, a 
zinc metalloprotease catalytic domain with the typical re- 
prolysin signature motif, a disintegrin domain, a cysteine- 
rich domain, an EGF-like domain, and, in many cases, a 
membrane-spanning region and a cytoplasmic domain 
with signaling potential. Members of the ADAMTS family 



differ substantially from the prototypic ADAM structure in 
that they lack the EGF-like domain, do not have a canoni- 
cal disintegrin sequence, and possess modules with simi- 
lar thrombospondin type 1 repeats. By searching an EST 
database using the protein sequences of human ADAMTS1 
to ADAMTS4 and a C. elegans ADAMTS as queries, 
Hurskainen et al. (1999) identified ADAMTS 5, ADAMTS6 
(OMIM Ref. No. 605008), and ADAMTS7 (OMIM Ref. No. 
605009). They determined a partial human ADAMTS 5 
cDNA sequence that lacked 5-prime coding sequence. The 
predicted partial ADAMTS 5 protein has the domain struc- 
ture characteristic of ADAMTSs, beginning with a partial 
metalloproteinase domain. Northern blot analysis of sev- 
eral human tissues detected an approximately 10-kb 
ADAMTS 5 transcript that was expressed at a low level in 
placenta and at barely detectable levels in a number of 
other tissues. Northern blot analysis showed that mouse 
Adamts5 was specifically expressed in a 7-day mouse 
embryo, and at low or undetectable levels thereafter. In 
situ hybridization of an 8.5-day mouse embryo showed 
uniform Adamts5 expression throughout the embryo. In 
addition, Adamts5 expression was found in trophoblastic 
cells lining the uterine cavity, in the developing placenta, 



and in the decidual reaction within the uterus. In a 
10.5-day mouse embryo, Adamts5 expression was 
widespread, but at a lower level than in the 8.5-day em- 
bryo. Expression was found in mesenchyme and somites, 
as well as in the neural tube and developing hindgut. Ab- 
baszade et al. (1999) demonstrated that recombinant 
ADAMTS5 expressed in insect cells cleaves aggrecan at 
the glu373-ala374 site, with the cleavage pattern and in- 
hibitor profile indistinguishable from that observed with 
native aggrecanase. Northern blot analysis of several hu- 
man tissues showed highest ADAMTS5 expression in pla- 
centa, with much lower expression in heart and brain. Ma- 
jor transcripts of 12.4, 10.7, 8.6, and 6.6 kb were de- 
tected. Real time PCR of a number of normal human tis- 
sues detected ADAMTS5 expression in placenta, cervix, 
uterus, bladder, and esophagus. Expression was also 
found in rib cartilage, chondroblastoma, and fibrous tis- 
sue and joint capsule samples from an arthritic patient. 

[1158] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1159 ] Abbaszade, I.; Liu, R.-Q.; Yang, F.; Rosenfeld, S. A.; Ross, 
O. H.; Link, J. R.; Ellis, D. M.; Tortorella, M. D.; Pratta, M. 



A.; Hollis, J. M.; Wynn, R.; Duke, J. L; and 15 others : 
Cloning and characterization of ADAMTS11, an aggre- 
canase from the ADAMTS family. J. Biol. Chem. 274: 
23443-23450, 1999. ; and 

[1160] Hurskainen, T. L; Hirohata, S.; Seldin, M. F.; Apte, S. S. : 
ADAM-TS5, ADAM-TS6, and ADAM-TS7, novel members 
of a new family of zinc metalloproteases: general features 
and genomic dis. 

[1161] Further studies establishing the function and utilities of 
ADAMTS 5 are found in John Hopkins OMIM database 
record ID 605007, and in sited publications numbered 67 
and 1735 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence.Adenosine Deaminase, TRNA-specific 1 (ADAT1, Ac- 
cession NM_012091) is another VCAM49 host target gene. 
ADAT1 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
ADAT1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ADAT1 BINDING SITE, designated SEQ 
ID: 1404, to the nucleotide sequence of VGAM49 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:384. 

[1162] Another function of VGAM49 is therefore inhibition of 
Adenosine Deaminase, TRNA-specific 1 (ADAT1, Acces- 
sion NM_012091), a gene which TRNA-specific adenosine 
deaminase; deaminates A(37) in the anticodon loop of 
tRNA(Ala). Accordingly, utilities of VGAM49 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with ADAT1. The function of ADAT1 
has been established by previous studies. The mammalian 
RNA-specific adenosine deaminases (ADARs; OMIM Ref. 
No. 601059) constitute a family of sequence-related pro- 
teins involved in pre-mRNA editing of nuclear transcripts 
through site-specific adenosine modification. Maas et al. 
(1999) identified and characterized a human ADAR-re- 
lated protein that specifically deaminates adenosine-37 to 
inosine in eukaryotic tRNA(ala). They designated this pre- 
dicted 502-amino acid protein 'adenosine deaminase act- 
ing on tRNA,' or ADAT1, and concluded that it probably 
represents the human counterpart of the yeast protein 
Tadlp. Southern blot analysis revealed that the ADAT1 
enzyme is represented by a single gene. Northern blot 
analysis detected ADAT1 transcripts of approximately 5 
and 6.5 kb in all human tissues, with highest expression 



levels in heart, brain, and pancreas. By radiation hybrid 
panel analysis, Maas et al. (2001) mapped the ADAT1 
gene and the gene encoding lysyl tRNA synthetase (KARS; 
601421) to 16q22.2-q22.3, with the gene for alanyl tRNA 
synthetase (AARS; 601065) positioned centromeric to the 
KARS and ADAT1 genes. They speculated that the cluster- 
ing of 3 tRNA-specific genes, of which 2 are specific for 
tRNA(Ala), may indicate their evolutionary relatedness or 
common factors involved in regulating their expression. 

[1163] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1164] Maas, S.; Gerber, A. P.; Rich, A. : Identification and charac- 
terization of a human tRNA-specific adenosine deaminase 
related to the ADAR family of pre-mRNA editing enzymes. 
Proc. Nat. Acad. Sci. 96: 8895-8900, 1999. ; and 

[1165] Maas, S.; Kim, Y.-C; Rich, A. : Genomic clustering of 

tRNA-specific adenosine deaminase ADAT1 and two tRNA 
synthetases. Mammalian Genome 12: 387-393, 2001. 

[1166] Further studies establishing the function and utilities of 
ADAT1 are found in John Hopkins OMIM database record 
ID 604230, and in sited publications numbered 118 and 
1787 listed in the bibliography section hereinbelow, which 



are also hereby incorporated by reference.Adenylate Cy- 
clase 2 (brain) (ADCY2 , Accession XM.036383) is another 
VGAM49 host target gene. ADCY2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ADCY2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ADCY2 BINDING SITE, 
designated SEQ ID:2711, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 
[1167] Another function of VGAM49 is therefore inhibition of 
Adenylate Cyclase 2 (brain) (ADCY2, Accession 
XM_036383), a gene which Adenylate cyclase (type 2), an 
ATP-pyrophosphate lyase; converts ATP to cAMP. Accord- 
ingly, utilities of VGAM49 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ADCY2. The function of ADCY2 has been estab- 
lished by previous studies. Stengel et al. (1992) identified 
a brain cDNA corresponding to a gene that encodes a hu- 
man brain adenylyl cyclase, which they symbolized 
HBAC2. The amino acid sequence of ADCY2 displayed sig- 
nificant homology with ADCY8 (OMIM Ref. No. 103070) in 



the highly conserved adenylyl cyclase domain (250 amino 
acids) found in the 3-prime cytoplasmic portion of all 
mammalian adenylyl cyclases. However, outside this do- 
main, the homology was extremely low. By in situ hy- 
bridization to metaphase chromosomal spreads using a 
human brain cDNA probe, they demonstrated that the 
ADCY2 gene maps to 5pl5.3. There was no cross-re- 
activity with the site on 8q24.2 where ADCY8 was found 
to map. Using Southern blot analysis of somatic cell hy- 
brid DNAs, Gaudin et al. (1994) likewise mapped type II 
adenylyl cyclase to chromosome 5. Furthermore, they de- 
termined the chromosomal location of 4 other isoforms: 
type III on chromosome 2, type IV on chromosome 14, 
type V on chromosome 3, and type VI on chromosome 12. 
By fluorescence in situ hybridization, Edelhoff et al. (1995) 
mapped the mouse homolog to chromosome 13 in the CI 
region. Wong et al. (2000) identified the presence of 
adenylyl cyclases 2, 3 (OMIM Ref. No. 600291), and 4 
(OMIM Ref. No. 600292) in olfactory cilia. 

[1168] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 11 69] Edelhoff, S.; Villacres, E. C; Storm, D. R.; Disteche, C. M. : 



Mapping of adenylyl cyclase genes type I, II, III, IV, V, and 
VI in mouse. Mammalian Genome 6: 111-113, 1995. ; and 
[ 117 °] Wong, S. T.; Trinh, K.; Hacker, B.; Chan, G. C. K.; Lowe, G.; 
Gaggar, A.; Xia, Z.; Gold, G. H.; Storm, D. R. : Disruption of 
the type III adenylyl cyclase gene leads to peripheral and 
be. 

t 1171 ] Further studies establishing the function and utilities of 
ADCY2 are found in John Hopkins OMIM database record 
ID 103071, and in sited publications numbered 85-86, 8 
and 87 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.Aryl Hy- 
drocarbon Receptor (AHR, Accession NM_001621) is an- 
other VGAM49 host target gene. AHR BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by AHR, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of AHR BINDING 
SITE, designated SEQ ID:840, to the nucleotide sequence 
of VGAM49 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:384. 

t 1172 ] Another function of VGAM49 is therefore inhibition of Aryl 
Hydrocarbon Receptor (AHR, Accession NM_001621), a 



gene which plays a role in modulating carcinogenesis 
through the induction of xenobiotic-metabolizing en- 
zymes. Accordingly, utilities of VGAM49 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with AHR. The function of AHR has 
been established by previous studies. Halogenated aro- 
matic hydrocarbons, represented by 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), are envi- 
ronmental pollutants that are produced by minor side- 
reactions in chemical manufacturing processes and by 
combustion of waste materials. These chemicals cause 
potent and pleiotropic toxicity, including teratogenesis, 
immune suppression, epithelial disorders, and tumor pro- 
duction in experimental animals. At the molecular level, 
aldehyde dehydrogenase, quinone reductase, and various 
drug-metabolizing enzymes are induced by the chemicals 
in some cultured cells and some tissues of experimental 
animals. All these biologic effects are thought to be medi- 
ated by an intracellular aryi hydrocarbon receptor (AHR). 
By fluorescence in situ hybridization and by DNA blot hy- 
bridization using human/mouse or human/Chinese ham- 
ster hybrid cell DNAs, Ema et al. (1994) assigned the AHR 
gene to 7p21. By use of PCR analysis of somatic cell hy- 



brids and fluorescence in situ hybridization of metaphase 
cells, Le Beau et al. (1994) localized the AHR gene to 
7p21-pl5. Micka et al. (1997) localized the AHR gene to 
7pl5 using fluorescence in situ hybridization. Performing 
linkage analysis in a 3-generation family, they showed 
with good probability that the high CYP1A1 (OMIM Ref. 
No. 108330) inducibility phenotype segregates with the 
7pl5 region. Animal model experiments lend further sup- 
port to the function of AHR. To determine whether the aryl 
hydrocarbon receptor plays a role in modulating carcino- 
genesis through the induction of xenobiotic-metabolizing 
enzymes, Shimizu et al. (2000) studied Ahr-deficient mice 
exposed to benzo(a)pyrene, a widely distributed environ- 
mental carcinogen. 

t 1173 ] It is appreciated that the abovementioned animal model 
for AHR is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

t 1174 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1175] Ema, M.; Matsushita, N.; Sogawa, K.; Ariyama, T.; Inazawa, 
J.; Nemoto, T.; Ota, M.; Oshimura, M.; Fujii-Kuriyama, Y. : 



Human aryl hydrocarbon receptor: functional expression 
and chromosomal assignment to 7p21.J. Biochem. 116: 
845-851, 1994. ; and 
t 1176 ] Shimizu, Y.; Nakatsuru, Y.; Ichinose, M.; Takahashi, Y.; 
Kume, H.; Mimura, J.; Fujii-Kuriyama, Y.; Ishikawa, T. : 
Benzo[a]pyrene carcinogenicity is lost in mice lacking the 
aryl hydrocar. 

[1177] Further studies establishing the function and utilities of 
AHR are found in John Hopkins OMIM database record ID 
600253, and in sited publications numbered 1883-1885, 
175 and 1886-1887 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Bassoon (presynaptic cytomatrix protein) (BSN, Ac- 
cession NM.003458) is another VCAM49 host target gene. 
BSN BINDING SITE1 and BSN BINDING SITE2 are HOST 
TARGET binding sites found in untranslated regions of 
mRNA encoded by BSN, corresponding to HOST TARGET 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of BSN BINDING SITE1 and 
BSN BINDING SITE2, designated SEQ ID:1025 and SEQ 
ID: 1026 respectively, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:384. 

[1178] Another function of VGAM49 is therefore inhibition of 

Bassoon (presynaptic cytomatrix protein) (BSN, Accession 
NM_003458), a gene which may be involved in cytomatrix 
organization at the site of neurotransmitter release. Ac- 
cordingly, utilities of VGAM49 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BSN. The function of BSN and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM48. Cystic Fibrosis Transmembrane 
Conductance Regulator, ATP-binding Cassette (sub-family 
C, member 7) (CFTR, Accession NM_000492) is another 
VGAM49 host target gene. CFTR BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by CFTR, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CFTR BINDING SITE, 
designated SEQ ID:753, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1179] Another function of VGAM49 is therefore inhibition of 



Cystic Fibrosis Transmembrane Conductance Regulator, 
ATP-binding Cassette (sub-family C, member 7) (CFTR, 
Accession NM_000492). Accordingly, utilities of VGAM49 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CFTR. Chromod- 
omain Helicase DNA Binding Protein 2 (CHD2, Accession 
NM_001271) is another VGAM49 host target gene. CHD2 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by CHD2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CHD2 BINDING SITE, designated SEQ ID:813, to the nu- 
cleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
[1180] Another function of VGAM49 is therefore inhibition of 
Chromodomain Helicase DNA Binding Protein 2 (CHD2, 
Accession NM_001271). Accordingly, utilities of VGAM49 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CHD2. Cockayne 
Syndrome 1 (classical) (CKN1, Accession NM_000082) is 
another VGAM49 host target gene. CKN1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by CKN1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CKN1 BIND- 
ING SITE, designated SEQ ID:703, to the nucleotide se- 
quence of VGAM49 RNA, herein designated VGAM RNA, 
also designated SEQ ID:384. 

t 1181 ] Another function of VGAM49 is therefore inhibition of 
Cockayne Syndrome 1 (classical) (CKN1, Accession 
NM_000082). Accordingly, utilities of VGAM49 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with CKN1. Cystathionase 
(cystathionine gamma-lyase) (CTH, Accession 
NM_001902) is another VGAM49 host target gene. CTH 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by CTH, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CTH BINDING SITE, designated SEQ ID:867, to the nu- 
cleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1182] Another function of VGAM49 is therefore inhibition of 



Cystathionase (cystathionine gamma-lyase) (CTH, Acces- 
sion NM_001902), a gene which catalyzes removal of am- 
monia, cleaves cystathionine to yield free cys. Accord- 
ingly, utilities of VGAM49 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CTH. The function of CTH has been established 
by previous studies. The rate of glutathione synthesis in 
the liver is limited by the availability of cysteine which is 
provided either in the diet or by the trans-sulfuration 
pathway in which cystathionine derived from methionine 
is transformed into cysteine by cystathionase 
(cystathionine gamma-lyase; EC 4.4.1.1). Lu et al. (1992) 
found and sequenced a 1,083-bp cDNA encoding the hu- 
man liver cystathionine gamma-lyase. The human se- 
quence presented a deletion of 132 bases (44 amino 
acids) compared to the cystathionase sequence reported 
for the rat, and a deletion of 135 bases (45 amino acids) 
compared to the sequence reported for yeast. After re- 
alignment for the missing nucleotides, the human cDNA 
sequence showed significant amino acid homology to the 
rat (85%) and yeast (50%) enzymes. Using the polymerase 
chain reaction, Lu et al. (1992) isolated a second clone 
which contained the missing 132 bases. Flanking nu- 



cleotides in the latter clone were identical to those in the 
cDNA clone containing the deletion. Alternative splicing as 
the basis of the 2 forms of cystathionase is plausible Dur- 
ing a survey by paper chromatography of amino acids in 
the urine of patients in an institution for mental defec- 
tives, Harris et al. (1959) discovered a case with abnormal 
excretion of cystathionine. An inborn error involving the 
cleavage of cystathionine to give cysteine and homoserine 
was suggested. The subject was a severely retarded fe- 
male, aged 64 years at the time of study. Another case 
was studied at The New York Hospital. Other clinical man- 
ifestations have been clubfoot, developmental defects 
about the ears, convulsions, and thrombocytopenia. Uri- 
nary lithiasis also occurs. Frimpter (1965) has shown that 
the defect involves cystathionase that does not properly 
bind its coenzyme, pyridoxal phosphate. In vitro studies 
suggested that high pyridoxine would be therapeutically 
beneficial. Mongeau et al. (1967) described the case of a 
2-year-old boy with normal mentality, thrombocytopenia, 
and urinary calculi. The relation of the latter two features 
to the metabolic defect was problematical. Both parents 
(who were apparently unrelated) showed cystathioninuria 
after methionine loading test. With administration of pyri- 



doxine, cystathioninuria was diminished in the proband. 
Schneiderman (1967) studied 2 mentally retarded brothers 
who excreted large amounts of cystathionine after me- 
thionine ingestion. The mother and another brother ex- 
creted lesser but abnormal amounts after methionine 
loading. The father was not tested. Perry et al. (1968) dis- 
covered cystathioninuria in a brother and sister when the 
brother's urine was by chance subjected to 2-dimensional 
paper chromatography for amino acids. Both children 
were normal. The parents excreted cystathionine only af- 
ter methionine loading. The authors suggested that men- 
tal defect and other disorders reported in association with 
cystathioninuria may have been coincidental. Whelan and 
Scriver (1968) also found cystathioninuria as an appar- 
ently benign inborn error. The case of Tada et al. (1968) 
did not respond to vitamin 

[1183] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 11 84] Lu, Y.; O'Dowd, B. F.; Orrego, H.; Israel, Y. : Cloning and 
nucleotide sequence of human liver cDNA encoding for 
cystathionine gamma-lyase. Biochem. Biophys. Res. Com- 
mun. 189: 749-758, 1992. ; and 



[1185] whelan, D. T.; Scriver, C. R. : Cystathioninuria and renal 
iminoglycinuria in a pedigree: a perspective on counsel- 
ing. New Eng. J. Med. 278: 924-927, 1968. 

[1186] Further studies establishing the function and utilities of 
CTH are found in John Hopkins OMIM database record ID 
219500, and in sited publications numbered 2106-2120 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Epithelial V-like 
Antigen 1 (EVA1, Accession NM_005797) is another 
VGAM49 host target gene. EVA1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EVA1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EVA1 BINDING SITE, 
designated SEQ ID: 1251, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1 187] Another function of VGAM49 is therefore inhibition of Ep- 
ithelial V-like Antigen 1 (EVA1, Accession NM_005797). 
Accordingly, utilities of VGAM49 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with EVA1. F-box and Leucine-rich Repeat Pro- 



tein 11 (FBXL11, Accession NM.012308) is another 
VGAM49 host target gene. FBXL11 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by FBXL11, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of FBXL11 BINDING 
SITE, designated SEQ ID: 1426, to the nucleotide sequence 
of VGAM49 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:384. 
[1 188] Another function of VGAM49 is therefore inhibition of F- 
box and Leucine-rich Repeat Protein 11 (FBXL11, Acces- 
sion NM_012308), a gene which are BTB/POZ domain- 
containing zinc finger proteins implicated in oncogenesis. 
Accordingly, utilities of VGAM49 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with FBXL11. The function of FBXL11 has been 
established by previous studies. The F box, named after 
cyclin F (CCNF; 600227), in which it was originally ob- 
served, is an approximately 40-amino acid motif that 
binds SKP1 (OMIM Ref. No. 601434). F-box proteins are 
components of modular E3 ubiquitin protein ligases called 
SCFs (SKP1, OMIM Ref. No. 603134), F-box proteins), 



which function in phosphorylation-dependent ubiquitina- 
tion. Using a yeast 2-hybrid screen with SKP1 as bait, fol- 
lowed by searching sequence databases, Winston et al. 
(1999) and Cenciarelli et al. (1999) identified 33 mam- 
malian and 26 human F-box proteins, respectively. These 
contained C termini with leucine-rich repeats (FBXLs, e.g., 
SKP2 (OMIM Ref. No. 601436)), WD40 domains (FBXWs, 
e.g., BTRCP (OMIM Ref. No. 603482)), or no recognizable 
motifs (FBXOs, e.g., CCNF). By searching sequence 
databases, llyin et al. (2000) identified a cDNA encoding 
FBXL11, which they referred to as FBL7. They predicted 
that FBXL11, which is identical to the 496-amino acid 
KIAA1004 protein reported by Nagase et al. (1999), con- 
tains at least 6 highly degenerated leucine-rich repeats. 
By RT-PCR analysis, Nagase et al. (1999) detected ubiqui- 
tous expression of FBXL11, with highest levels in brain, 
testis, and ovary, followed by lung; lowest expression was 
in pancreas. Within brain, expression was highest in cere- 
bellum and subthalamic nuclei. The International Radia- 
tion Hybrid Mapping Consortium mapped the FBXL11 
gene to chromosome 11 (sts-Z40471). 
[1189] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[1190] || y j nj c. P.; Rialland, M.; Pigeon, C; Guguen-Guillouzo, C. 
: cDNA cloning and expression analysis of new members 
of the mammalian F-box protein family. Genomics 67: 
40-47, 2000. ; and 

t 1191 ] Nagase, T.; Ishikawa, K.; Suyama, M.; Kikuno, R.; Hiro- 

sawa, M.; Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; 
Ohara, O. : Prediction of the coding sequences of uniden- 
tified human ge. 

[1192] Further studies establishing the function and utilities of 
FBXL11 are found in John Hopkins OMIM database record 
ID 605657, and in sited publications numbered 75, 188 
and 1941 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. GATA 
Binding Protein 3 (GATA3, Accession NM_002051) is an- 
other VGAM49 host target gene. GATA 3 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by GATA3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of GATA3 BIND- 
ING SITE, designated SEQ ID:893, to the nucleotide se- 
quence of VGAM49 RNA, herein designated VGAM RNA, 



also designated SEQ ID:384. 

[1193] Another function of VGAM49 is therefore inhibition of 

GATA Binding Protein 3 (GATA3, Accession NM_002051). 
Accordingly, utilities of VGAM49 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GATA3. GDP Dissociation Inhibitor 2 
(GDI2, Accession NM.001494) is another VGAM49 host 
target gene. GDI2 BINDING SITE is HOST TARGET binding 
site found in the 5 x untranslated region of mRNA encoded 
by GDI2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GDI2 BINDING SITE, designated SEQ ID:832, 
to the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

t 1 194 ] Another function of VGAM49 is therefore inhibition of GDP 
Dissociation Inhibitor 2 (GDI2, Accession NM_001494), a 
gene which regulates the gdp/gtp exchange reaction of 
most rab proteins by inhibiting the dissociation of gdp 
from them, and the subsequent binding of gtp to them. 
Accordingly, utilities of VGAM49 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GDI2. The function of GDI2 has been es- 



tablished by previous studies. Various rab GDI-beta 
(RABGDIB) genes have been identified in a variety of 
species. It is a member of the GDP-dissociation inhibitor 
family, which includes GDI-alpha (RABGDIA; 300104). Shi- 
sheva et al. (1994) cloned mouse RABGDIB (which they re- 
ferred to as 'smg p25A GDI') and reported the sequence. 
Sedlacek et al. (1995) found that the human RABGDIB se- 
quence is 86.5% similar to RABGDIA, which they referred 
to as 'XAP-4.' Bachner et al. (1995) studied expression 
patterns of the 2 human genes. They showed that the 
2.5-kb mRNA for RABGDIB is ubiquitously expressed, in 
contrast to RABGDIA, which is expressed primarily in neu- 
ral and sensory tissues. By in situ hybridization, Sedlacek 
et al. (1998) demonstrated that the GDI2 gene maps to 
10pl5; a processed pseudogene mapped to 7pl3-pll. 

[1195] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1196] Sedlacek, Z.; Munstermann, E.; Mincheva, A.; Lichter, P.; 
Poustka, A. : The human rab GDI beta gene with long 
retroposon-rich introns maps to 10pl5 and its pseudo- 
gene to 7pll-pl3. Mammalian Genome 9: 78-80, 1998. ; 
and 



[ 11 9 7 ] Shisheva, A.; Sudhof, T. C; Czech, M. P. : Cloning, charac- 
terization, and expression of a novel GDP dissociation in- 
hibitor isoform from skeletal muscle. Molec. Cell. Biol. 14: 
3459-346. 

[1198] Further studies establishing the function and utilities of 
GDI2 are found in John Hopkins OMIM database record ID 
600767, and in sited publications numbered 1992, 
2166-216 and 2030 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Huntingtin (Huntington disease) (HD, Accession 
NM_002111) is another VGAM49 host target gene. HD 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by HD, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
HD BINDING SITE, designated SEQ ID:899, to the nu- 
cleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1199] Another function of VGAM49 is therefore inhibition of 
Huntingtin (Huntington disease) (HD, Accession 
NM_002111). Accordingly, utilities of VGAM49 include di- 
agnosis, prevention and treatment of diseases and clinical 



conditions associated with HD. 5-hydroxytryptamine 
(serotonin) Receptor 2C (HTR2C, Accession NM_000868) 
is another VGAM49 host target gene. HTR2C BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by HTR2C, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of HTR2C BIND- 
ING SITE, designated SEQ ID:781, to the nucleotide se- 
quence of VGAM49 RNA, herein designated VGAM RNA, 
also designated SEQ ID:384. 
[1200] Another function of VGAM49 is therefore inhibition of 
5-hydroxytryptamine (serotonin) Receptor 2C (HTR2C, 
Accession NM_000868), a gene which activates phospho- 
lipase C and regulates intracellular calcium flux. Accord- 
ingly, utilities of VGAM49 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HTR2C. The function of HTR2C has been estab- 
lished by previous studies. Hall (1947) found that DBA/2 
mice exhibited genetic susceptibility to audiogenic 
seizures (AGSs) stimulated by a doorbell mounted in an 
iron tub. Thereafter, audiogenic seizures were among the 
intensively studied phenotypes in behavioral genetics. 



Brennan et al. (1997) found that null mutant mice lacking 
serotonin 5-HT-2C receptors are extremely susceptible to 
AGSs. The onset of susceptibility was between 2 and 3 
months of age, with complete penetrance in adult ani- 
mals. Heisler et al. (2002) hypothesized that 5-HT recep- 
tors are expressed in POMC (OMIM Ref. No. 176830) neu- 
rons and that action at these receptors mediates a com- 
ponent of the anorexic effect of d-FEN (D-fenfluramine). 
Heisler et al. (2002) found that up to 80% of alpha-MSH 
neurons express HTR2C mRNA and that the pattern of co- 
expression was greatest in the caudal arcuate nucleus of 
the hypothalamus. Heisler et al. (2002) demonstrated that 
direct activation of HTR2C by agonist in rats decreased 
their food intake and showed increased induction of FOS- 
like immunoreactivity in a pattern persistent with d- 
FEN-induced FOS-like immunoreactivity expression in the 
arcuate nucleus and paraventricular nucleus of the hy- 
pothalamus. Heisler et al. (2002) demonstrated that d- 
FEN directly activates POMC neurons, indicating that cen- 
tral 5-HT systems directly activate POMC neurons. 
t 1201 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



t 12 02] Heisler, L K.; Cowley, M. A.; Tecott, L H.; Fan, W.; Low, M. 
J.; Smart, J. L; Rubinstein, M.;Tatro,J. B.; Marcus, J. N.; 
Holstege, H.; Lee, C. E.; Cone, R. D.; Elmquist, J. K. : Acti- 
vation of central melanocortin pathways by fenfluramine. 
Science 297: 609-611, 2002. ; and 

[1203] Tecott, L. H.; Sun, L. M.; Akana, S. F.; Strack, A. M.; 

Lowenstein, D. H.; Dallman, M. F.; Julius, D. : Eating disor- 
der and epilepsy in mice lacking 5-HT2C serotonin recep- 
tors. Nature 3. 

[1204] Further studies establishing the function and utilities of 
HTR2C are found in John Hopkins OMIM database record 
ID 312861, and in sited publications numbered 2426-242 
and 2659-2431 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. LGR6 (Accession XM.097508) is another VGAM49 
host target gene. LGR6 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by LGR6, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of LGR6 BINDING SITE, designated 
SEQ ID:3302, to the nucleotide sequence of VGAM49 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:384. 

[1205] Another function of VGAM49 is therefore inhibition of 
LGR6 (Accession XM_097508). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LGR6. Low 
Density Lipoprotein Receptor-related Protein 8, 
Apolipoprotein E Receptor (LRP8, Accession NM_033300) 
is another VGAM49 host target gene. LRP8 BINDING SITE1 
and LRP8 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by LRP8, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of LRP8 BINDING SITE1 and LRP8 BINDING SITE2, 
designated SEQ ID:2326 and SEQ ID:1139 respectively, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1206] Another function of VGAM49 is therefore inhibition of Low 
Density Lipoprotein Receptor- related Protein 8, 
Apolipoprotein E Receptor (LRP8, Accession NM_033300), 
a gene which binds vldl and transports it into cells by en- 
docytosis. Accordingly, utilities of VGAM49 include diag- 
nosis, prevention and treatment of diseases and clinical 



conditions associated with LRP8. The function of LRP8 has 
been established by previous studies. Apolipoprotein E 
(APOE; 107741) is a 34-kD lipophilic protein that medi- 
ates high-affinity binding of APOE-containing lipoproteins 
to the low density lipoprotein receptor (see OMIM Ref. No. 
LDLR; 606945) and the very low density lipoprotein recep- 
tor (VLDLR; 192977). By screening a human placenta 
cDNA library with degenerate oligonucleotides based on a 
highly conserved region between LDLR and VLDLR, Kim et 
al. (1996) identified a cDNA encoding APOE receptor-2 
(OMIM Ref. No. APOER2). The predicted 963-amino acid 
protein contains a putative 41-amino acid signal se- 
quence and 5 functional domains that resemble those of 
LDLR and VLDLR. APOER2 appears specific for APOE- 
containing ligands: LDLR-deficient mammalian cells ex- 
pressing APOER bound APOE-rich beta- VLDL with high 
affinity, but bound LDL and VLDL with much lower affini- 
ties. Northern blot analysis revealed that APOER2 is ex- 
pressed as 4.5- and 8.5-kb mRNAs in brain and placenta 
Kim et al. (1997) reported that the APOER2 gene contains 
19 exons and spans approximately 60 kb. Alternative 
splicing generates multiple transcripts encoding receptors 
with different numbers of cysteine-rich repeats in the lig- 



and-binding domain 

[1207] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1208] Kim, D.-H.; lijima, H.; Goto, K.; SakaiJ.; Ishii, H.; Kim, 

H.-J.; Suzuki, H.; Kondo, H.; Saeki, S.; Yamamoto, T. : Hu- 
man apolipoprotein E receptor 2: a novel lipoprotein re- 
ceptor of the low density lipoprotein receptor family pre- 
dominantly expressed in brain. J. Biol. Chem. 271: 
8373-8380, 1996. ; and 

t 12 09] Kim, D.-H.; Magoori, K.; Inoue, T. R.; Mao, C. C; Kim, 

H.-J.; Suzuki, H.; Fujita, T.; Endo, Y.; Saeki, S.; Yamamoto, 
T. T. : Exon/intron organization, chromosome localiza- 
tion, alternativ. 

[1210] Further studies establishing the function and utilities of 
LRP8 are found in John Hopkins OMIM database record ID 
602600, and in sited publications numbered 2266-188 
and 2267 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Macrophage Scavenger Receptor 1 (MSR1, Accession 
NM_002445) is another VGAM49 host target gene. MSR1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by MSR1, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MSR1 BINDING SITE, designated SEQ ID:929, to the nu- 
cleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
t 1211 ] Another function of VGAM49 is therefore inhibition of 
Macrophage Scavenger Receptor 1 (MSR1, Accession 
NM_002445), a gene which plays a role in endocytosis of 
macromolecules. Accordingly, utilities of VGAM49 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MSR1. The function of 
MSR1 has been established by previous studies. Deletions 
on 8p23-p22 in prostate cancer cells (Latil and Lidereau, 
1998) and linkage studies in families affected with heredi- 
tary prostate cancer (Xu et al., 2001) have implicated this 
region in the development of prostate cancer. The MSR1 
gene is located at 8p22 and functions in several processes 
proposed to be relevant to prostate carcinogenesis. In 
studies of families affected with hereditary prostate can- 
cer, Xu et al. (2002) identified 6 missense mutations and 1 
nonsense mutation in the MSR1 gene. A family-based 
linkage and association test indicated that these muta- 



tions cosegregate with prostate cancer (P = 0.0007). In 
addition, among men of European descent, MSR1 muta- 
tions were detected in 4.4% of individuals affected with 
nonhereditary prostate cancer as compared with 0.8% of 
unaffected men (P = 0.009). Among African American 
men, these values were 12.5% and 1.8%, respectively (P = 
0.01). These results showed that MSR1 may be important 
in susceptibility to prostate cancer in men of both African 
American and European descent. 

t 1212 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1213] Emi, M.; Asaoka, H.; Matsumoto, A.; Itakura, H.; Kurihara, 
Y.; Wada, Y.; Kanamori, H.; Yazaki, Y.; Takahashi, E.; Lep- 
ert, M.; Lalouel, J.-M.; Kodama, T.; Mukai, T. : Structure, 
organization, and chromosomal mapping of the human 
macrophage scavenger receptor gene. J. Biol. Chem. 268: 
2120-2125, 1993. ; and 

t 1214 ] Latil, A.; Lidereau, R. : Genetic aspects of prostate cancer. 
Virchows Arch. 432: 389-406, 1998. 

[1215] Further studies establishing the function and utilities of 

MSR1 are found in John Hopkins OMIM database record ID 
153622, and in sited publications numbered 2689-2693 



listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Protocadherin 11 
X-linked (PCDH11X, Accession NM.032968) is another 
VGAM49 host target gene. PCDH11X BINDING SITE1 and 
PCDH11X BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
PCDH11X, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PCDH11X BINDING SITE1 and PCDH11X 
BINDING SITE2, designated SEQ ID:2299 and SEQ ID:2301 
respectively, to the nucleotide sequence of VGAM49 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:384. 

[1216] Another function of VGAM49 is therefore inhibition of 
Protocadherin 11 X-linked (PCDH11X, Accession 
NM_032968), a gene which is thought to play a funda- 
mental role in cell-cell recognition essential for the seg- 
mental development and function of the central nervous 
system. Accordingly, utilities of VGAM49 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PCDH11X. The function of 
PCDH11X has been established by previous studies. The 



protocadherins are a subfamily of calcium-dependent cell 
adhesion and recognition proteins of the cadherin super- 
family. They are particularly prevalent in the central ner- 
vous system. By database searching with a human PCDH7 
(OMIM Ref. No. 602988) cDNA probe, Yoshida and Sugano 

(1999) identified a homologous mRNA from infant brain. 
They found the same sequence on a genomic clone of 
chromosome X, within the X-Y homology region at 
Xp21.3. By RT-PCR using fetal brain, they identified a 
cDNA, PCDH11, which they called PCDHX, encoding a de- 
duced 1,021-amino acid protein. Sequence analysis pre- 
dicted a 25-amino acid signal peptide, an extracellular 
portion with 7 cadherin repeats, a 24-amino acid trans- 
membrane stretch, and a 10-amino acid cytoplasmic do- 
main with homology to PCDH1 (OMIM Ref. No. 603626) 
and PCDH7. Yoshida and Sugano (1999) also identified a 
splice variant, termed PCDHXb, by EST database searches. 
Northern blot analysis revealed expression of an approxi- 
mately 6.0-kb transcript in human and mouse fetal brain. 
Using STS analysis, Yoshida and Sugano (1999) mapped 
the PCDH11 gene to the X-Y homology region at chromo- 
some Xq21.3 that is homologous to Ypll.l. Blanco et al. 

(2000) mapped the PCDH11 gene to Xq21.3, within the X- 



Y homologous region, using detailed YAC and PAC contigs 
and fine STS marker order. 

t 1217 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1218] Yoshida, K.; Sugano, S. : Identification of a novel proto- 
cadherin gene (PCDH11) on the human XY homology re- 
gion in Xq21.3. Genomics 62: 540-543, 1999. ; and 

[1219] Yoshida, K.; Sugano, S. : Identification of a novel proto- 
cadherin gene (PCDH11) on the human XY homology re- 
gion in Xq21.3. Genomics 62: 540-543, 1999. 

[1220] Further studies establishing the function and utilities of 
PCDH11X are found in John Hopkins OMIM database 
record ID 300246, and in sited publications numbered 
2059-2064 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Protein-L-isoaspartate (D-aspartate) O- 
methyltransferase (PCMT1, Accession NM_005389) is an- 
other VGAM49 host target gene. PCMT1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PCMT1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of PCMT1 BIND- 
ING SITE, designated SEQ ID:1205, to the nucleotide se- 
quence of VGAM49 RNA, herein designated VGAM RNA, 
also designated SEQ ID:384. 
t 1221 ] Another function of VGAM49 is therefore inhibition of 

Protein-L-isoaspartate (D-aspartate) O-methyltransferase 
(PCMT1, Accession NM_005389), a gene which catalyzes 
the methyl esterification of l-isoaspartyl and d-aspartyl 
residues in peptides and proteins . Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PCMT1. 
The function of PCMT1 has been established by previous 
studies. Three classes of protein carboxyl methyltrans- 
ferases, distinguished by their methyl-acceptor substrate 
specificity, have been found in prokaryotic and eukaryotic 
cells. The type II enzyme catalyzes the transfer of a methyl 
group from S-adenosyl-L-methionine to the free carboxyl 
groups of D-aspartyl and L-isoaspartyl residues. These 
methyl-accepting residues result from the spontaneous 
deamidation, isomerization, and racemization of normal 
L-aspartyl and L-asparaginyl residues and represent sites 
of covalent damage to aging proteins PCMT1 (EC 2.1.1.77) 
is a protein repair enzyme that initiates the conversion of 



abnormal D-aspartyl and L-isoaspartyl residues to the 
normal L-aspartyl form. L-isoaspartyl-D-aspartyl methyl- 
transferase is a cytosolic monomer of about 25 kD. In- 
grosso et al. (1991) and MacLaren et al. (1992) showed 
that 2 major isozymes of this transferase result by alter- 
native splicing of a single gene product. Animal model 
experiments lend further support to the function of 
PCMT1. Kim et al. (1999) developed Pcmtl null mice. 
These mice manifested 2 phenotypes, a fatal seizure dis- 
order and retarded growth. Continuous electroencephalo- 
gram monitoring of Pcmtl null mice revealed that abnor- 
mal cortical activity occurred for about half of each 
24-hour period, even in mice that had no visible evidence 
of convulsions. Antiepileptic therapy mitigated but did not 
eliminate the seizure disorder. It did, however, normalize 
the growth of Pcmtl null mice, suggesting that the growth 
retardation was due to seizures rather than a global dis- 
turbance in growth at the cellular level. Consistent with 
this, the growth rate of Pcmtl null fibroblasts was indis- 
tinguishable from that of wildtype fibroblasts. 
[1222] it is appreciated that the abovementioned animal model 

for PCMT1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 



ciated from the publications sited hereinbelow. 

[1223] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1224 ] MacLaren, D. C; Kagan, R. M.; Clarke, S. : Alternative 
splicing of the human isoaspartyl protein carboxyl 
methyltransferase leads to the generation of a C-terminal 
-RDEL sequence in isozyme II. Biochem. Biophys. Res. 
Commun. 185: 277-283, 1992. ; and 

[1225] Kim et al. (1999) developed Pcmtl null mice. These mice 
manifested 2 phenotypes, a fatal seizure disorder and re- 
tarded growth. Continuous electroencephalogram moni- 
toring of Pcmtl null mice. 

[1226] Further studies establishing the function and utilities of 
PCMT1 are found in John Hopkins OMIM database record 
ID 176851, and in sited publications numbered 
1237-1244 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Proliferating Cell Nuclear Antigen (PCNA, Accession 
NM_002592) is another VGAM49 host target gene. PCNA 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PCNA, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PCNA BINDING SITE, designated SEQ ID:939, to the nu- 
cleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
t 1227 ] Another function of VGAM49 is therefore inhibition of 
Proliferating Cell Nuclear Antigen (PCNA, Accession 
NM.002592), a gene which is involved in the control of 
eukaryotic dna replication by increasing the polymerase's 
processibility during elongation of the leading strand. Ac- 
cordingly, utilities of VGAM49 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PCNA. The function of PCNA has been es- 
tablished by previous studies. Proliferating cell nuclear 
antigen was originally identified by immunofluorescence 
as a nuclear protein whose appearance correlated with the 
proliferative state of the cell. A cell cycle-dependent pro- 
tein described by Bravo (1986) and called cyclin was 
shown to be identical to PCNA. PCNA is required for repli- 
cation of SV40 DNA in vitro and has been identified as the 
auxiliary protein (cofactor) for DNA polymerase delta 
(OMIM Ref. No. 174761). Unlike DNA polymerases alpha 
(OMIM Ref. No. 312040), beta (OMIM Ref. No. 174760), 



and gamma (OMIM Ref. No. 174763), DNA polymerase 
delta has exonuclease activity. Since the exonuclease ac- 
tivity is in the 3-prime-to-5-prime direction, DNA poly- 
merase delta has a proofreading activity and is expected 
to play a significant role in the maintenance of the fidelity 
of mammalian DNA replication. The protein has been 
highly conserved during evolution; the deduced amino 
acid sequences of rat and human differ by only 4 out of 
261 amino acids. The human anti-PCNA autoantibodies 
react not only with the nuclei of proliferating cells of all 
experimental animals so far examined but also with the 
nuclei of plant cells. Suzuka et al. (1989) demonstrated 
the presence of the PCNA/cyclin-related genes in higher 
plants. It had been speculated that genetic engineering 
could improve the long-term function of vascular grafts 
that are prone to atherosclerosis and occlusion. Mann et 
al. (1995) showed that an 'intraoperative gene therapy ap- 
proach' using antisense oligodeoxynucleotides to block 
medial smooth muscle cell proliferation can prevent the 
accelerated atherosclerosis that is responsible for autolo- 
gous vein graft failure. Selective prevention of the expres- 
sion of genes for 2 cell cycle regulatory proteins, prolifer- 
ating cell nuclear antigen and cell division cycle kinase 2 



(CDK2; 116953), was achieved in the smooth muscle cells 
of rabbit jugular veins grafted into the carotid arteries. 
This alteration of gene expression successfully redirected 
vein graft biology away from neointimal hyperplasia and 
toward medial hypertrophy, yielding conduits that more 
closely resembled normal arteries. Furthermore, the ge- 
netically engineered grafts proved resistant to diet- 
induced atherosclerosis. 

[1228] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1229] Bravo, R. : Synthesis of the nuclear protein cyclin (PCNA) 
and its relationship with DNA replication. Exp. Cell Res. 
163: 287-293, 1986. ; and 

[1230] Mann, M.J.; Gibbons, G. H.; Kernoff, R. S.; Diet, F. P.; 

Tsao, P. S.; Cooke, J. P.; Kaneda, Y.; Dzau, V.J. : Genetic 
engineering of vein grafts resistant to atherosclerosis. 
Proc. Nat. 

[1231] Further studies establishing the function and utilities of 

PCNA are found in John Hopkins OMIM database record ID 
176740, and in sited publications numbered 374-383 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Proline Arginine- 



rich End Leucine-rich Repeat Protein (PRELP, Accession 
NM_002725) is another VGAM49 host target gene. PRELP 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PRELP, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PRELP BINDING SITE, designated SEQ ID:950, to the nu- 
cleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
[1232] Another function of VGAM49 is therefore inhibition of 
Proline Arginine-rich End Leucine-rich Repeat Protein 
(PRELP, Accession NM_002725), a gene which is a connec- 
tive tissue glycoprotein of the leucine-rich-repeat (LRR) 
family. Accordingly, utilities of VGAM49 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PRELP. The function of PRELP has 
been established by previous studies. PRELP (proline argi- 
nine-rich end leucine-rich repeat protein) is a connective 
tissue glycoprotein of the leucine-rich-repeat (LRR) fam- 
ily. The LRR motif is believed to participate in protein- 
protein interactions; Bengtsson et al. (1995) stated that 
this motif is found in several matrix-binding proteins. 



Bengtsson et al. (1995) isolated the 58-kD PRELP protein 
from bovine articular cartilage and cloned the human 
PRELP cDNA from an articular chondrocyte cDNA library. 
Sequencing revealed that the gene encodes a 382-amino 
acid polypeptide with a calculated molecular mass of 42 
kD. The protein sequence contains a putative secretory 
signal sequence, 10 leucine-rich repeats, several glycosy- 
lation sites, and a proline- and arginine-rich N-terminus. 
They reported that the protein sequence was 36% similar 
to fibromodulin (OMIM Ref. No. 600245) and 33% similar 
to bovine lumican (see OMIM Ref. No. 600616). Grover et 
al. (1996) characterized the expression pattern and ge- 
nomic structure of human PRELP. They determined that 
PRELP is encoded by messages of 1.7, 4.6, and 6.7 kb, in 
descending order of expression level. The messages are 
abundant in juvenile and adult cartilage, but not present 
in neonatal cartilage nor in cultured fibroblasts. Among 
other adult tissues, PRELP is expressed in lung. Grover et 
al. (1996) reported that the PRELP gene contains 2 introns. 
They mapped the gene to human chromosome lq32; in- 
terestingly, the fibromodulin gene also resides at this lo- 
cation. 

[1233] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1234] Bengtsson, E.; Neame, P. J.; Heinegard, D.; Sommarin, Y. : 
The primary structure of a basic leucine-rich repeat pro- 
tein, PRELP, found in connective tissues. J. Biol. Chem. 
270: 25639-25644, 1995. ; and 

[1235] Grover, J.; Chen, X.-N.; Korenberg, J. R.; Recklies, A. D.; 
Roughley, P.J. : The gene organization, chromosome lo- 
cation, and expression of a 55-kDa matrix protein (PRELP) 
of human arti. 

[1236] Further studies establishing the function and utilities of 

PRELP are found in John Hopkins OMIM database record ID 
601914, and in sited publications numbered 2057-2058 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Parathymosin 
(PTMS, Accession NM_002824) is another VCAM49 host 
target gene. PTMS BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by PTMS, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PTMS BINDING SITE, designated SEQ ID:958, 
to the nucleotide sequence of VGAM49 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:384. 
[1237] Another function of VGAM49 is therefore inhibition of 
Parathymosin (PTMS, Accession NM_002824), a gene 
which is involved in the regulation of cellular immunity. 
Accordingly, utilities of VGAM49 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PTMS. The function of PTMS and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM48. Solute Carrier Family 4, 
Sodium Bicarbonate Cotransporter, Member 4 (SLC4A4, 
Accession NM.003759) is another VGAM49 host target 
gene. SLC4A4 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
SLC4A4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC4A4 BINDING SITE, designated SEQ 
ID: 1054, to the nucleotide sequence of VGAM49 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:384. 

[1238] Another function of VGAM49 is therefore inhibition of So- 
lute Carrier Family 4, Sodium Bicarbonate Cotransporter, 



Member 4 (SLC4A4, Accession NM_003759), a gene which 
is a sodium bicarbonate cotransporter. Accordingly, utili- 
ties of VGAM49 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
SLC4A4. The function of SLC4A4 has been established by 
previous studies. By screening a human heart cDNA library 
with rat kidney Nbc cDNAs, followed by a PCR approach, 
Choi et al. (1999) isolated a full-length cDNA encoding a 
heart NBC, which they called hhNBC. They reported that 
the coding sequence of hhNBC is identical to that of pNBC 
(Abuladze et al., 1998). However, the 5-prime untrans- 
lated regions of hhNBC and pNBC differ. Northern blot 
analysis using the 5-prime region of the hhNBC coding 
sequence as probe detected an approximately 9-kb tran- 
script that was strongly expressed in pancreas and weakly 
expressed in heart and brain. Choi et al. (1999) found that 
both hhNBC and kNBC (Burnham et al., 1997), when ex- 
pressed in Xenopus, are electrogenic. Soleimani and Burn- 
ham (2000) stated that kNBC (Burnham et al., 1997) and 
pNBC (Abuladze et al., 1998) are encoded by splice vari- 
ants of the same gene, SLC4A4, which they called NBC1. 
Mutations in the SLC4A4 gene (e.g., 603345.0001, 
603345.0002) cause proximal renal tubular acidosis with 



bilateral glaucoma, cataracts, and band keratopathy 
(OMIM Ref. No. 604278). Such mutations may increase the 
bicarbonate concentration in the corneal stroma, which 
would facilitate calcium deposition leading to band ker- 
atopathy. Igarashi et al. (1999) suggested that the kidney 
and pancreatic NBCs are derived from a common gene by 
alternative splicing and that mutations at the common re- 
gion would inactivate both isoforms. Studies by Usui et al. 
(1999) confirmed that both kidney and pancreatic NBC are 
involved in the transport of sodium and bicarbonate out 
of the corneal stroma and into the aqueous humor. 

[1239] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1240] Soleimani, M.; Burnham, C. E. : Physiologic and molecular 
aspects of the Na(+):HCO(3-) cotransporter in health and 
disease processes. Kidney Int. 57: 371-384, 2000. ; and 

t 1241 ] Choi, I.; Romero, M. F.; Khandoudi, N.; Bril, A.; Boron, W. 
F. : Cloning and characterization of a human electrogenic 
Na(+)-HCO(3-) cotransporter isoform (hhNBC). Am. J. 
Physiol. 276: C57. 

[1242] Further studies establishing the function and utilities of 
SLC4A4 are found in John Hopkins OMIM database record 



ID 603345, and in sited publications numbered 
1815-1821 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence.Trichorhinophalangeal Syndrome I (TRPS1, Accession 
NM.014112) is another VGAM49 host target gene. TRPS1 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded byTRPSl, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of TRPS1 BINDING SITE, designated SEQ ID: 1471, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
[1243] Another function of VGAM49 is therefore inhibition of Tri- 
chorhinophalangeal Syndrome I (TRPS1, Accession 
NM_014112), a gene which may function as a transcrip- 
tional activator protein. Accordingly, utilities of VGAM49 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TRPS1. The func- 
tion of TRPS1 has been established by previous studies. 
Trichorhinophalangeal syndrome type I (OMIM Ref. No. 
190350) is a malformation syndrome characterized by 
distinctive craniofacial and skeletal abnormalities and is 



inherited as an autosomal dominant. TRPS I patients have 
sparse scalp hair, bulbous tip of the nose, long flat 
philtrum, thin upper vermilion border, and protruding 
ears. Skeletal abnormalities include cone-shaped epiphy- 
ses at the phalanges, hip malformations, and short 
stature. Ludecke et al. (1995) and Hou et al. (1995) as- 
signed the TRPS1 gene to 8q24. It maps centromeric to 
the gene that is mutant in multiple exostoses type I (EXT1; 
133700); EXT1 is deleted in all patients with TRPS type II, 
or Langer-Giedion syndrome (OMIM Ref. No. 150230), 
which combines features of TRPS I and multiple exostoses. 
Momeni et al. (2000) positionally cloned a gene that 
spanned the chromosomal breakpoint in 2 patients with 
TRPS I and was deleted in 5 patients with TRPS I associ- 
ated with an interstitial deletion. Northern blot analyses 
revealed transcripts of 7 and 10.5 kb. The gene, desig- 
nated TRPS1, has 7 exons and encodes a polypeptide of 
1,281 amino acids. The predicted protein sequence has 2 
potential nuclear localization signals and an unusual com- 
bination of different zinc finger motifs, including IKAROS- 
like (see OMIM Ref. No. 603023) and GATA-binding (see 
OMIM Ref. No. 600576) sequences. Momeni et al. (2000) 
identified 6 different nonsense mutations in 10 unrelated 



patients. The findings suggested that haploinsufficiency 
for this putative transcription factor causes TRPS I. To in- 
vestigate whether trichorhinophalangeal syndrome type III 
(OMIM Ref. No. 190351) is caused by TRPS1 mutations 
and to establish a genotype-phenotype correlation in 
TRPS, Ludecke et al. (2001) performed extensive mutation 
analysis and evaluated height and degree of brachydactyly 
in patients with TRPS I or TRPS III. They found 35 different 
mutations in 44 of 51 unrelated patients. The detection 
rate (86%) indicated that TRPS1 is the major locus for TRPS 
I and TRPS III. They found no mutation in the parents of 
sporadic patients or in apparently healthy relatives of fa- 
milial patients, indicating complete penetrance of TRPS1 
mutations. Evaluation of skeletal abnormalities of patients 
with TRPS1 mutations revealed a wide clinical spectrum. 
The phenotype was variable in unrelated, age- and sex- 
matched patients with identical mutations, as well as in 
families. Four of the 5 missense mutations altered the 
GATA DNA-binding zinc finger, and 6 of the 7 unrelated 
patients with these mutations could be classified as hav- 
ing TRPS III, because they had severe bradycardia, due to 
short metacarpals, and severe short stature. The data in- 
dicated that TRPS III is at the severe end of the TRPS spec- 



trum and that it is most often caused by a specific class of 
mutations in exon 6 the TRPS1 gene. In the study of 
Ludecke et al. (2001), 5 mutations were recurrent, and 4 
of these were identified in patients of different ethnicities: 
1 in patients of Norwegian, Turkish, and Belgian extrac- 
tion, and another in patients of Belgian, Turkish, and 
Japanese extraction, for example. 

[1244] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1245] Momeni, P.; Glockner, C; Schmidt, O.; von Holtum, D.; Al- 
brecht, B.; Gillessen-Kaesbach, C; Hennekam, R.; Mei- 
necke, P.; Zabel, B.; Rosenthal, A.; Horsthemke, B.; 
Ludecke, H.-J. : Mutations in a new gene, encoding a zinc- 
finger protein, cause tricho-rhino-phalangeal syndrome 
type I. Nature Genet. 24: 71-74, 2000. ; and 

[1246] Ludecke, H.-J.; Schaper, J.; Meinecke, P.; Momeni, P.; 

Gross, S.; von Holtum, D.; Hirche, H.; Abramowicz, M. J.; 
Albrecht, B.; Apacik, C.; Christen, H.-J.; Claussen, U.; and 
28 others : G. 

[1247] Further studies establishing the function and utilities of 
TRPS1 are found in John Hopkins OMIM database record 
ID 604386, and in sited publications numbered 



1620-1621, 855, 1814, 305 and 3044 listed in the bibli- 
ography section hereinbelow, which are also hereby incor- 
porated by reference.ARS2 (Accession NM_015908) is an- 
other VGAM49 host target gene. ARS2 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by ARS2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ARS2 BIND- 
ING SITE, designated SEQ ID:1650, to the nucleotide se- 
quence of VGAM49 RNA, herein designated VGAM RNA, 
also designated SEQ ID:384. 
[1248] Another function of VGAM49 is therefore inhibition of 
ARS2 (Accession NM_015908). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ARS2. 
Bromodomain Containing 4 (BRD4, Accession 
NM_058243) is another VGAM 4 9 host target gene. BRD4 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by BRD4, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



BRD4 BINDING SITE, designated SEQ ID:2368, to the nu- 
cleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
[1249] Another function of VGAM49 is therefore inhibition of 
Bromodomain Containing 4 (BRD4, Accession 
NM.058243). Accordingly, utilities of VGAM49 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with BRD4. CAPN13 (Accession 
NM.144575) is another VGAM 4 9 host target gene. 
CAPN13 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
CAPN13, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CAPN13 BINDING SITE, designated SEQ 
ID:2485, to the nucleotide sequence of VGAM49 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:384. 

[1250] Another function of VGAM49 is therefore inhibition of 

CAPN13 (Accession NM.144575). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAPN13. 
Cat Eye Syndrome Chromosome Region, Candidate 6 



(CECR6, Accession NM_031890) is another VGAM49 host 
target gene. CECR6 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by CECR6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CECR6 BINDING SITE, designated SEQ 
ID:2218, to the nucleotide sequence of VGAM49 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:384. 

[1251] Another function of VGAM49 is therefore inhibition of Cat 
Eye Syndrome Chromosome Region, Candidate 6 (CECR6, 
Accession NM_031890). Accordingly, utilities of VGAM49 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CECR6. DK- 
FZP434I0714 (Accession XM.098247) is another VGAM49 
host target gene. DKFZP434I0714 BINDING SITE is HOST 
TARGET binding site found in the 5^ untranslated region 
of mRNA encoded by DKFZP434I0714, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP434I0714 BINDING SITE, designated SEQ ID:3362, to 



the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1252] Another function of VGAM49 is therefore inhibition of DK- 
FZP434I0714 (Accession XM.098247). Accordingly, utili- 
ties of VGAM49 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434I0714. DKFZP564G092 (Accession NM_015601) 
is another VGAM 4 9 host target gene. DKFZP564G092 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by DK- 
FZP564G092, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP564G092 BINDING SITE, des- 
ignated SEQ ID: 1639, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1253] Another function of VGAM49 is therefore inhibition of DK- 
FZP564G092 (Accession NM_015601). Accordingly, utili- 
ties of VGAM49 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564G092. DKFZp564K142 (Accession NM_032121) 
is another VGAM 4 9 host target gene. DKFZp564K142 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DK- 
FZp564K142, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp564K142 BINDING SITE, des- 
ignated SEQ ID:2231, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 
[1254] Another function of VGAM49 is therefore inhibition of DK- 
FZp564K142 (Accession NM_032121). Accordingly, utili- 
ties of VGAM49 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp564K142. DKFZp566D234 (Accession XM.030162) 
is another VGAM 4 9 host target gene. DKFZp566D234 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DK- 
FZp566D234, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp566D234 BINDING SITE, des- 
ignated SEQ ID:2612, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:384. 

[1255] Another function of VGAM49 is therefore inhibition of DK- 
FZp566D234 (Accession XM_030162). Accordingly, utili- 
ties of VGAM49 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp566D234. DKFZP566I1024 (Accession XM.046506) 
is another VGAM49 host target gene. DKFZP566I1024 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DK- 
FZP566I1024, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP566I1024 BINDING SITE, des- 
ignated SEQ ID:2878, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1256] Another function of VGAM49 is therefore inhibition of DK- 
FZP566I1024 (Accession XM.046506). Accordingly, utili- 
ties of VGAM49 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP566I1024. EPI64 (Accession XM.170997) is another 
VGAM49 host target gene. EPI64 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by EPI64, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EPI64 BINDING SITE, 
designated SEQ ID:3681, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1257] Another function of VGAM49 is therefore inhibition of 
EPI64 (Accession XM_170997). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EPI64. 
FLJ00012 (Accession XM.058426) is another VGAM49 
host target gene. FLJ00012 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ00012, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ00012 BINDING SITE, 
designated SEQ ID:2985, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1258] Another function of VGAM49 is therefore inhibition of 

FLJ00012 (Accession XM.058426). Accordingly, utilities of 



VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00012. 
FLJ10460 (Accession NM.018097) is another VGAM49 
host target gene. FLJ 10460 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 10460, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10460 BINDING SITE, 
designated SEQ ID: 1778, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 
[1259] Another function of VGAM49 is therefore inhibition of 

FLJ10460 (Accession NM_018097). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10460. 
FLJ10687 (Accession NM.018178) is another VGAM49 
host target gene. FLJ10687 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ 10687, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10687 BINDING SITE, 



designated SEQ ID: 1793, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1260] Another function of VGAM49 is therefore inhibition of 

FLJ10687 (Accession NM.018178). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10687. 
FLJ10738 (Accession NM.018199) is another VGAM49 
host target gene. FLJ 10738 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 10738, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10738 BINDING SITE, 
designated SEQ ID: 1799, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1261] Another function of VGAM49 is therefore inhibition of 

FLJ10738 (Accession NM_018199). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10738. 
FLJ13158 (Accession NM.024909) is another VGAM49 
host target gene. FLJ13158 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ13158, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13158 BINDING SITE, 
designated SEQ ID:2109, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1262] Another function of VGAM49 is therefore inhibition of 

FLJ13158 (Accession NM.024909). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13158. 
FLJ20294 (Accession NM.017749) is another VGAM49 
host target gene. FLJ20294 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ20294, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20294 BINDING SITE, 
designated SEQ ID: 1747, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1263] Another function of VGAM49 is therefore inhibition of 



FLJ20294 (Accession NM.017749). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20294. 
FLJ21657 (Accession NM.022483) is another VGAM49 
host target gene. FLJ21657 BINDING SITE is HOST TARGET 
binding site found in the 3' untranslated region of mRNA 
encoded by FLJ21657, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21657 BINDING SITE, 
designated SEQ ID:1991, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 
[1264] Another function of VGAM49 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
GT650 (Accession NM_052851) is another VGAM49 host 
target gene. GT650 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by GT650, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of GT650 BINDING SITE, designated SEQ 
ID:2341, to the nucleotide sequence of VGAM49 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:384. 

[1265] Another function of VGAM49 is therefore inhibition of 
GT650 (Accession NM_052851). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GT650. 
Hairy/enhancer-of-split Related with YRPW Motif 2 (HEY2, 
Accession NM.012259) is another VGAM49 host target 
gene. HEY2 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
HEY2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of HEY2 BINDING SITE, designated SEQ ID: 1420, 
to the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1266] Another function of VGAM49 is therefore inhibition of 

Hairy/enhancer-of-split Related with YRPW Motif 2 (HEY2, 
Accession NM_012259). Accordingly, utilities of VGAM49 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HEY2. Hyperme- 



thylated In Cancer 2 (HIC2, Accession XM.036937) is an- 
other VGAM49 host target gene. HIC2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by HIC2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of HIC2 BINDING 
SITE, designated SEQ ID:2717, to the nucleotide sequence 
of VGAM49 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:384. 
[1267] Another function of VGAM49 is therefore inhibition of Hy- 
permethylated In Cancer 2 (HIC2, Accession XM.036937). 
Accordingly, utilities of VGAM49 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HIC2. HOOK3 (Accession NM.032410) is 
another VGAM49 host target gene. HOOK3 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by HOOK3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of HOOK3 BIND- 
ING SITE, designated SEQ ID:2249, to the nucleotide se- 
quence of VGAM49 RNA, herein designated VGAM RNA, 



also designated SEQ ID:384. 
[1268] Another function of VGAM49 is therefore inhibition of 

HOOK3 (Accession NM_032410). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HOOK3. 
Interleukin 1 Receptor Accessory Protein-like 1 (IL1RAPL1, 
Accession NM.014271) is another VGAM49 host target 
gene. IL1RAPL1 BINDING SITE is HOST TARGET binding 
site found in the 5 x untranslated region of mRNA encoded 
by IL1RAPL1, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of IL1RAPL1 BINDING SITE, designated 
SEQ ID: 1488, to the nucleotide sequence of VGAM49 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:384. 

[1269] Another function of VGAM49 is therefore inhibition of In- 
terleukin 1 Receptor Accessory Protein-like 1 (IL1RAPL1, 
Accession NM.014271). Accordingly, utilities of VGAM49 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IL1RAPL1. KALI 
(Accession NM_052931) is another VGAM49 host target 
gene. KALI BINDING SITE is HOST TARGET binding site 



found in the 3 X untranslated region of mRNA encoded by 
KALI, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of KALI BINDING SITE, designated SEQ ID:2347, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1270] Another function of VGAM49 is therefore inhibition of 
KALI (Accession NM_052931). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KALI. 
KIAA0077 (Accession XM.040158) is another VGAM49 
host target gene. KIAA0077 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0077, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0077 BINDING SITE, 
designated SEQ ID:2773, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

t 1271 ] Another function of VGAM49 is therefore inhibition of 
KIAA0077 (Accession XM.040158). Accordingly, utilities 



of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0077. KIAA0089 (Accession XM.046056) is another 
VGAM49 host target gene. KIAA0089 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0089, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0089 BINDING SITE, designated SEQ ID:2873, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
t 1272 ] Another function of VGAM49 is therefore inhibition of 
KIAA0089 (Accession XM.046056). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0089. KIAA0286 (Accession XM_043118) is another 
VGAM49 host target gene. KIAA0286 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0286, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 



KIAA0286 BINDING SITE, designated SEQ ID:2814, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1273] Another function of VGAM49 is therefore inhibition of 
KIAA0286 (Accession XM_043118). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0286. KIAA0295 (Accession XM.042833) is another 
VGAM49 host target gene. KIAA0295 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0295, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0295 BINDING SITE, designated SEQ ID:2808, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1274] Another function of VGAM49 is therefore inhibition of 
KIAA0295 (Accession XM_042833). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0295. KIAA0342 (Accession XM.047357) is another 
VGAM49 host target gene. KIAA0342 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0342, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0342 BINDING SITE, designated SEQ ID:2890, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1275] Another function of VGAM49 is therefore inhibition of 
KIAA0342 (Accession XM_047357). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0342. KIAA0564 (Accession XM_038664) is another 
VGAM49 host target gene. KIAA0564 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0564, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0564 BINDING SITE, designated SEQ ID:2743, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1276] Another function of VGAM49 is therefore inhibition of 



KIAA0564 (Accession XM_038664). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0564. KIAA0630 (Accession XM_1 14729) is another 
VGAM49 host target gene. KIAA0630 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by KIAA0630, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0630 BINDING SITE, designated SEQ ID:3465, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
t 1277 ] Another function of VGAM49 is therefore inhibition of 
KIAA0630 (Accession XM_114729). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0630. KIAA0662 (Accession XM_088539) is another 
VGAM49 host target gene. KIAA0662 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0662, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA0662 BINDING SITE, designated SEQ ID:3215, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1278] Another function of VGAM49 is therefore inhibition of 
KIAA0662 (Accession XM.088539). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0662. KIAA0830 (Accession XM.045759) is another 
VGAM49 host target gene. KIAA0830 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0830, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0830 BINDING SITE, designated SEQ ID:2866, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1279] Another function of VGAM49 is therefore inhibition of 
KIAA0830 (Accession XM.045759). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0830. KIAA0964 (Accession NM_014902) is another 



VGAM49 host target gene. KIAA0964 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0964, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0964 BINDING SITE, designated SEQ ID: 1579, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
[1280] Another function of VGAM49 is therefore inhibition of 

KIAA0964 (Accession NM_014902). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0964. KIAA1076 (Accession XM.037523) is another 
VGAM49 host target gene. KIAA1076 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1076, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1076 BINDING SITE, designated SEQ ID:2723, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 



[1281] Another function of VGAM49 is therefore inhibition of 
KIAA1076 (Accession XM_037523). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1076. KIAA1181 (Accession XM.043340) is another 
VGAM49 host target gene. KIAA1181 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1181, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1181 BINDING SITE, designated SEQ ID:2817, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1282] Another function of VGAM49 is therefore inhibition of 
KIAA1181 (Accession XM_043340). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1181. KIAA1319 (Accession NM_020770) is another 
VGAM49 host target gene. KIAA1319 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1319, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1319 BINDING SITE, designated SEQ ID:1925, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1283] Another function of VGAM49 is therefore inhibition of 

KIAA1319 (Accession NM.020770). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1319. KIAA1522 (Accession XM.036299) is another 
VGAM49 host target gene. KIAA1522 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1522, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1522 BINDING SITE, designated SEQ ID:2708, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1284] Another function of VGAM49 is therefore inhibition of 
KIAA1522 (Accession XM_036299). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1522. KIAA1906 (Accession XM.055095) is another 
VGAM49 host target gene. KIAA1906 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1906, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1906 BINDING SITE, designated SEQ ID:2971, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
[1285] Another function of VGAM49 is therefore inhibition of 
KIAA1906 (Accession XM.055095). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1906. Mitogen-activated Protein Kinase 6 (MAPK6, 
Accession NM.002748) is another VGAM49 host target 
gene. MAPK6 BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
MAPK6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MAPK6 BINDING SITE, designated SEQ 
ID:952, to the nucleotide sequence of VGAM49 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:384. 

[1286] Another function of VGAM49 is therefore inhibition of Mi- 
togen-activated Protein Kinase 6 (MAPK6, Accession 
NM.002748). Accordingly, utilities of VGAM49 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MAPK6. MGC13138 (Accession 
NM_033410) is another VGAM 4 9 host target gene. 
MGC13138 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
MGC13138, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MGC13138 BINDING SITE, designated SEQ 
ID:2332, to the nucleotide sequence of VGAM49 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:384. 

[1287] Another function of VGAM49 is therefore inhibition of 

MGC13138 (Accession NM_033410). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC13138. MGC2742 (Accession NM.023938) is another 
VGAM49 host target gene. MGC2742 BINDING SITE is 



HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by MGC2742, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC2742 
BINDING SITE, designated SEQ ID:2040, to the nucleotide 
sequence of VGAM49 RNA, herein designated VGAM RNA, 
also designated SEQ ID:384. 

[1288] Another function of VGAM49 is therefore inhibition of 
MGC2742 (Accession NM.023938). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC2742. MGC32043 (Accession NM.144582) is another 
VGAM49 host target gene. MGC32043 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by MGC32043, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC32043 BINDING SITE, designated SEQ ID:2486, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1289] Another function of VGAM49 is therefore inhibition of 



MGC32043 (Accession NM_144582). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC32043. Nuclear Factor of Activated T-cells 5, Tonic- 
ity-responsive (NFAT5, Accession NM.138714) is another 
VGAM49 host target gene. NFAT5 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by NFAT5, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of NFAT5 BINDING SITE, 
designated SEQ ID:2452, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 
[1290] Another function of VGAM49 is therefore inhibition of Nu- 
clear Factor of Activated T-cells 5, Tonicity-responsive 
(NFAT5, Accession NM_138714). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NFAT5. 
Oxysterol Binding Protein-like 8 (OSBPL8, Accession 
NM_020841) is another VGAM 4 9 host target gene. OSBPL8 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by OSBPL8, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of OSBPL8 BINDING SITE, designated SEQ ID: 1929, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1291] Another function of VGAM49 is therefore inhibition of 
Oxysterol Binding Protein-like 8 (OSBPL8, Accession 
NM_020841). Accordingly, utilities of VGAM49 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with OSBPL8. RAB10, Member RAS 
Oncogene Family (RAB10, Accession XM.097979) is an- 
other VGAM49 host target gene. RAB10 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by RAB10, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RAB10 BIND- 
ING SITE, designated SEQ ID:3337, to the nucleotide se- 
quence of VGAM49 RNA, herein designated VGAM RNA, 
also designated SEQ ID:384. 

[1292] Another function of VGAM49 is therefore inhibition of 

RAB10, Member RAS Oncogene Family (RAB10, Accession 



XM.097979). Accordingly, utilities of VGAM49 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with RAB10. RAN Binding Protein 1 
(RANBP1, Accession NM.002882) is another VGAM49 host 
target gene. RANBP1 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by RAN BP 1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RANBP1 BINDING SITE, 
designated SEQ ID:969, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 
[1293] Another function of VGAM49 is therefore inhibition of 

RAN Binding Protein 1 (RANBP1, Accession NM_002882). 
Accordingly, utilities of VGAM49 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RAN BP 1. Ras Association (RalGDS/AF-6) 
Domain Family 2 (RASSF2, Accession NM.014737) is an- 
other VGAM49 host target gene. RASSF2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by RASSF2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RASSF2 BIND- 
ING SITE, designated SEQ ID:1537, to the nucleotide se- 
quence of VGAM49 RNA, herein designated VGAM RNA, 
also designated SEQ ID:384. 

[1294] Another function of VGAM49 is therefore inhibition of Ras 
Association (RalGDS/AF-6) Domain Family 2 (RASSF2, Ac- 
cession NM.014737). Accordingly, utilities of VGAM49 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RASSF2. Serine/ 
threonine Kinase 22D (spermiogenesis associated) 
(STK22D, Accession NM.032028) is another VGAM49 host 
target gene. STK22D BINDING SITE is HOST TARGET bind- 
ing site found in the 3 N untranslated region of mRNA en- 
coded by STK22D, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of STK22D BINDING SITE, 
designated SEQ ID:2226, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1295] Another function of VGAM49 is therefore inhibition of 

Serine/threonine Kinase 22D (spermiogenesis associated) 



(STK22D, Accession NM_032028). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with STK22D. 
Synaptojanin 2 (SYNJ2, Accession XM_029746) is another 
VGAM49 host target gene. SYNJ2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SYNJ2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SYNJ2 BINDING SITE, 
designated SEQ ID:2606, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 
[1296] Another function of VGAM49 is therefore inhibition of 
Synaptojanin 2 (SYNJ2, Accession XM_029746). Accord- 
ingly, utilities of VGAM49 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYNJ2. TBLR1 (Accession NM.024665) is another 
VGAM49 host target gene. TBLR1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by TBLR1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of TBLR1 BINDING SITE, 
designated SEQ ID:2079, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 
[1297] Another function of VGAM49 is therefore inhibition of 
TBLR1 (Accession NM.024665). Accordingly, utilities of 
VGAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TBLR1. 
Transmembrane 9 Superfamily Member 1 (TM9SF1, Ac- 
cession NM_006405) is another VGAM49 host target gene. 
TM9SF1 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
TM9SF1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TM9SF1 BINDING SITE, designated SEQ 
ID: 1296, to the nucleotide sequence of VGAM49 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:384. 

[1298] Another function of VGAM49 is therefore inhibition of 
Transmembrane 9 Superfamily Member 1 (TM9SF1, Ac- 
cession NM_006405). Accordingly, utilities of VGAM49 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with TM9SF1. Unc-51-like 
Kinase 2 (C. elegans) (ULK2, Accession NM.014683) is an- 
other VGAM49 host target gene. ULK2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ULK2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ULK2 BIND- 
ING SITE, designated SEQ ID:1523, to the nucleotide se- 
quence of VGAM49 RNA, herein designated VGAM RNA, 
also designated SEQ ID:384. 
[1299] Another function of VGAM49 is therefore inhibition of 
Unc-51-like Kinase 2 (C. elegans) (ULK2, Accession 
NM_014683). Accordingly, utilities of VGAM49 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with ULK2. Unc-5 Homolog D (C. 
elegans) (UNC5D, Accession NM_080872) is another 
VGAM49 host target gene. UNC5D BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by UNC5D, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of UNC5D BINDING 



SITE, designated SEQ ID:2393, to the nucleotide sequence 
of VGAM49 RNA, herein designated VGAM RNA, also des- 
ignated SEQ ID:384. 

[1300] Another function of VGAM49 is therefore inhibition of 
Unc-5 Homolog D (C. elegans) (UNC5D, Accession 
NM_080872). Accordingly, utilities of VGAM49 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with UNC5D. LOC121219 
(Accession XM.058544) is another VGAM49 host target 
gene. LOC121219 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by LOC121219, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC121219 BINDING SITE, desig- 
nated SEQ ID:2988, to the nucleotide sequence of 
VGAM49 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:384. 

[1301] Another function of VGAM49 is therefore inhibition of 

LOC121219 (Accession XM_058544). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC121219. LOC128077 (Accession XM_059208) is an- 



other VGAM49 host target gene. LOC128077 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC128077, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC128077 BINDING SITE, designated SEQ ID:3006, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 
[1302] Another function of VGAM49 is therefore inhibition of 

LOC128077 (Accession XM_059208). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC128077. LOC143451 (Accession XM.084521) is an- 
other VGAM49 host target gene. LOC143451 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC143451, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143451 BINDING SITE, designated SEQ ID:3058, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 



[1303] Another function of VGAM49 is therefore inhibition of 

LOC143451 (Accession XM_084521). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143451. LOC145125 (Accession XM.085025) is an- 
other VGAM49 host target gene. LOC145125 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145125, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145125 BINDING SITE, designated SEQ ID:3075, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1304] Another function of VGAM49 is therefore inhibition of 

LOC145125 (Accession XM_085025). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145125. LOC149351 (Accession XM.086503) is an- 
other VGAM49 host target gene. LOC149351 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC149351, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149351 BINDING SITE, designated SEQ ID:3131, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1305] Another function of VGAM49 is therefore inhibition of 

LOC149351 (Accession XM_086503). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149351. LOC149722 (Accession XM.097709) is an- 
other VGAM49 host target gene. LOC149722 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149722, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149722 BINDING SITE, designated SEQ ID:3312, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1306] Another function of VGAM49 is therefore inhibition of 

LOC149722 (Accession XM_097709). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC149722. LOC149837 (Accession XM.097747) is an- 
other VGAM49 host target gene. LOC149837 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149837, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149837 BINDING SITE, designated SEQ ID:3318, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 
[1307] Another function of VGAM49 is therefore inhibition of 

LOC149837 (Accession XM.097747). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149837. LOC150054 (Accession XM.097797) is an- 
other VGAM49 host target gene. LOC150054 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC150054, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150054 BINDING SITE, designated SEQ ID:3323, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:384. 

[1308] Another function of VGAM49 is therefore inhibition of 

LOC150054 (Accession XM.097797). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150054. LOC150150 (Accession XM.097820) is an- 
other VGAM49 host target gene. LOC150150 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC150150, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150150 BINDING SITE, designated SEQ ID:3324, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1309] Another function of VGAM49 is therefore inhibition of 

LOC150150 (Accession XM.097820). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150150. LOC150225 (Accession XM.097870) is an- 
other VGAM49 host target gene. LOC150225 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150225, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150225 BINDING SITE, designated SEQ ID:3327, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1310] Another function of VGAM49 is therefore inhibition of 

LOC150225 (Accession XM_097870). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150225. LOC152816 (Accession XM.098270) is an- 
other VGAM49 host target gene. LOC152816 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC152816, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152816 BINDING SITE, designated SEQ ID:3364, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1311] Another function of VGAM49 is therefore inhibition of 

LOC152816 (Accession XM_098270). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC152816. LOC155038 (Accession XM.088130) is an- 
other VGAM49 host target gene. LOC155038 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC155038, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155038 BINDING SITE, designated SEQ ID:3198, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 
[1312] Another function of VGAM49 is therefore inhibition of 

LOC155038 (Accession XM_088130). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC155038. LOC158629 (Accession XM_098972) is an- 
other VGAM49 host target gene. LOC158629 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158629, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158629 BINDING SITE, designated SEQ ID:3394, to 



the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1313] Another function of VGAM49 is therefore inhibition of 

LOC158629 (Accession XM_098972). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158629. LOC158943 (Accession XM.018400) is an- 
other VGAM49 host target gene. LOC158943 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158943, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158943 BINDING SITE, designated SEQ ID:2572, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1314] Another function of VGAM49 is therefore inhibition of 

LOC158943 (Accession XM_018400). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158943. LOC170082 (Accession XM_093092) is an- 
other VGAM49 host target gene. LOC170082 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC170082, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC170082 BINDING SITE, designated SEQ ID:3254, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1315] Another function of VGAM49 is therefore inhibition of 

LOC170082 (Accession XM_093092). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC170082. LOC199920 (Accession XM.114056) is an- 
other VGAM49 host target gene. LOC199920 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC199920, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199920 BINDING SITE, designated SEQ ID:3436, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1316] Another function of VGAM49 is therefore inhibition of 

LOC199920 (Accession XM_114056). Accordingly, utilities 



of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC199920. LOC2 19667 (Accession XM.166098) is an- 
other VGAM49 host target gene. LOC2 19667 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 19667, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219667 BINDING SITE, designated SEQ ID:3516, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 
[1317] Another function of VGAM49 is therefore inhibition of 

LOC2 19667 (Accession XM_166098). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19667. LOC220279 (Accession XM.169083) is an- 
other VGAM49 host target gene. LOC220279 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC220279, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC220279 BINDING SITE, designated SEQ ID:3653, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1318] Another function of VGAM49 is therefore inhibition of 

LOC220279 (Accession XM_169083). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220279. LOC221830 (Accession XM.166508) is an- 
other VGAM49 host target gene. LOC221830 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221830, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221830 BINDING SITE, designated SEQ ID:3567, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1319] Another function of VGAM49 is therefore inhibition of 

LOC221830 (Accession XM.166508). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221830. LOC222166 (Accession XM.168425) is an- 
other VGAM49 host target gene. LOC222166 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222166, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222166 BINDING SITE, designated SEQ ID:3635, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1320] Another function of VGAM49 is therefore inhibition of 

LOC222166 (Accession XM.168425). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222166. LOC254440 (Accession XM.173126) is an- 
other VGAM49 host target gene. LOC254440 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 54440, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254440 BINDING SITE, designated SEQ ID:3729, to 
the nucleotide sequence of VGAM49 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:384. 

[1321] Another function of VGAM49 is therefore inhibition of 



LOC254440 (Accession XM.173126). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254440. LOC51123 (Accession XM.018277) is an- 
other VGAM49 host target gene. LOC51123 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC51123, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC51123 BINDING SITE, designated SEQ ID:2571, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 
[1322] Another function of VGAM49 is therefore inhibition of 

LOC51123 (Accession XM_018277). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51123. LOC51596 (Accession NM.015921) is another 
VGAM49 host target gene. LOC51596 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC51596, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
LOC51596 BINDING SITE, designated SEQ ID:1651, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1323] Another function of VGAM49 is therefore inhibition of 

LOC51596 (Accession NM_015921). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51596. LOC84570 (Accession NM.032518) is another 
VGAM49 host target gene. LOC84570 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC84570, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC84570 BINDING SITE, designated SEQ ID:2257, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1324] Another function of VGAM49 is therefore inhibition of 

LOC84570 (Accession NM_032518). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC84570. LOC92710 (Accession XM_046811) is another 



VGAM49 host target gene. LOC92710 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC92710, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92710 BINDING SITE, designated SEQ ID:2885, to the 
nucleotide sequence of VGAM49 RNA, herein designated 
VGAM RNA, also designated SEQ ID:384. 

[1325] Another function of VGAM49 is therefore inhibition of 

LOC92710 (Accession XM_046811). Accordingly, utilities 
of VGAM49 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92710. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 50 (VGAM50) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1326] VGAM50 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM50 was detected is described 



hereinabove with reference to Figs. 1-8. 

[1327] VGAM50 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM50 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1328] VGAM50 gene encodes a VGAM50 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM50 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM50 precursor RNA is designated SEQ 
ID:36, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:36 is 
located at position 2870 relative to the genome of Vac- 
cinia Virus. 

I 1 329] VGAM 50 precursor RNA folds onto itself, forming VGAM 50 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 



sequence of the second half thereof. 
[1330] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM50 folded precursor RNA into VGAM50 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 81%) nucleotide se- 
quence of VGAM 50 RNA is designated SEQ ID:385, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1331] VGAM 50 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 50 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 50 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[1332] VGAM 50 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM50 host target RNA, 



herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM50 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM50 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 50 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[1333] The complementary binding of VGAM50 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 50 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM50 host tar- 



get RNA into VGAM50 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1334 ] It is appreciated that VGAM50 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM50 host target genes. The mRNA of 
each one of this plurality of VGAM50 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM50 RNA, herein designated VGAM 
RNA, and which when bound by VGAM50 RNA causes in- 
hibition of translation of respective one or more VGAM50 
host target proteins. 

[1335] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM50 gene, herein designated VGAM GENE, on one or 
more VGAM50 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 



Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[1336] it is yet further appreciated that a function of VGAM50 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM50 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM50 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM50 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1337] Nucleotide sequences of the VGAM50 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 50 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM50 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM50 are further de- 
scribed hereinbelow with reference to Table 1. 



[1338] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM50 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM50 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1339] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM50 gene, herein designated VGAM is in- 
hibition of expression of VGAM50 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM50 correlate with, and may be deduced from, the 
identity of the target genes which VGAM50 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1340] Fanconi Anemia, Complementation Group F (FANCF, Ac- 
cession NM.022725) is a VGAM 50 host target gene. 
FANCF BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by FANCF, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of FANCF BINDING SITE, designated SEQ ID: 1997, 



to the nucleotide sequence of VGAM50 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:385. 

[1341] a function of VGAM50 is therefore inhibition of Fanconi 
Anemia, Complementation Group F (FANCF, Accession 
NM.022725). Accordingly, utilities of VGAM 50 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with FANCF. G Protein-coupled Re- 
ceptor 65 (GPR65, Accession XM.007392) is another 
VGAM 50 host target gene. GPR65 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by GPR65, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GPR65 BINDING SITE, 
designated SEQ ID:2544, to the nucleotide sequence of 
VGAM 50 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:385. 

[1342] Another function of VGAM50 is therefore inhibition of G 
Protein-coupled Receptor 65 (GPR65, Accession 
XM_007392). Accordingly, utilities of VGAM50 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with GPR65. Lamin Bl (LMNB1, Ac- 
cession NM_005573) is another VGAM50 host target gene. 



LMNB1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
LMNB1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of LMNB1 BINDING SITE, designated SEQ 
ID: 1226, to the nucleotide sequence of VGAM50 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:385. 

[1343] Another function of VGAM50 is therefore inhibition of 

Lamin Bl (LMNB1, Accession NM.005573), a gene which is 
thought to provide a framework for the nuclear envelope 
and may also interact with chromatin. Accordingly, utili- 
ties of VGAM50 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LMNB1. The function of LMNB1 has been established by 
previous studies. Lamins are the major components of the 
nuclear lamina which underlies the nuclear envelope of 
eukaryotic cells (see OMIM Ref. No. lamin A, 150330). 
Maeno et al. (1995) noted that lamins are members of the 
intermediate filament protein family. Vertebrate lamins 
are classified into 2 types, A and B, and mammalian so- 
matic cells show 2 species of each type: lamins A and C 



for the A type and Bl and B2 for the B type. In addition, 
germ-cell-specific lamins have been reported for both 
types (Furukawa and Hotta, 1993 and Furukawa et al., 
1994). While A-type lamins are expressed in a develop- 
mentally controlled manner, B-type lamins are expressed 
in all kinds of cells. Although the role of lamins may be 
primarily structural, information about other functions 
such as interactions with interphase chromatin and in- 
volvement in DNA replication is accumulating The lamin B 
gene in the mouse is located on chromosome 18 Qustice 
et al., 1992) in a region of linkage homology to the long 
arm of human chromosome 5. This gene (Lmnbl) was 
isolated by Maeno et al. (1995). Structural analysis showed 
that the lamin Bl gene spans about 43 kb of the genome 
and consists of 11 exons and 10 introns. Exon/intron 
structure of the Bl gene clearly showed the conserved or- 
ganization among the intermediate filament protein family 
genes. The presumptive promoter region has high GC 
content and contains a CAAT box and multiple Spl sites 
but no classical TATA box, suggesting to the authors that 
the lamin Bl gene has atypical housekeeping gene pro- 
moter with a CpG island 
[1344] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1345] Maeno, H.; Sugimoto, K.; Nakajima, N. : Genomic structure 
of the mouse gene (Lmnbl) encoding nuclear lamin Bl. 
Genomics 30: 342-346, 1995. ; and 

[1346] Maeno, H.; Sugimoto, K.; Nakajima, N. : Genomic structure 
of the mouse gene (Lmnbl) encoding nuclear lamin Bl. 
Genomics 30: 342-346, 1995. 

[1347] Further studies establishing the function and utilities of 
LMNB1 are found in John Hopkins OMIM database record 
ID 150340, and in sited publications numbered 
3012-3013, 2790, 3006-300 and 3011 listed in the bibli- 
ography section hereinbelow, which are also hereby incor- 
porated by reference. Multiple Endocrine Neoplasia I 
(MEN1, Accession XM.167804) is another VGAM50 host 
target gene. MEN1 BINDING SITE is HOST TARGET binding 
site found in the 5^ untranslated region of mRNA encoded 
by MEN1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MEN1 BINDING SITE, designated SEQ 
ID:3600, to the nucleotide sequence of VGAM50 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:385. 

[1348] Another function of VGAM50 is therefore inhibition of 
Multiple Endocrine Neoplasia I (MEN1, Accession 
XM.167804). Accordingly, utilities of VGAM50 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MEN1. Pleiomorphic Adenoma 
Gene 1 (PLAG1, Accession NM.002655) is another 
VGAM50 host target gene. PLAG1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PLAG1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PLAG1 BINDING SITE, 
designated SEQ ID:944, to the nucleotide sequence of 
VGAM50 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:385. 

[1349] Another function of VGAM50 is therefore inhibition of 
Pleiomorphic Adenoma Gene 1 (PLAG1, Accession 
NM_002655), a gene which contains a zinc finger domain. 
Accordingly, utilities of VGAM50 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PLAG1. The function of PLAG1 has been 
established by previous studies. Pleomorphic adenomas 



are benign epithelial tumors originating from the major 
and minor salivary glands (see OMIM Ref. No. 181030). 
They are characterized by recurrent chromosome translo- 
cations; the most common abnormalities involve chromo- 
some 8, with consistent breakpoints at band ql2. Kas et 
al. (1997) described the construction of 2 nonoverlapping 
YAC contigs covering about 75% of human chromosome 
band 8ql2, which spans approximately 9 Mb of genomic 
DNA and includes a number of known genes such as MOS 
(OMIM Ref. No. 190060) and LYN (OMIM Ref. No. 165120), 
as well as novel genes and expressed sequence tags 
(ESTs). By fluorescence in situ hybridization, the authors 
determined that the majority of pleomorphic adenoma 
8ql2 breakpoints clustered within a 2-Mb contig that was 
mapped to the centromeric region of 8ql2 and that was 
covered by 34 overlapping YAC clones, and tagged by 31 
markers with an average spacing of 65 kb. Nine of 11 pri- 
mary adenomas with 8ql2 abnormalities had breakpoints 
mapping within a 300-kb interval. By searching sequence 
databases with sequence tagged sites (STSs) located 
within the 300-kb region, Kas et al. (1997) identified an 
EST with sequence identity to one of the STSs. Northern 
blot analysis using this EST detected a 7.5-kb transcript 



representing pleomorphic adenoma gene-1 (PLAG1). The 
authors cloned human fetal kidney PLAG1 cDNAs and 
found that the PLAG1 gene contains 5 exons. Southern 
blot analysis of DNA from pleomorphic adenomas with 
t(3;8) detected rearrangements in the 5-prime noncoding 
region of the PLAG1 gene. Using 5-prime RACE or RT- 
PCR, the authors generated hybrid transcripts consisting 
of PLAG1 and beta- 1 -eaten in (CTNNB1; 116806) from ev- 
ery primary tumor analyzed. Northern blot analysis of 3 
pleomorphic adenomas with t(3;8) and 1 adenoma with a 
variant t(8; 15) revealed that PLAG1 expression was acti- 
vated by the translocations in all 4 tumors. Kas et al. 
(1997) detected the 7.5-kb PLAG1 transcript in normal 
human fetal lung, fetal liver, and fetal kidney, but not in 
the corresponding adult tissues, adult salivary gland, or 
fetal brain; CTNNB1 appeared to be ubiquitously ex- 
pressed. The deduced PLAG1 protein has 2 potential nu- 
clear localization signals in the N-terminal region, 7 zinc 
finger domains, and a serine-rich C terminus. Astrom et 
al. (1999) found overexpression of PLAG1 in 23 of 47 pri- 
mary benign and malignant pleomorphic adenomas of the 
salivary glands. In 5 adenomas with a normal karyotype, 
fusion transcripts were found in 3; PLAG1 and CTNNB1 



were fused in 1 case, and in 2 others PLAG1 was fused 
with the gene encoding transcription elongation factor Sll 
(OMIM Ref. No. 601425). The fusions occurred in the 
5-prime noncoding region of PLAG1, leading to exchange 
of regulatory control elements and, as a consequence, ac- 
tivation of PLAG1 gene expression. Because all of the 
cases had grossly normal karyotypes, the rearrangements 
must result from cryptic rearrangements. 

[1350] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

I 1 351] Astrom, A.-K.; Voz, M. L; Kas, K.; Roijer, E.; Wedell, B.; 

Mandahl, N.; Van de Ven, W.; Mark, J.; Stenman, G. : Con- 
served mechanism of PLAG1 activation in salivary gland 
tumors with and without chromosome 8ql2 abnormali- 
ties: identification of Sll as a new fusion partner gene. 
Cancer Res. 59: 918-923, 1999. ; and 

t 1352 ] Kas, K.; Roijer, E.; Voz, M.; Meyen, E.; Stenman, G.; Van de 
Ven, W. J. M. : A 2-Mb YAC contig and physical map cov- 
ering the chromosome 8ql2 breakpoint cluster region in 
pleomorphic ad. 

[1353] Further studies establishing the function and utilities of 
PLAG1 are found in John Hopkins OMIM database record 



ID 603026, and in sited publications numbered 124 and 
1338-1339 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. S100 
Calcium Binding Protein All (calgizzarin) (S100A11, Ac- 
cession NM_005620) is another VGAM50 host target gene. 
S100A11 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
S100A11, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of S100A11 BINDING SITE, designated SEQ 
ID: 1231, to the nucleotide sequence of VGAM50 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:385. 

[1354] Another function of VGAM50 is therefore inhibition of 

S100 Calcium Binding Protein All (calgizzarin) (S100A11, 
Accession NM_005620), a gene which is a tissue/cell type 
specific calcium-binding protein that interacts with target 
proteins to link extracellular stimuli to cellular responses; 
member of the S100 family. Accordingly, utilities of 
VGAM50 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with S100A11. 
The function of S100A11 has been established by previ- 



ous studies. Proteins of the S100 protein family belong to 
the large group of EF-hand calcium-binding proteins. 
Todoroki et al. (1991) purified an S100 protein from 
chicken gizzard that they called calgizzarin. Watanabe et 
al. (1991) isolated a cDNA encoding rabbit calgizzarin. 
Tanaka et al. (1995) identified and sequenced a cDNA en- 
coding a human calgizzarin homolog. They found that the 
expression of human calgizzarin was remarkably elevated 
in colorectal cancers compared with that in normal col- 
orectal mucosa. Tomasetto et al. (1995) reported that cal- 
gizzarin, or MLN70, is one of several genes expressed in 
breast cancer-derived metastatic axillary lymph nodes but 
not in normal lymph nodes or breast fibroadenomas. By in 
situ hybridization, Moog-Lutz et al. (1995) mapped the 
calgizzarin, or S100C, gene to lq21. By analysis of clones 
from this region, Wicki et al. (1996) determined that 
S100A11 is part of the S100 gene cluster and is located 
near S100A10 (OMIM Ref. No. 114085). 

[1355] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1356] watanabe, M.; Ando, Y.; Todoroki, H.; Minami, H.; Hidaka, 
H. : Molecular cloning and sequencing of a cDNA clone 



encoding a new calcium binding protein, named calgiz- 
zarin, from rabbit lung. Biochem. Biophys. Res. Commun. 
181: 644-649, 1991. ; and 

[1357] wicki, R.; Marenholz, I.; Mischke, D.; Schafer, B. W.; Heiz- 
mann, C. W. : Characterization of the human S100A12 
(calgranulin C, p6, CAAF1, CGRP) gene, a new member of 
the S100 gene dust. 

[1358] Further studies establishing the function and utilities of 
S100A11 are found in John Hopkins OMIM database 
record ID 603114, and in sited publications numbered 
299-301, 135 and 1938 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Solute Carrier Family 9 (sodium/hydrogen ex- 
changer), Isoform 6 (SLC9A6, Accession NM_006359) is 
another VGAM50 host target gene. SLC9A6 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SLC9A6, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC9A6 
BINDING SITE, designated SEQ ID:1290, to the nucleotide 
sequence of VGAM50 RNA, herein designated VGAM RNA, 
also designated SEQ ID:385. 



[1359] Another function of VGAM50 is therefore inhibition of So- 
lute Carrier Family 9 (sodium /hydrogen exchanger), Iso- 
form 6 (SLC9A6, Accession NM_006359), a gene which is 
involved electroneutral exchange of protons for na+ and 
k+ across the mitochondrial inner membrane. Accord- 
ingly, utilities of VGAM50 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC9A6. The function of SLC9A6 has been es- 
tablished by previous studies. By searching sequence 
databases for proteins with sequence similarity to the S. 
cerevisiae mitochondrial sodium/hydrogen exchanger 
Nha2, Numata et al. (1998) identified the deduced protein 
product of the KIAA0267 cDNA (Nagase et al., 1996), 
SLC9A6. The KIAA0267-encoded protein shares 30% 
amino acid sequence identity with S. cerevisiae Nha2, and 
approximately 20 to 24% identity with the mammalian 
NHE isoforms NHE1 to NHE5 (see OMIM Ref. No. SLC9A5; 
600477). Numata et al. (1998), who concluded that the 
KIAA0267 cDNA lacks 5-prime coding sequence, isolated 
a human cDNA containing the complete coding sequence 
of SLC9A6, which they called NHE6. The deduced 
669-amino acid SLC9A6 protein has 12 putative mem- 
brane-spanning segments within the N-terminal region, 



and a hydrophilic C terminus, similar to the topologies 
predicted for other NHEs. In addition, SLC9A6 has a puta- 
tive mitochondrial inner membrane targeting signal at its 
N terminus. Northern blot analysis detected an approxi- 
mately 5.5-kb SLC9A6 transcript that was ubiquitously 
expressed, with the most abundant expression in mito- 
chondrion-rich tissues such as brain, skeletal muscle, and 
heart. Fluorescence microscopy suggested that SLC9A6 
localizes to mitochondria. Numata et al. (1998) deleted 
the S. cerevisiae NHA2 gene by homologous disruption 
and found that benzamil-inhibitable, acid-activated 
sodium uptake into mitochondria was abolished in the 
mutant strain. The mutant strain also showed retarded 
growth on nonfermentable carbon sources and severely 
reduced survival during the stationary phase of the cell 
cycle compared with the parental strain, consistent with a 
defect in aerobic metabolism. The authors suggested that 
Nha2 and SLC9A6 are homologous sodium/hydrogen ex- 
changers that are important for mitochondrial function. 

[1360] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1361] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 



Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 
mura, N. : Prediction of the coding sequences of unidenti- 
fied human genes. VI. The coding sequences of 80 new 
genes (KIAA0201-KIAA0280) deduced by analysis of cDNA 
clones from cell line KG-1 and brain. DNA Res. 3: 
321-329, 1996. Note: Supplement: DNA Res. 3: 341-354, 
1996. ; and 

[1362] Numata, M.; Petrecca, K.; Lake, N.; OrlowskiJ. : Identifica- 
tion of a mitochondrial Na+/H+ exchanger. J. Biol. Chem. 
273: 6951-6959, 1998. 

[1363] Further studies establishing the function and utilities of 
SLC9A6 are found in John Hopkins OMIM database record 
ID 300231, and in sited publications numbered 
2015-2016 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Superoxide Dismutase 2, Mitochondrial (SOD2, Ac- 
cession NM_000636) is another VCAM50 host target gene. 
SOD2 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by SOD2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of SOD2 BINDING SITE, designated SEQID:766, to 



the nucleotide sequence of VGAM50 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:385. 
[1364] Another function of VGAM50 is therefore inhibition of Su- 
peroxide Dismutase 2, Mitochondrial (SOD2, Accession 
NM.000636), a gene which is intramitochondrial free rad- 
ical scavenging enzyme. When he has polymorphism in 
signal peptides he could couse diseases of distribution. 
Accordingly, utilities of VGAM50 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SOD2. The function of SOD2 has been es- 
tablished by previous studies. Rosenblum et al. (1996) 
emphasized the importance of polymorphism in signal 
peptides that target organelle-specific proteins to their 
subcellular sites of action. They discovered a polymor- 
phism when they cloned the SOD2 gene from cell lines of 
normal individuals and patients with genetic diseases of 
premature aging. The polymorphism consisted of a single 
nucleotide change in the region of the DNA that encodes 
the signal sequence such that either an alanine or a valine 
was present (147460.0001). Rosenblum et al. (1996) sug- 
gested that such signal sequence polymorphism could re- 
sult in diseases of distribution, where essential proteins 
are not properly targeted, thereby leading to absolute or 



relative deficiencies of critical enzymes within specific cel- 
lular compartments. They suggested that progeria (OMIM 
Ref. No. 176670) and related syndromes may be diseases 
of distribution. Hiroi et al. (1999) found an increased fre- 
quency for the SOD2-VV genotype (homozygosity for the 
valine (V) allele vs the alanine allele) in Japanese with non- 
familial idiopathic cardiomyopathy (IDC) and suggested 
that this polymorphism may collaborate with the 
DRP1*1401 allele of the HLA-DRB1 gene (OMIM Ref. No. 
142857) in controlling the susceptibility to nonfamilial 
IDC 

[1365] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1366] Hiroi, S.; Harada, H.; Nishi, H.; Satoh, M.; Nagai, R.; 

Kimura, A. : Polymorphisms in the SOD2 and HLA-DRB1 
genes are associated with nonfamilial idiopathic dilated 
cardiomyopathy in Japanese. Biochem. Biophys. Res. Com- 
mun. 261: 332-339, 1999. ; and 

[1367] Rosenblum, J. S.; Gilula, N. B.; Lerner, R. A. : On signal se- 
quence polymorphisms and diseases of distribution. Proc. 
Nat. Acad. Sci. 93: 4471-4473, 1996. 

[1368] Further studies establishing the function and utilities of 



S0D2 are found in John Hopkins OMIM database record ID 
147460, and in sited publications numbered 798-802, 
866-80 and 867-809 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Baculoviral IAP Repeat-containing 2 (BIRC2, Acces- 
sion XM_040717) is another VGAM50 host target gene. 
BIRC2 BINDING SITE is HOST TARGET binding site found in 
the 5 X untranslated region of mRNA encoded by BIRC2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of BIRC2 BINDING SITE, designated SEQ ID:2784, 
to the nucleotide sequence of VGAM50 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:385. 
[1369] Another function of VGAM50 is therefore inhibition of 
Baculoviral IAP Repeat-containing 2 (BIRC2, Accession 
XM_040717). Accordingly, utilities of VGAM 50 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with BIRC2. Chromosome X Open 
Reading Frame 1 (CXorfl, Accession NM.004709) is an- 
other VGAM 50 host target gene. CXorfl BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by CXorfl, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CXorfl BIND- 
ING SITE, designated SEQ ID:1145, to the nucleotide se- 
quence of VGAM50 RNA, herein designated VGAM RNA, 
also designated SEQ ID:385. 
[1370] Another function of VGAM50 is therefore inhibition of 

Chromosome X Open Reading Frame 1 (CXorfl, Accession 
NM_004709). Accordingly, utilities of VGAM 50 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with CXorfl. KIAA0367 (Accession 
XM.041018) is another VGAM 50 host target gene. 
KIAA0367 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
KIAA0367, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of KIAA0367 BINDING SITE, designated SEQ 
ID:2787, to the nucleotide sequence of VGAM50 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:385. 

[1371] Another function of VGAM50 is therefore inhibition of 
KIAA0367 (Accession XM_041018). Accordingly, utilities 



of VGAM50 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0367. KIAA1321 (Accession XM_030856) is another 
VGAM50 host target gene. KIAA1321 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1321, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1321 BINDING SITE, designated SEQ ID:2627, to the 
nucleotide sequence of VGAM50 RNA, herein designated 
VGAM RNA, also designated SEQ ID:385. 
[1372] Another function of VGAM50 is therefore inhibition of 
KIAA1321 (Accession XM.030856). Accordingly, utilities 
of VGAM50 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1321. KIAA1718 (Accession XM_034823) is another 
VGAM 50 host target gene. KIAA1718 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1718, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 



KIAA1718 BINDING SITE, designated SEQ ID:2686, to the 
nucleotide sequence of VGAM50 RNA, herein designated 
VGAM RNA, also designated SEQ ID:385. 

[1373] Another function of VGAM50 is therefore inhibition of 
KIAA1718 (Accession XM_034823). Accordingly, utilities 
of VGAM50 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1718. KIAA1789 (Accession XM.040486) is another 
VGAM 50 host target gene. KIAA1789 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA1789, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1789 BINDING SITE, designated SEQ ID:2781, to the 
nucleotide sequence of VGAM50 RNA, herein designated 
VGAM RNA, also designated SEQ ID:385. 

[1374] Another function of VGAM50 is therefore inhibition of 
KIAA1789 (Accession XM_040486). Accordingly, utilities 
of VGAM50 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1789. PR02964 (Accession NM_018547) is another 
VGAM 50 host target gene. PR02964 BINDING SITE is HOST 



TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PR02964, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PR02964 BINDING 
SITE, designated SEQ ID: 1842, to the nucleotide sequence 
of VGAM50 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:385. 
[1375] Another function of VGAM50 is therefore inhibition of 

PR02964 (Accession NM.018547). Accordingly, utilities of 
VGAM50 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR02964. 
Solute Carrier Family 17 (sodium-dependent inorganic 
phosphate cotransporter), Member 6 (SLC17A6, Accession 
NM_020346) is another VGAM 50 host target gene. 
SLC17A6 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
SLC17A6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC17A6 BINDING SITE, designated SEQ 
ID: 1912, to the nucleotide sequence of VGAM50 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:385. 

[1376] Another function of VGAM50 is therefore inhibition of So- 
lute Carrier Family 17 (sodium-dependent inorganic 
phosphate cotransporter), Member 6 (SLC17A6, Accession 
NM.020346). Accordingly, utilities of VGAM50 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SLC17A6. TNF Receptor-as- 
sociated Factor 3 (TRAF3, Accession XM.007256) is an- 
other VGAM50 host target gene. TRAF3 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by TRAF3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TRAF3 BIND- 
ING SITE, designated SEQ ID:2542, to the nucleotide se- 
quence of VGAM50 RNA, herein designated VGAM RNA, 
also designated SEQ ID:385. 

[1377] Another function of VGAM50 is therefore inhibition of TNF 
Receptor-associated Factor 3 (TRAF3, Accession 
XM.007256). Accordingly, utilities of VGAM 50 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with TRAF3. LOC151361 (Accession 
XM.098048) is another VGAM 50 host target gene. 



LOC151361 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC151361, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC151361 BINDING SITE, desig- 
nated SEQ ID:3344, to the nucleotide sequence of 
VGAM50 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:385. 
[1378] Another function of VGAM50 is therefore inhibition of 

LOC151361 (Accession XM_098048). Accordingly, utilities 
of VGAM50 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151361. LOC158714 (Accession XM.088650) is an- 
other VGAM 50 host target gene. LOC158714 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158714, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158714 BINDING SITE, designated SEQ ID:3224, to 
the nucleotide sequence of VGAM50 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:385. 



[1379] Another function of VGAM50 is therefore inhibition of 

LOC158714 (Accession XM_088650). Accordingly, utilities 
of VGAM50 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158714. LOC2 19667 (Accession XM.166098) is an- 
other VGAM50 host target gene. LOC2 19667 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19667, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219667 BINDING SITE, designated SEQ ID:3518, to 
the nucleotide sequence of VGAM50 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:385. 

[1380] Another function of VGAM50 is therefore inhibition of 

LOC2 19667 (Accession XM_166098). Accordingly, utilities 
of VGAM50 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC219667. LOC91565 (Accession XM.039231) is an- 
other VGAM 50 host target gene. LOC91565 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC91565, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91565 BINDING SITE, designated SEQ ID:2749, to the 
nucleotide sequence of VGAM50 RNA, herein designated 
VGAM RNA, also designated SEQ ID:385. 

[1381] Another function of VGAM50 is therefore inhibition of 

LOC91565 (Accession XM.039231). Accordingly, utilities 
of VGAM50 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91565. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 51 (VGAM51) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1382] VGAM51 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM51 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1383] VGAM51 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM51 
host target gene, herein designated VGAM HOST TARGET 



GENE, is a human gene contained in the human genome. 
[1384] VGAM51 gene encodes a VGAM51 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM51 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM51 precursor RNA is designated SEQ 
ID:37, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:37 is 
located at position 6123 relative to the genome of Vac- 
cinia Virus. 

[1385] VGAM 5 1 precursor RNA folds onto itself, forming VGAM 5 1 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1386] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 51 folded precursor RNA into VGAM 51 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM51 RNA is designated SEQ ID:386, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1387] VG AM 5 1 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 5 1 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 51 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3"UTR respectively. 

[1388] VGAM 5 1 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM51 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM51 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 



each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM51 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 51 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1389] The complementary binding of VGAM51 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 51 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM51 host tar- 
get RNA into VGAM51 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1390] ^ is appreciated that VGAM51 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM5 1 host target genes. The mRNA of 
each one of this plurality of VGAM5 1 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM51 RNA, herein designated VGAM 
RNA, and which when bound by VGAM51 RNA causes in- 
hibition of translation of respective one or more VGAM51 
host target proteins. 
t 1391 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM51 gene, herein designated VGAM GENE, on one or 
more VGAM51 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 



genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA worlcT, Science 294,779 (2001)). 
[1392] It is yet further appreciated that a function of VGAM51 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM51 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM51 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM51 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1393] Nucleotide sequences of the VGAM51 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 51 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM51 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM51 are further de- 
scribed hereinbelow with reference to Table 1. 

[1394] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM51 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM51 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1395] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM51 gene, herein designated VGAM is in- 
hibition of expression of VGAM51 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM51 correlate with, and may be deduced from, the 
identity of the target genes which VGAM51 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1396] Chromosome 1 Open Reading Frame 1 (Clorfl, Accession 
NM.001213) is a VGAM 51 host target gene. Clorfl BIND- 
ING SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by Clorfl, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
Clorfl BINDING SITE, designated SEQ ID:809, to the nu- 
cleotide sequence of VGAM51 RNA, herein designated 
VGAM RNA, also designated SEQ ID:386. 

[1397] a function of VGAM51 is therefore inhibition of Chromo- 
some 1 Open Reading Frame 1 (Clorfl, Accession 



NM_001213). Accordingly, utilities of VGAM51 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with Clorfl. Lecithin Retinol Acyl- 
transferase (phosphatidylcholine — retinol O- 
acyltransferase) (LRAT, Accession XM_011181) is another 
VG AM 5 1 host target gene. LRAT BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by LRAT, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LRAT BINDING SITE, 
designated SEQ ID:2556, to the nucleotide sequence of 
VG AM 5 1 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:386. 
[1398] Another function of VGAM51 is therefore inhibition of 
Lecithin Retinol Acyltransferase 

(phosphatidylcholine— retinol O-acyltransferase) (LRAT, 
Accession XM_011181). Accordingly, utilities of VGAM51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LRAT. V-myb 
Myeloblastosis Viral Oncogene Homolog (avian)-like 1 
(MYBL1, Accession XM.034274) is another VGAM 5 1 host 
target gene. MYBL1 BINDING SITE is HOST TARGET binding 



site found in the 3 X untranslated region of mRNA encoded 
by MYBL1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MYBL1 BINDING SITE, designated SEQ 
ID:2679, to the nucleotide sequence of VGAM51 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:386. 

[1399] Another function of VGAM51 is therefore inhibition of V- 
myb Myeloblastosis Viral Oncogene Homolog (avian)-like 
1 (MYBL1, Accession XM.034274), a gene which could 
have a role in the proliferation and/or differentiation of 
neurogenic, spermatogenic and b-lymphoid cells. Accord- 
ingly, utilities of VGAM51 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MYBL1. The function of MYBL1 has been estab- 
lished by previous studies. Nomura et al. (1988) isolated 
and characterized cDNA clones for 2 human MYB-related 
genes, AMYB and BMYB (OMIM Ref. No. 601415). Using 
probes in Southern blot analysis of rodent-human hybrid 
DNAs, Barletta et al. (1991) localized the MYBL1 locus to 
8cen-q22 and refined the localization to 8q22-q23 by in 
situ hybridization. Takahashi et al. (1995) found that 



MYBL1 mRNA is expressed mainly in testis and peripheral 
blood leukocytes. AMYB could activate transcription from 
the promoter-containing MYB-binding sites in all cells ex- 
amined. In addition to the 2 domains (a DNA-binding do- 
main and a transcriptional activation domain), 2 negative 
regulatory domains were identified in the MYBL1 gene. 
These results indicated that the gene functions as a tran- 
scriptional activator and that the regulatory mechanism of 
gene activity is similar to that of the MYB (OMIM Ref. No. 
189990) gene. 

[1400] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1401] Nomura, N.; Takahashi, M.; Matsui, M.; Ishii, S.; Date, T.; 
Sasamoto, S.; Ishizaki, R. : Isolation of human cDNA 
clones of MYB-related genes, A-MYB and B-MYB. Nucleic 
Acids Res. 16: 11075-11089, 1988. ; and 

[ 14 02] Takahashi, T.; Nakagoshi, H.; Sarai, A.; Nomura, N.; Ya- 

mamoto, T.; Ishii, S. : Human A-myb gene encodes a tran- 
scriptional activator containing the negative regulatory 
domains. FEBS Lett. 

[1403] Further studies establishing the function and utilities of 
MYBL1 are found in John Hopkins OMIM database record 



ID 159405, and in sited publications numbered 
2527-2529 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. KIAA1028 (Accession XM.166324) is another 
VG AM 5 1 host target gene. KIAA1028 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by KIAA1028, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1028 BINDING SITE, designated SEQ ID:3547, to the 
nucleotide sequence of VGAM51 RNA, herein designated 
VGAM RNA, also designated SEQ ID:386. 
[1404] Another function of VGAM51 is therefore inhibition of 
KIAA1028 (Accession XM_166324). Accordingly, utilities 
of VGAM51 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1028. MGC2488 (Accession NM_024039) is another 
VGAM 5 1 host target gene. MGC2488 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC2488, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of MGC2488 
BINDING SITE, designated SEQ ID:2045, to the nucleotide 
sequence of VGAM51 RNA, herein designated VGAM RNA, 
also designated SEQ ID:386. 

[1405] Another function of VGAM51 is therefore inhibition of 
MGC2488 (Accession NM.024039). Accordingly, utilities 
of VGAM51 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC2488. Fig. 1 further provides a conceptual description 
of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 52 (VGAM52) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1406] VGAM52 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM52 was detected is described 
hereinabove with reference to Figs. 1-8. 

[ 14 ° 7 ] VGAM 5 2 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM52 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 



[1408] VGAM52 gene encodes a VGAM52 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM52 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM52 precursor RNA is designated SEQ 
ID:38, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:38 is 
located at position 6573 relative to the genome of Vac- 
cinia Virus. 

[1409] VGAM 5 2 precursor RNA folds onto itself, forming VGAM 5 2 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this "hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

t 141 °] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 5 2 folded precursor RNA into VGAM 5 2 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM52 RNA is designated SEQ ID:387, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

t 1411 ] VGAM52 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 5 2 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 5 2 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3^UTR respectively. 

t 1412 ] VGAM 5 2 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM52 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM52 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 



Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM52 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM52 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 V UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1413] jhe complementary binding of VGAM52 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 5 2 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM52 host tar- 
get RNA into VGAM52 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1414 ] It is appreciated that VGAM52 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM52 host target genes. The mRNA of 
each one of this plurality of VCAM52 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM52 RNA, herein designated VGAM 
RNA, and which when bound by VGAM52 RNA causes in- 
hibition of translation of respective one or more VGAM52 
host target proteins. 
[1415] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM52 gene, herein designated VGAM GENE, on one or 
more VGAM52 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 



Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[1416] It is yet further appreciated that a function of VGAM52 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM52 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM52 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM52 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1417] Nucleotide sequences of the VGAM52 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 5 2 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM52 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM52 are further de- 
scribed hereinbelow with reference to Table 1. 

[1418] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM52 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM52 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1419] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM52 gene, herein designated VGAM is in- 
hibition of expression of VGAM52 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM52 correlate with, and may be deduced from, the 
identity of the target genes which VGAM52 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1420] chemokine (C-X3-C motif) Receptor 1 (CX3CR1, Acces- 
sion XM.047502) is a VGAM 5 2 host target gene. CX3CR1 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by CX3CR1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of CX3CR1 BINDING SITE, designated SEQ 
ID:2891, to the nucleotide sequence of VGAM52 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:387. 

[1421] a function of VGAM52 is therefore inhibition of 

Chemokine (C-X3-C motif) Receptor 1 (CX3CR1, Acces- 



sion XM_047502), a gene which mediates both the adhe- 
sive and migratory functions of fractal kine. Accordingly, 
utilities of VGAM52 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CX3CR1. The function of CX3CR1 has been estab- 
lished by previous studies. Leukocyte trafficking at the 
endothelium requires both cellular adhesion molecules 
and chemotactic factors. Fractalkine (OMIM Ref. No. 
601880), a transmembrane molecule with a CX3C-motif 
chemokine domain atop a mucin stalk, induces both ad- 
hesion and migration of leukocytes. Imai et al. (1997) 
identified a 7-transmembrane high-affinity receptor for 
fractalkine and showed that it mediates both the adhesive 
and migratory functions of fractalkine. The receptor, 
which the authors termed CX3CR1, requires pertussis 
toxin-sensitive G protein signaling to induce migration 
but not to support adhesion, which also occurs without 
other adhesion molecules but requires the architecture of 
a chemokine domain atop the mucin stalk. Natural killer 
cells predominantly express CX3CR1 and respond to 
fractalkine in both migration and adhesion. Imai et al. 
(1997) concluded that fractalkine and CX3CR1 represent 
new types of leukocyte trafficking regulators, performing 



both adhesive and chemotactic functions. CX3CR1 is an 
HIV coreceptor as well as a leukocyte chemotactic/adhe- 
sion receptor for fractalkine. Faure et al. (2000) identified 
2 single nucleotide polymorphisms in the CX3CR1 gene in 
Caucasians and demonstrated that HIV-infected patients 
homozygous for I249/M280 (601470.0001) progressed to 
AIDS more rapidly than those with other haplotypes 
(relative risk = 2.13, P = 0.039). Functional CX3CR1 anal- 
ysis showed that fractalkine binding is reduced among 
patients homozygous for this particular haplotype. Thus, 
Faure et al. (2000) concluded that CX3CR1-I249/M280 is 
a recessive genetic risk factor for HIV/AIDS. Tripp et al. 
(2001) showed that the C glycoprotein of respiratory syn- 
cytial virus (RSV) shares a heparin-binding domain and a 
CX3C chemokine motif with CX3CL1. Binding analysis in- 
dicated that RSV can use CX3CR1 as a receptor. C glyco- 
protein binding mimics fractalkine binding and induces 
leukocyte chemotaxis. Tripp et al. (2001) concluded that 
RSV G glycoprotein uses its similarities with CX3C to facil- 
itate infection and to modify the immune response. 
[1422] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[1423] Faure, S.; Meyer, L.; Costagliola, D.; Vaneensberghe, C; 
Genin, E.; Autran, B.; French ALT and IMMUNOCO Study 
Groups; Delfraisay, J.-F.; SEROCO Study Group; McDer- 
mott, D. H.; Murphy, P. M.; Debre, P.; Theodorou, I.; Cam- 
badiere, C. : Rapid progression to AIDS in HIV+ individuals 
with a structural variant of the chemokine receptor 
CX(3)CR1. Science 287: 2274-2277, 2000. ; and 

[1424] Moatti, D.; Faure, S.; Fumeron, F.; Amara, M. E. W.; Sek- 
nadji, P.; McDermott, D. H.; Debre, P.; Aumont, M. C.; 
Murphy, P. M.; de Prost, D.; Combadiere, C. : Polymor- 
phism in the fractalk. 

[1425] Further studies establishing the function and utilities of 
CX3CR1 are found in John Hopkins OMIM database record 
ID 601470, and in sited publications numbered 1552-155 
and 1851-1556 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence.Wingless-type MMTV Integration Site Family, Member 
14 (WNT14, Accession NM.003395) is another VGAM52 
host target gene. WNT14 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by WNT14, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of WNT14 BINDING SITE, des- 
ignated SEQ ID: 1014, to the nucleotide sequence of 
VGAM52 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:387. 
[1426] Another function of VGAM52 is therefore inhibition of 

Wingless-type MMTV Integration Site Family, Member 14 
(WNT14, Accession NM.003395), a gene which is a ligand 
for members of the frizzled family of seven transmem- 
brane receptors and may be a signaling molecule which 
affect the development of discrete regions of tissues. Ac- 
cordingly, utilities of VGAM52 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with WNT14. The function of WNT14 has been 
established by previous studies. The WNT gene family 
consists of structurally related genes that encode cys- 
teine-rich secreted glycoproteins that act as extracellular 
signaling factors. WNT genes are implicated in a wide va- 
riety of biologic processes including cell fate determina- 
tion and patterning in early embryos and in cell growth 
and/or differentiation in certain adult mammalian tissues. 
Bergstein et al. (1997) stated that all WNT genes identified 
in mammals encode proteins of approximately 350 to 400 
amino acids with an amino-terminal secretory signal pep- 



tide followed by a short domain of low sequence conser- 
vation and then by a large conserved domain that includes 
22 cysteine residues, the relative spacing of which is ex- 
actly conserved in the majority of known WNT proteins. By 
PCR with degenerate primers, Bergstein et al. (1997) iso- 
lated 2 novel members of the WNT family in humans, 
WNT14 and WNT15 (OMIM Ref. No. 602864). WNT14 
shows 75% amino acid identity to chicken Wntl4 and 54% 
identity to human WNT15. Bergstein et al. (1997) reported 
that, based on both an unusual cysteine spacing pattern 
and amino acid sequence comparison, WNT14 and WNT 15 
are more closely related to Drosophila Wnt4 (OMIM Ref. 
No. 603490) and hagfish Wnt9 than to other members of 
the WNT family and may share common ancestry. During 
analysis of human genome draft sequence containing 
WNT3A (OMIM Ref. No. 606359), Saitoh et al. (2001) iden- 
tified WNT14 gene fragments. Using RACE and cDNA-PCR, 
they assembled a WNT14 cDNA sequence. WNT14 en- 
codes a deduced 365-amino acid protein containing an 
N-linked glycosylation site and residues conserved among 
members of the WNT family. Northern blot analysis de- 
tected a 4.4-kb WNT14 transcript at moderate levels in 
adult skeletal muscle and heart and at low levels in pla- 



centa, adult lung, pancreas, spleen, ovary, fetal brain, and 
fetal lung. Using cDNA-PCR, Saitoh et al. (2001) detected 
WNT14 expression in gastric cancer cell lines. Hartmann 
and Tabin (2001) presented evidence that Wntl4 plays a 
central role in initiating synovial joint formation in the 
chick limb. Wntl4 was expressed in joint-forming regions 
prior to the segmentation of the cartilage elements, and 
local misexpression of Wntl4 induced morphologic and 
molecular changes characteristic of the first steps of joint 
formation. Induction of an ectopic joint-like region by 
Wntl4 suppressed the formation of the immediately adja- 
cent endogenous joint, potentially providing insight into 
the spacing of joints. Saitoh et al. (2001) determined that 
the WNT14 gene contains 4 exons and spans about 27 kb 
of genomic DNA. WNT14 and WNT3A are clustered in a 
head-to-head manner with an interval of about 58 kb. 

[1427] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1428] Hartmann, C; Tabin, C.J. : Wnt-14 plays a pivotal role in 
inducing synovial joint formation in the developing ap- 
pendicular skeleton. Cell 104: 341-351, 2001. ; and 

t 1429 ] Saitoh, T.; Hirai, M.; Katoh, M. : Molecular cloning and 



characterization of WNT3A and WNT14 clustered in hu- 
man chromosome lq42 region. Biochem. Biophys. Res. 
Commun. 284: 1168-1175, 20. 
[1430] Further studies establishing the function and utilities of 
WNT14 are found in John Hopkins OMIM database record 
ID 602863, and in sited publications numbered 
1210-1212 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. FLJ20275 
(Accession NM_017737) is another VGAM52 host target 
gene. FLJ20275 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ20275, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ20275 BINDING SITE, designated 
SEQ ID: 1745, to the nucleotide sequence of VGAM52 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:387. 

[1431] Another function of VGAM52 is therefore inhibition of 

FLJ20275 (Accession NM_017737). Accordingly, utilities of 
VGAM52 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20275. 
FLJ22390 (Accession NM.022746) is another VGAM52 



host target gene. FLJ22390 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ22390, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22390 BINDING SITE, 
designated SEQ ID:2002, to the nucleotide sequence of 
VGAM52 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:387. 

[1432] Another function of VGAM52 is therefore inhibition of 

FLJ22390 (Accession NM.022746). Accordingly, utilities of 
VGAM52 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22390. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
53 (VGAM53) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[1433] VGAM53 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM53 was detected is described 
hereinabove with reference to Figs. 1-8. 



t 14 34] VGAM53 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM53 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1435] VGAM53 gene encodes a VGAM53 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM53 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM53 precursor RNA is designated SEQ 
ID:39, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:39 is 
located at position 5257 relative to the genome of Vac- 
cinia Virus. 

t 14 36] VGAM 5 3 precursor RNA folds onto itself, forming VGAM 5 3 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[1437] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM53 folded precursor RNA into VGAM53 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM 5 3 RNA is designated SEQ ID:388, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1438] VGAM 5 3 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 5 3 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 5 3 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

t 14 39] VGAM 5 3 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM53 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 



plementary binding is due to the fact that the nucleotide 
sequence of VGAM53 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM53 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 5 3 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[1440] The complementary binding of VGAM53 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 5 3 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM53 host tar- 
get RNA into VGAM53 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1441 ] It is appreciated that VGAM53 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM53 host target genes. The mRNA of 
each one of this plurality of VGAM53 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM53 RNA, herein designated VGAM 
RNA, and which when bound by VGAM53 RNA causes in- 
hibition of translation of respective one or more VGAM53 
host target proteins. 

t 1442 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM53 gene, herein designated VGAM GENE, on one or 
more VGAM53 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 



believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
t 1443 ] It is yet further appreciated that a function of VGAM53 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM53 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM53 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM53 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1444] N UC | e otide sequences of the VGAM53 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 5 3 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM53 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM53 are further de- 
scribed hereinbelow with reference to Table 1. 

[1445] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM53 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM53 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1446] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM53 gene, herein designated VGAM is in- 
hibition of expression of VGAM53 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM53 correlate with, and may be deduced from, the 
identity of the target genes which VGAM53 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1447] LOC120864 (Accession XM.058510) is a VGAM 5 3 host 
target gene. LOC120864 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by LOC120864, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LOC120864 BINDING SITE, 
designated SEQ ID:2986, to the nucleotide sequence of 
VGAM 5 3 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:388. 

[1448] a function of VGAM53 is therefore inhibition of 

LOC120864 (Accession XM_058510). Accordingly, utilities 
of VGAM53 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC120864. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 54 (VGAM54) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1449] VGAM54 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM54 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 14 50] VGAM54 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM54 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1451] VGAM54 gene encodes a VGAM54 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM54 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM54 precursor RNA is designated SEQ 
ID:40, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:40 is 
located at position 4867 relative to the genome of Vac- 
cinia Virus. 

[1452] VGAM54 precursor RNA folds onto itself, forming VGAM54 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1453] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 5 4 folded precursor RNA into VGAM 5 4 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM54 RNA is designated SEQ ID:389, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1454] VGAM54 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 5 4 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 5 4 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[1455] VGAM 5 4 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM54 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM54 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 



get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM54 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 5 4 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1456] The complementary binding of VGAM54 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 54 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM54 host tar- 
get RNA into VGAM54 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1457 ] It is appreciated that VGAM54 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM54 host target genes. The mRNA of 
each one of this plurality of VGAM54 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM54 RNA, herein designated VGAM 
RNA, and which when bound by VGAM54 RNA causes in- 
hibition of translation of respective one or more VGAM54 
host target proteins. 

t 1458 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM54 gene, herein designated VGAM GENE, on one or 
more VGAM54 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 1459 ] It is yet further appreciated that a function of VGAM54 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM54 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM54 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM54 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1460] Nucleotide sequences of the VGAM54 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 5 4 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM54 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM54 are further de- 
scribed hereinbelow with reference to Table 1. 

[1461] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM54 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM54 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1462] a s mentioned hereinabove with reference to Fig. 1, a 



function of VGAM54 gene, herein designated VGAM is in- 
hibition of expression of VGAM54 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM54 correlate with, and may be deduced from, the 
identity of the target genes which VGAM54 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

t 14 63] KIAA0626 (Accession NM.021647) is a VGAM 5 4 host tar- 
get gene. KIAA0626 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by KIAA0626, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0626 BINDING SITE, 
designated SEQ ID: 1954, to the nucleotide sequence of 
VGAM 5 4 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:389. 

[1464] a function of VGAM54 is therefore inhibition of KIAA0626 
(Accession NM_021647). Accordingly, utilities of VGAM54 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0626. 
KIAA1239 (Accession XM.049078) is another VGAM 5 4 
host target gene. KIAA1239 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1239, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1239 BINDING SITE, 
designated SEQ ID:2914, to the nucleotide sequence of 
VGAM54 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:389. 

[1465] Another function of VGAM54 is therefore inhibition of 
KIAA1239 (Accession XM.049078). Accordingly, utilities 
of VGAM54 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1239. LOC201475 (Accession XM.113967) is another 
VGAM 5 4 host target gene. LOC201475 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by LOC201475, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC201475 BINDING SITE, designated SEQ ID:3428, to the 
nucleotide sequence of VGAM54 RNA, herein designated 
VGAM RNA, also designated SEQ ID:389. 

[1466] Another function of VGAM54 is therefore inhibition of 



LOC201475 (Accession XM_113967). Accordingly, utilities 
of VGAM54 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201475. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 55 (VGAM55) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1467] VGAM55 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM55 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1468] VG AM 5 5 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM55 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1469] VGAM55 gene encodes a VGAM55 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM55 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM55 precursor RNA is designated SEQ 
ID:41, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:41 is 
located at position 185510 relative to the genome of Vac- 
cinia Virus. 

[1470] VG AM 5 5 precursor RNA folds onto itself, forming VG AM 5 5 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional "hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

t 1471 ] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 5 5 folded precursor RNA into VGAM 5 5 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM55 RNA is designated SEQ ID:390, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[1472] VG AM 5 5 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 5 5 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 5 5 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

t 147 3] VGAM 5 5 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM55 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM55 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM55 RNA, 



herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 5 5 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1474] The complementary binding of VGAM55 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 5 5 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 5 5 host tar- 
get RNA into VGAM55 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1475 ] It is appreciated that VGAM55 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM55 host target genes. The mRNA of 
each one of this plurality of VGAM55 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM55 RNA, herein designated VGAM 



RNA, and which when bound by VGAM55 RNA causes in- 
hibition of translation of respective one or more VGAM55 
host target proteins. 

t 1476 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM55 gene, herein designated VGAM GENE, on one or 
more VGAM55 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 1477 ] It is yet further appreciated that a function of VGAM55 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM55 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM55 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM55 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1478] Nucleotide sequences of the VGAM55 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 5 5 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM55 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM 5 5 are further de- 
scribed hereinbelow with reference to Table 1. 

[1479] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM55 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM55 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1480] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM55 gene, herein designated VGAM is in- 
hibition of expression of VGAM55 target genes. It is ap- 



preciated that specific functions, and accordingly utilities, 
of VGAM55 correlate with, and may be deduced from, the 
identity of the target genes which VGAM55 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1481] Archain 1 (ARCN1, Accession NM.001655) is a VG AM 5 5 
host target gene. ARCN1 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by ARCN1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ARCN1 BINDING SITE, des- 
ignated SEQ ID:844, to the nucleotide sequence of 
VG AM 5 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:390. 

[1482] a function of VGAM55 is therefore inhibition of Archain 1 
(ARCN1, Accession NM.001655), a gene which plays a 
fundamental role in eukaryotic cell biology. Accordingly, 
utilities of VGAM55 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ARCN1. The function of ARCN1 has been established 
by previous studies. Radice et al. (1995) identified a gene 
that maps approximately 50-kb telomeric to MLL (OMIM 



Ref. No. 159555) in band llq23.3, a locus disrupted in 
certain leukemia-associated translocation chromosomes. 
A 200-kb genomic fragment from a YAC that includes 
MLL was used to screen a cDNA library of the R54; 1 1 cell 
line which carries a translocation chromosome 
t(4;ll)(q21; q23). The cDNA sequence predicts a 
511-amino acid protein which shares similarity with pre- 
dicted proteins of unknown function from rice (Oryza 
sativa) and Drosophila. Because of this ancient conserva- 
tion the authors proposed the name archain (ARCN1). 
Radice et al. (1995) detected 4-kb ARCN1 transcripts by 
Northern blot analysis in all tissues examined. The protein 
encoded by the ARCN1 gene, the coatomer protein delta- 
COP, probably plays a fundamental role in eukaryotic cell 
biology. Tunnacliffe at al. (1996)demonstrated that it is 
conserved across diverse eukaryotes. Very close or identi- 
cal matches were seen in rat and cow; highly significant 
matches were seen with 2 plant species, A. thaliana (cress) 
and S. tuberosum (OMIM Ref. No. potato). Of particular bi- 
ologic significance was the match with a sequence on 
yeast chromosome VI, from which Tunnacliffe et al. (1996) 
were able to determine the yeast archain gene and protein 
sequence. Unpublished data indicated that in situ hy- 



bridizations on mouse embryo sections showed archain 
transcripts throughout the whole animal. 

[1483] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1484 ] Radice, P.; Pensotti, V.; Jones, C; Perry, H.; Pierotti, M. A.; 
Tunnacliffe, A. : The human archain gene, ARCN1, has 
highly conserved homologs in rice and Drosophila. Ge- 
nomics 26: 101-106, 1995. ; and 

[1485] Tunnacliffe, A.; van de Vrugt, H.; Pensotti, V.; Radice, P. : 
The coatomer protein delta-COP, encoded by the archain 
gene, is conserved across diverse eukaryotes. Mammalian 
Genome 7: 78. 

[i486] Further studies establishing the function and utilities of 
ARCN1 are found in John Hopkins OMIM database record 
ID 600820, and in sited publications numbered 
1698-1699 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Cathepsin K (pycnodysostosis) (CTSK, Accession 
NM_000396) is another VG AM 5 5 host target gene. CTSK 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CTSK, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CTSK BINDING SITE, designated SEQ ID:736, to the nu- 
cleotide sequence of VGAM55 RNA, herein designated 
VGAM RNA, also designated SEQ ID:390. 

[1487] Another function of VGAM55 is therefore inhibition of 
Cathepsin K (pycnodysostosis) (CTSK, Accession 
NM_000396). Accordingly, utilities of VGAM 5 5 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with CTSK. High-mobility Group 
20A (HMG20A, Accession NM.018200) is another VGAM 5 5 
host target gene. HMG20A BINDING SITE is HOST TARGET 
binding site found in the 3 N untranslated region of mRNA 
encoded by HMG20A, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of HMG20A BINDING SITE, 
designated SEQ ID: 1800, to the nucleotide sequence of 
VGAM 5 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:390. 

[1488] Another function of VGAM55 is therefore inhibition of 
High-mobility Group 20A (HMG20A, Accession 
NM_018200). Accordingly, utilities of VGAM 5 5 include di- 



agnosis, prevention and treatment of diseases and clinical 
conditions associated with HMG20A. PR Domain Contain- 
ing 2, with ZNF Domain (PRDM2, Accession NM.012231) 
is another VG AM 5 5 host target gene. PRDM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PRDM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRDM2 BIND- 
ING SITE, designated SEQ ID:1415, to the nucleotide se- 
quence of VGAM55 RNA, herein designated VGAM RNA, 
also designated SEQ ID:390. 
[1489] Another function of VGAM 5 5 is therefore inhibition of PR 
Domain Containing 2, with ZNF Domain (PRDM2, Acces- 
sion NM_012231), a gene which plays a role in transcrip- 
tional regulation during neuronal differentiation and 
pathogenesis of retinoblastoma. Accordingly, utilities of 
VGAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRDM2. 
The function of PRDM2 has been established by previous 
studies. The retinoblastoma protein (OMIM Ref. No. 
180200) is a target of viral oncoproteins. To explore the 
hypothesis that viral proteins may be structural mimics of 



cellular RB-binding proteins that normally mediate RB 
function, Buyse et al. (1995) searched cDNA libraries for 
RB-binding proteins. They reported the cloning of a cDNA 
for the zinc finger protein they called RIZ from rat and hu- 
man cells. It is a 250-kD nuclear protein containing 8 zinc 
finger motifs. It contains an RB-binding motif that is re- 
lated to that of the adenovirus E1A oncoprotein; RIZ also 
shares an antigenic epitope with the C terminus of E1A. It 
is expressed in human retinoblastoma cells and at low 
levels in all other human cell lines examined. While the 
function of RIZ was not clear, its structure and pattern of 
expression suggested to Buyse et al. (1995) a role in tran- 
scriptional regulation during neuronal differentiation and 
pathogenesis of retinoblastoma. The distal portion of 
chromosome lp is one of the most commonly affected re- 
gions in human cancer. In a study of hereditary and spo- 
radic colorectal cancer, Chadwick et al. (2000) identified a 
region of frequent deletion at 32.2 centimorgans from 
lptel. Deletion breakpoints clustered in the vicinity of or 
inside the gene RIZ. Sequence analysis demonstrated fre- 
quent frameshift mutations of the RIZ gene. The muta- 
tions consisted of 1- or 2-bp deletions of coding poly(A) 
tracts (A)8 or (A)9, and were confined to microsatellite-unsta- 



ble colorectal tumors, being present in 9 of 24 (37.5%) 
primary tumors and in 6 of 11 (54.5%) cell lines; in 2 cell 
lines the mutation was homozygous (or hemizygous). The 
mutations apparently were selected clonally in tumorigen- 
esis, because similar poly(A) tracts in other genes were 
not affected. Of the 2 alternative products of the gene, 
RIZ1 contains a PR domain implicated in tumor suppressor 
function and RIZ2 lacks this motif. Chadwick et al. (2000) 
proposed that RIZ is a target of observed lp alterations, 
with impairment of the PR domain-mediated function 
through either frameshift mutation or genomic deletion. 

[1490] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1491] Buyse, I. M.; Shao, C; Huang, S. : The retinoblastoma pro- 
tein binds to RIZ, a zinc-finger protein that shares an epi- 
tope with the adenovirus E1A protein. Proc. Nat. Acad. Sci. 
92: 4467-4471, 1995. ; and 

t 1492 ] Chadwick, R. B.; Jiang, G.-L; Bennington, G. A.; Yuan, B.; 
Johnson, C. K.; Stevens, M. W.; Niemann, T. H.; Peltomaki, 
P.; Huang, S.; de la Chapelle, A. : Candidate tumor sup- 
pressor RIZ. 

[1493] Further studies establishing the function and utilities of 



PRDM2 are found in John Hopkins OMIM database record 
ID 601196, and in sited publications numbered 
2227-2231 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. RNA 
(guanine-7-) Methyltransferase (RNMT, Accession 
NM.003799) is another VGAM55 host target gene. RNMT 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by RNMT, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RNMT BINDING SITE, designated SEQ ID: 1060, to the nu- 
cleotide sequence of VGAM55 RNA, herein designated 
VGAM RNA, also designated SEQ ID:390. 
[1494] Another function of VGAM55 is therefore inhibition of 
RNA (guanine-7-) Methyltransferase (RNMT, Accession 
NM_003799), a gene which catalyzes the methylation of 
GpppN- at the guanine N7 position. Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with RNMT. 
The function of RNMT has been established by previous 
studies. In mammals, 5-prime-terminal caps are formed 
on nascent pre-mRNAs by the sequential action of 2 en- 



zymes, the bifunctional capping enzyme RNGTT (OMIM 
Ref. No. 603512) and RNA (guanine-7) methyltransferase. 
RNGTT catalyzes the removal of the gamma-phosphate of 
the initiating nucleotide and transfers GMP from GTP to 
the resulting diphosphate end. RNA (guanine-7) methyl- 
transferase catalyzes the subsequent N7 methylation of 
the newly formed termini. The terminal 
7-methylguanosine is recognized by cap-binding proteins 
that facilitate key events in gene expression. By searching 
an EST database for sequences homologous to that of S. 
cerevisiae RNA (guanine-7) methyltransferase, Pill utla et 
al. (1998) identified a human Met cDNA. The predicted 
476-amino acid MET protein contains several conserved 
motifs known to be required for methyltransferase activ- 
ity. Recombinant Met exhibited RNA (guanine-7) methyl- 
transferase activity in vitro, and formed ternary complexes 
with RNGTT and the elongating form of RNA polymerase 
II. By screening human brain cDNAs for those encoding 
large proteins, Ishikawa et al. (1997) identified KIAA0398, 
an RNMT cDNA. Tsukamoto et al. (1998) isolated 3 human 
cDNAs encoding mRNA RNMT, which they termed 
HCMTla, HCMTlb, and HCMTlc, which appear to be pro- 
duced by alternative splicing. HCMTla and HCMTlb en- 



code deduced proteins of 476 and 504 amino acids, re- 
spectively, and differ only in the region encoding the C- 
terminal portion of the enzyme after residue 465. HCMTlc 
appears to encode the same polypeptide as HCMTla; 
however, the 3-prime noncoding region of HCMTlc con- 
tains sequences corresponding to portions of both 
HCMTla and HCMTlb. RT-PCR detected expression of the 
3 mRNAs in all tissues tested. Recombinant HCMTla ex- 
pressed in E. coli exhibited mRNA RNMT activity, whereas 
recombinant HCMTlb did not. By analysis of a radiation 
hybrid panel, Pillutla et al. (1998) and Ishikawa et al. 
(1997) mapped the RNMT gene to chromosome 18. Pil- 
lutla et al. (1998) refined the location to 
18pll.23-pll.22 using fluorescence in situ hybridiza- 
tion. 

[1495] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1496] Pillutla, R. C; Yue, Z.; Maldonado, E.; Shatkin, A.J. : Re- 
combinant human mRNA cap methyltransferase binds 
capping enzyme/RNA polymerase Mo complexes. J. Biol. 
Chem. 273: 21443-21446, 1998. ; and 

t 1497 ] Tsukamoto, T.; Shibagaki, Y.; Niikura, Y.; Mizumoto, K. : 



Cloning and characterization of three human cDNAs en- 
coding mRNA (guanine-7)-methyltransferase, an mRNA 
cap methylase. Biochem. B. 

[1498] Further studies establishing the function and utilities of 

RNMT are found in John Hopkins OMIM database record ID 
603514, and in sited publications numbered 25 and 
258-259 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Src Fam- 
ily Associated Phosphoprotein 1 (SCAP1, Accession 
NM.003726) is another VGAM55 host target gene. SCAP1 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by SCAP1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of SCAP1 BINDING SITE, designated SEQID:1052, to the 
nucleotide sequence of VGAM55 RNA, herein designated 
VGAM RNA, also designated SEQ ID:390. 

[1499] Another function of VGAM55 is therefore inhibition of Src 
Family Associated Phosphoprotein 1 (SCAP1, Accession 
NM.003726). Accordingly, utilities of VGAM55 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SCAP1. Usher Syndrome 3A 



(USH3A, Accession NM.052995) is another VGAM55 host 
target gene. USH3A BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by USH3A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of USH3A BINDING SITE, designated SEQ 
ID:2355, to the nucleotide sequence of VGAM55 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:390. 

[1500] Another function of VGAM55 is therefore inhibition of 

Usher Syndrome 3A (USH3A, Accession NM.052995). Ac- 
cordingly, utilities of VGAM55 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with USH3A. Vesicle Amine Transport Protein 1 
Homolog (T californica) (VAT1, Accession NM_006373) is 
another VGAM 5 5 host target gene. VAT1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by VAT1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of VAT1 BIND- 
ING SITE, designated SEQ ID:1292, to the nucleotide se- 



quence of VGAM55 RNA, herein designated VGAM RNA, 
also designated SEQ ID:390. 
[1501] Another function of VGAM55 is therefore inhibition of 

Vesicle Amine Transport Protein 1 Homolog (T californica) 
(VAT1, Accession NM_006373), a gene which is a mem- 
brane protein of cholinergic synaptic vesicles. Accord- 
ingly, utilities of VGAM55 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with VAT1. The function of VAT1 has been estab- 
lished by previous studies. The physiologic and behavioral 
effects of pharmacologic agents that interfere with the 
transport of monoamine neurotransmitters into vesicles 
suggest that vesicular amine transport may contribute to 
human neuropsychiatric disease. Biogenic amines have 
been implicated in a wide range of clinical disorders and 
physiologic states such as consciousness, motivation, or- 
ganizational thought, mood, and motor control, sensory 
perception, and autonomic phenomena such as heart rate, 
vascular tone, and blood pressure. Peter et al. (1993) iso- 
lated a human cDNA for the brain vesicular amine trans- 
porter. They found that the brain synaptic vesicle amine 
transporter (SVAT) showed conservation with the corre- 
sponding gene in the rat in the regions that diverge ex- 



tensively between rat SVAT and the rat adrenal chromaffin 
granule amine transporter (CGAT). Using the cloned se- 
quences with a panel of mouse/human hybrids and in situ 
hybridization, Peter et al. (1993) mapped the adrenal 
CGAT gene (VMAT1) to 8p21.3 and the brain SVAT gene 
(OMIM Ref. No. 193001) to 10q25. This gene is also sym- 
bolized as SLC18A1. Roghani et al. (1996) showed that 
the mouse Slcl8al gene maps to mouse chromosome 8 
by linkage analysis. 

[1502] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1503] p eterj D . ; Finn, J. P.; Klisak, I.; Liu, Y.; Kojis, T.; Heinz- 
mann, C; Roghani, A.; Sparkes, R. S.; Edwards, R. H. : 
Chromosomal localization of the human vesicular amine 
transporter genes. Genomics 18: 720-723, 1993. ; and 

H504] Roghani, A.; Welch, C; Xia, Y.-R.; Liu, Y.; Peter, D.; Finn, J. 
P.; Edwards, R. H.; Lusis, A.J. : Assignment of the mouse 
vesicular monoamine transporter genes, Slcl8al and 
Slcl8a2, t. 

[1505] Further studies establishing the function and utilities of 
VAT1 are found in John Hopkins OMIM database record ID 
193002, and in sited publications numbered 2400-2401 



listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.AI log raft Inflamma- 
tory Factor 1 (AIF1, Accession NM_032955) is another 
VG AM 5 5 host target gene. AIF1 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by AIF1, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of AIF1 BINDING SITE, desig- 
nated SEQ ID:2297, to the nucleotide sequence of 
VG AM 5 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:390. 
[1506] Another function of VGAM55 is therefore inhibition of Al- 
lograft Inflammatory Factor 1 (AIF1, Accession 
NM.032955). Accordingly, utilities of VGAM 5 5 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with AIF1. Complexin 1 (CPLX1, Ac- 
cession NM_006651) is another VGAM55 host target gene. 
CPLX1 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by CPLX1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 



quences of CPLX1 BINDING SITE, designated SEQ ID: 13 17, 
to the nucleotide sequence of VGAM55 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:390. 

[1507] Another function of VGAM55 is therefore inhibition of 

Complexin 1 (CPLX1, Accession NM_006651). Accordingly, 
utilities of VGAM55 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CPLX1. CXYorfl (Accession XM.088704) is another 
VGAM 5 5 host target gene. CXYorfl BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by CXYorfl, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CXYorfl BINDING 
SITE, designated SEQ ID:3228, to the nucleotide sequence 
of VGAM 5 5 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:390. 

[1508] Another function of VGAM55 is therefore inhibition of 

CXYorfl (Accession XM_088704). Accordingly, utilities of 
VGAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CXYorfl. 
FLJ12221 (Accession XM.031342) is another VGAM 5 5 
host target gene. FLJ 12221 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ12221, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ12221 BINDING SITE, 
designated SEQ ID:2637, to the nucleotide sequence of 
VG AM 5 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:390. 

[1509] Another function of VGAM55 is therefore inhibition of 

FLJ12221 (Accession XM.031342). Accordingly, utilities of 
VGAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12221. 
FLJ20207 (Accession NM.017711) is another VGAM55 
host target gene. FLJ20207 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ20207, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20207 BINDING SITE, 
designated SEQ ID: 1741, to the nucleotide sequence of 
VGAM 5 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:390. 

[1510] Another function of VGAM55 is therefore inhibition of 



FLJ20207 (Accession NM_017711). Accordingly, utilities of 
VGAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20207. 
FLJ22215 (Accession XM.173021) is another VG AM 5 5 
host target gene. FLJ22215 BINDING SITE is HOST TARGET 
binding site found in the 3' untranslated region of mRNA 
encoded by FLJ22215, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22215 BINDING SITE, 
designated SEQ ID:3715, to the nucleotide sequence of 
VG AM 5 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:390. 
t 1511 ] Another function of VGAM55 is therefore inhibition of 

FLJ22215 (Accession XM.173021). Accordingly, utilities of 
VGAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22215. 
FLJ31547 (Accession NM.145024) is another VGAM55 
host target gene. FLJ31547 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ31547, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of FLJ31547 BINDING SITE, 
designated SEQ ID:2511, to the nucleotide sequence of 
VG AM 5 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:390. 

[1512] Another function of VGAM55 is therefore inhibition of 

FLJ31547 (Accession NM.145024). Accordingly, utilities of 
VGAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31547. 
HSCBCIP1 (Accession XM.114210) is another VGAM 5 5 
host target gene. HSCBCIP1 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by HSCBCIP1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of HSCBCIP1 BINDING SITE, 
designated SEQ ID:3449, to the nucleotide sequence of 
VGAM 5 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:390. 

[1513] Another function of VGAM55 is therefore inhibition of 

HSCBCIP1 (Accession XM_114210). Accordingly, utilities of 
VGAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSCBCIP1. 
KIAA0515 (Accession XM.033380) is another VGAM55 



host target gene. KIAA0515 BINDING SITE is HOST TARGET 
binding site found in the 5 V untranslated region of mRNA 
encoded by KIAA0515, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0515 BINDING SITE, 
designated SEQ ID:2670, to the nucleotide sequence of 
VG AM 5 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:390. 
[1514] Another function of VGAM55 is therefore inhibition of 
KIAA0515 (Accession XM.033380). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0515. KIAA1514 (Accession NM.019064) is another 
VGAM 5 5 host target gene. KIAA1514 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1514, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1514 BINDING SITE, designated SEQ ID:1877, to the 
nucleotide sequence of VGAM55 RNA, herein designated 
VGAM RNA, also designated SEQ ID:390. 



[1515] Another function of VGAM55 is therefore inhibition of 

KIAA1514 (Accession NM_019064). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1514. KIAA1553 (Accession XM.166320) is another 
VG AM 5 5 host target gene. KIAA1553 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1553, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1553 BINDING SITE, designated SEQ ID:3544, to the 
nucleotide sequence of VGAM55 RNA, herein designated 
VGAM RNA, also designated SEQ ID:390. 

[1516] Another function of VGAM55 is therefore inhibition of 
KIAA1553 (Accession XM_166320). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1553. KIAA1656 (Accession XM.038022) is another 
VGAM 5 5 host target gene. KIAA1656 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1656, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1656 BINDING SITE, designated SEQ ID:2730, to the 
nucleotide sequence of VGAM55 RNA, herein designated 
VGAM RNA, also designated SEQ ID:390. 

[1517] Another function of VGAM55 is therefore inhibition of 
KIAA1656 (Accession XM.038022). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1656. KIAA1877 (Accession XM.038616) is another 
VGAM 5 5 host target gene. KIAA1877 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1877, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1877 BINDING SITE, designated SEQ ID:2741, to the 
nucleotide sequence of VGAM55 RNA, herein designated 
VGAM RNA, also designated SEQ ID:390. 

[1518] Another function of VGAM55 is therefore inhibition of 
KIAA1877 (Accession XM_038616). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1877. MTCH1 (Accession NM.014341) is another 
VG AM 5 5 host target gene. MTCH1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by MTCH1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MTCH1 BINDING 
SITE, designated SEQ ID: 1493, to the nucleotide sequence 
of VGAM55 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:390. 
[1519] Another function of VGAM55 is therefore inhibition of 

MTCH1 (Accession NM_014341). Accordingly, utilities of 
VGAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MTCH1. 
N-PAC (Accession XM.048113) is another VGAM 5 5 host 
target gene. N-PAC BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by N-PAC, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of N-PAC BINDING SITE, designated SEQ 
ID:2902, to the nucleotide sequence of VGAM 5 5 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:390. 

[1520] Another function of VGAM55 is therefore inhibition of N- 
PAC (Accession XM_048113). Accordingly, utilities of 
VGAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with N-PAC. 
Sema Domain, Immunoglobulin Domain (Ig), Transmem- 
brane Domain (TM) and Short Cytoplasmic Domain, 
(semaphorin) 4B (SEMA4B, Accession XM.044533) is an- 
other VGAM55 host target gene. SEMA4B BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by SEMA4B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SEMA4B 
BINDING SITE, designated SEQ ID:2839, to the nucleotide 
sequence of VGAM55 RNA, herein designated VGAM RNA, 
also designated SEQ ID:390. 

[1521] Another function of VGAM55 is therefore inhibition of 

Sema Domain, Immunoglobulin Domain (Ig), Transmem- 
brane Domain (TM) and Short Cytoplasmic Domain, 
(semaphorin) 4B (SEMA4B, Accession XM_044533). Ac- 
cordingly, utilities of VGAM55 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with SEMA4B. Sprouty Homolog 1, Antagonist of 
FGF Signaling (Drosophila) (SPRY1, Accession XM.036349) 
is another VG AM 5 5 host target gene. SPRY1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SPRY1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SPRY1 BIND- 
ING SITE, designated SEQ ID:2709, to the nucleotide se- 
quence of VGAM55 RNA, herein designated VGAM RNA, 
also designated SEQ ID:390. 
[1522] Another function of VGAM55 is therefore inhibition of 
Sprouty Homolog 1, Antagonist of FGF Signaling 
(Drosophila) (SPRY1, Accession XM.036349). Accordingly, 
utilities of VGAM55 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SPRY1. WS-3 (Accession NM_006571) is another 
VGAM 5 5 host target gene. WS-3 BINDING SITE is HOST 
TARGET binding site found in the 5^ untranslated region 
of mRNA encoded by WS-3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of WS-3 BINDING SITE, 



designated SEQ ID: 13 12, to the nucleotide sequence of 
VG AM 5 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:390. 

[1523] Another function of VGAM55 is therefore inhibition of WS- 
3 (Accession NM_006571). Accordingly, utilities of 
VGAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WS-3. 
LOC123242 (Accession XM.063548) is another VGAM55 
host target gene. LOC123242 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC123242, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC123242 BINDING 
SITE, designated SEQ ID:3030, to the nucleotide sequence 
of VGAM 5 5 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:390. 

[1524] Another function of VGAM55 is therefore inhibition of 

LOC123242 (Accession XM_063548). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC123242. LOC127702 (Accession XM.060619) is an- 
other VGAM55 host target gene. LOC127702 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC127702, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC127702 BINDING SITE, designated SEQ ID:3024, to 
the nucleotide sequence of VGAM55 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:390. 

[1525] Another function of VGAM55 is therefore inhibition of 

LOC127702 (Accession XM_060619). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC127702. LOC146745 (Accession XM.085577) is an- 
other VGAM55 host target gene. LOC146745 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC146745, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146745 BINDING SITE, designated SEQ ID:3099, to 
the nucleotide sequence of VGAM55 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:390. 

[1526] Another function of VGAM55 is therefore inhibition of 



LOC146745 (Accession XM.085577). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146745. LOC147791 (Accession XM.097293) is an- 
other VGAM55 host target gene. LOC147791 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147791, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147791 BINDING SITE, designated SEQ ID:3294, to 
the nucleotide sequence of VGAM55 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:390. 
[1527] Another function of VGAM55 is therefore inhibition of 

LOC147791 (Accession XM_097293). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147791. LOC196892 (Accession XM.113768) is an- 
other VGAM55 host target gene. LOC196892 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC196892, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC196892 BINDING SITE, designated SEQ ID:3417, to 
the nucleotide sequence of VGAM55 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:390. 

[1528] Another function of VGAM55 is therefore inhibition of 

LOC196892 (Accession XM.113768). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196892. LOC200093 (Accession XM.032184) is an- 
other VGAM55 host target gene. LOC200093 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC200093, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200093 BINDING SITE, designated SEQ ID:2648, to 
the nucleotide sequence of VGAM55 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:390. 

[1529] Another function of VGAM55 is therefore inhibition of 

LOC200093 (Accession XM_032184). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200093. LOC201243 (Accession XM.113935) is an- 



other VGAM55 host target gene. LOC201243 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC201243, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201243 BINDING SITE, designated SEQ ID:3426, to 
the nucleotide sequence of VGAM55 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:390. 
[1530] Another function of VGAM55 is therefore inhibition of 

LOC201243 (Accession XM.113935). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201243. LOC2 19404 (Accession XM.167909) is an- 
other VGAM55 host target gene. LOC219404 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 19404, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19404 BINDING SITE, designated SEQ ID:3606, to 
the nucleotide sequence of VGAM55 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:390. 



[1531] Another function of VGAM55 is therefore inhibition of 

LOC2 19404 (Accession XM.167909). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19404. LOC222066 (Accession XM.166582) is an- 
other VGAM55 host target gene. LOC222066 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222066, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222066 BINDING SITE, designated SEQ ID:3574, to 
the nucleotide sequence of VGAM55 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:390. 

[1532] Another function of VGAM55 is therefore inhibition of 

LOC222066 (Accession XM.166582). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222066. LOC253001 (Accession XM_171711) is an- 
other VGAM55 host target gene. LOC253001 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC253001, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253001 BINDING SITE, designated SEQ ID:3698, to 
the nucleotide sequence of VGAM55 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:390. 

[1533] Another function of VGAM55 is therefore inhibition of 

LOC253001 (Accession XM.171711). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253001. LOC91040 (Accession XM.035641) is an- 
other VGAM 5 5 host target gene. LOC91040 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC91040, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91040 BINDING SITE, designated SEQ ID:2700, to the 
nucleotide sequence of VGAM55 RNA, herein designated 
VGAM RNA, also designated SEQ ID:390. 

[1534] Another function of VGAM55 is therefore inhibition of 

LOC91040 (Accession XM_035641). Accordingly, utilities 
of VGAM55 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC91040. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 56 (VCAM56) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1535] VGAM56 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM56 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1536] VGAM56 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM56 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1537] VGAM56 gene encodes a VGAM56 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM56 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM56 precursor RNA is designated SEQ 
ID:42, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:42 is 



located at position 183817 relative to the genome of Vac- 
cinia Virus. 

[1538] VGAM56 precursor RNA folds onto itself, forming VGAM56 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional "hairpin 
structure\ As is well known in the art, this "hairpin struc- 
ture ", is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1539] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 5 6 folded precursor RNA into VGAM 5 6 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM56 RNA is designated SEQ ID:391, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1540] VGAM 5 6 host target gene, herein designated VGAM HOST 



TARGET GENE, encodes a corresponding messenger RNA, 
VGAM56 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 5 6 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[1541] VGAM 5 6 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM56 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM56 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM56 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM56 host target RNA, herein designated VGAM 



HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1542] The complementary binding of VGAM56 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM56 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 5 6 host tar- 
get RNA into VGAM56 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1543 ] It is appreciated that VGAM56 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM56 host target genes. The mRNA of 
each one of this plurality of VGAM56 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM56 RNA, herein designated VGAM 
RNA, and which when bound by VGAM56 RNA causes in- 
hibition of translation of respective one or more VGAM56 
host target proteins. 



[1544] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM56 gene, herein designated VGAM GENE, on one or 
more VGAM56 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 1545 ] It is yet further appreciated that a function of VGAM56 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM56 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM56 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM56 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1546] Nucleotide sequences of the VCAM56 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 5 6 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM56 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM56 are further de- 
scribed hereinbelow with reference to Table 1. 

[1547] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM56 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM56 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1548] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM56 gene, herein designated VGAM is in- 
hibition of expression of VGAM56 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM56 correlate with, and may be deduced from, the 
identity of the target genes which VGAM56 binds and in- 



hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 
[1549] Glucosaminyl (N-acetyl) Transferase 2, l-branching En- 
zyme (GCNT2, Accession NM_001491) is a VGAM56 host 
target gene. GCNT2 BINDING SITE is HOST TARGET bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by GCNT2, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of GCNT2 BINDING SITE, designated 
SEQ ID:831, to the nucleotide sequence of VGAM56 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:391. 

[1550] a function of VGAM56 is therefore inhibition of Glu- 
cosaminyl (N-acetyl) Transferase 2, l-branching Enzyme 
(GCNT2, Accession NM_001491), a gene which converts 
linear into branched poly-n-acetyllactosaminoglycans. 
Accordingly, utilities of VGAM56 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GCNT2. The function of GCNT2 has been 
established by previous studies. The blood group i/l anti- 
gens were the first identified alloantigens that display a 
dramatic change during human development (OMIM Ref. 



No. 110800). The i and I antigens are determined by lin- 
ear and branched poly-N-acetyllactosaminoglycans, re- 
spectively. In human erythrocytes during embryonic de- 
velopment, the fetal (i) antigen is replaced by the adult (I) 
antigen as the result of the appearance of a beta- 
1,6-N-acetylglucosaminyltransferase, the l-branching en- 
zyme (GCNT2). Bierhuizen et al. (1993) cloned the cDNA 
for the branching enzyme that converts the linear form 
into the branched form and studied its expression with 
development of I antigen in transfected cells. The cDNA 
sequence predicted a protein of type II membrane topol- 
ogy as has been found for all other mammalian glycosyl- 
transferases. Comparison of the amino acid sequence with 
those of other glycosyltransferases revealed that this I- 
branching enzyme and another beta- 
l,6,N-acetylglucosaminyltransferase that forms a branch 
in O-glycans (GCNT1; 600391) are strongly homologous 
in the center of their putative catalytic domains. 

[1551] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1552] Bierhuizen, M. F. A.; Mattei, M.-C; Fukuda, M. : Expres- 
sion of the developmental I antigen by a cloned human 



cDNA encoding a member of a beta- 
1,6-N-acetylglucosaminyltransferase gene family. Genes 
Dev. 7: 468-478, 1993. ; and 

[1553] Lin-Chu, M.; Broadberry, R. E.; Okubo, Y.; Tanaka, M. : 

The i phenotype and congenital cataracts among Chinese 
in Taiwan (Letter) Transfusion 31: 676-677, 1991. 

[1554] Further studies establishing the function and utilities of 
GCNT2 are found in John Hopkins OMIM database record 
ID 600429, and in sited publications numbered 
2828-2830, 1044, 172 and 2831-2832 listed in the bibli- 
ography section hereinbelow, which are also hereby incor- 
porated by reference. BLP1 (Accession NM.031940) is an- 
other VGAM56 host target gene. BLP1 BINDING SITE1 and 
BLP1 BINDING SITE2 are HOST TARGET binding sites found 
in untranslated regions of mRNA encoded by BLP1, corre- 
sponding to HOST TARGET binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
BLP1 BINDING SITE1 and BLP1 BINDING SITE2, designated 
SEQ ID:2222 and SEQ ID:2371 respectively, to the nu- 
cleotide sequence of VGAM56 RNA, herein designated 
VGAM RNA, also designated SEQ ID:391. 

[1555] Another function of VGAM56 is therefore inhibition of 



BLP1 (Accession NM_031940). Accordingly, utilities of 
VGAM56 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BLP1. 
LOC253891 (Accession XM.170485) is another VGAM56 
host target gene. LOC253891 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC253891, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC253891 BINDING 
SITE, designated SEQ ID:3654, to the nucleotide sequence 
of VGAM56 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:391. 
[1556] Another function of VGAM56 is therefore inhibition of 

LOC253891 (Accession XM.170485). Accordingly, utilities 
of VGAM56 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253891. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 57 (VGAM57) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[1557] VGAM57 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM57 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1558] VG AM 5 7 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM57 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1559] VGAM57 gene encodes a VGAM57 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM57 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM57 precursor RNA is designated SEQ 
ID:43, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:43 is 
located at position 183735 relative to the genome of Vac- 
cinia Virus. 

[1560] VGAM 5 7 precursor RNA folds onto itself, forming VGAM 5 7 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[1561] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM57 folded precursor RNA into VGAM57 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM 5 7 RNA is designated SEQ ID:392, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1562] VGAM 5 7 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 5 7 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 5 7 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 



and 3 X UTR respectively. 

[1563] VG AM 5 7 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM57 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM57 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM57 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 5 7 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1564] The complementary binding of VGAM57 RNA, herein des- 



ignated VGAM RNA, to host target binding sites on 
VG AM 5 7 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM57 host tar- 
get RNA into VGAM57 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1565] it is appreciated that VGAM57 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM57 host target genes. The mRNA of 
each one of this plurality of VGAM57 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM57 RNA, herein designated VGAM 
RNA, and which when bound by VGAM57 RNA causes in- 
hibition of translation of respective one or more VGAM57 
host target proteins. 

[1566] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM57 gene, herein designated VGAM GENE, on one or 
more VGAM57 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 



non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
t 1567 ] It is yet further appreciated that a function of VGAM57 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM57 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM57 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM57 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1568] Nucleotide sequences of the VGAM57 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 5 7 RNA, herein designated VGAM RNA, and 



a schematic representation of the secondary folding of 
VGAM57 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM57 are further de- 
scribed hereinbelow with reference to Table 1. 

[1569] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM57 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM57 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1570] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM57 gene, herein designated VGAM is in- 
hibition of expression of VGAM57 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM57 correlate with, and may be deduced from, the 
identity of the target genes which VGAM57 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

t 1571 ] Adenylosuccinate Synthase (ADSS, Accession XM.049992) 
is a VGAM 5 7 host target gene. ADSS BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ADSS, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ADSS BINDING SITE, 
designated SEQ ID:2925, to the nucleotide sequence of 
VG AM 5 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:392. 
[1572] a function of VGAM57 is therefore inhibition of Adenylo- 
succinate Synthase (ADSS, Accession XM.049992), a gene 
which plays an important role in the de novo pathway of 
purine nucleotide biosynthesis. Accordingly, utilities of 
VGAM57 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADSS. The 
function of ADSS has been established by previous stud- 
ies. Somatic cell hybrids between human cells and Chinese 
hamster ovary cells deficient in specific steps in the purine 
biosynthetic pathway permitted mapping of human genes 
correcting the defects. The ade(-)H mutant is missing the 
enzyme adenylosuccinate synthetase (IMP:L-aspartate lig- 
ase; EC 6.3.4.4.), which carries out the first of a 2-step 
sequence in the biosynthesis of AMP from IMP. Thus, 
ade(-)H cells require exogenous adenine for growth. Lai et 
al. (1989) found that in somatic cell hybrids human chro- 
mosome 1 corrected the defect so that the hybrid cell 



containing chromosome 1 grew without adenine. Lai et al. 
(1991) reported that analysis of a human/CHO transloca- 
tion chromosome that arose in 1 of the hybrids suggested 
that the gene correcting the defect lies in the region 
lcen-ql2. (See their Figure 1 for a useful diagram of the 
purine biosynthesis pathway and the purine nucleotide 
cycle pathway, together with the location of the genes for 
the enzymes when known.) AMP deaminase, which con- 
verts AMP back to IMP, is coded by a gene, perhaps 2 
genes, in region Ip21-pl3; see 102770. From a human 
liver library, Powell et al. (1992) isolated a cDNA that en- 
coded a protein of 455 amino acids. Alignment with the 
sequence of the ADSS gene in mouse, Dictyostelium dis- 
coideum, and E. coli pointed to invariant residues that are 
likely to be important for structure and/or catalysis. The 
human ADSS sequence also showed some similarity to 
argininosuccinate synthetase, which catalyzes a chemi- 
cally similar reaction. 

[1573] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1574 ] Lai, L.-W.; Hart, I. M.; Patterson, D. : A gene correcting the 
defect in the CHO mutant Ade(-)H, deficient in a branch 



point enzyme (adenylosuccinate synthetase) of de novo 
purine biosynthesis, is located on the long arm of chro- 
mosome 1. Genomics 9: 322-328, 1991. ; and 

[1575] Powell, S. M.; Zalkin, H.; Dixon, J. E. : Cloning and charac- 
terization of the cDNA encoding human adenylosuccinate 
synthetase. FEBS Lett. 303: 4-10, 1992. 

[1576] Further studies establishing the function and utilities of 
ADSS are found in John Hopkins OMIM database record ID 
103060, and in sited publications numbered 81-83 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Caspase 6, Apoptosis-re- 
lated Cysteine Protease (CASP6, Accession NM.032992) is 
another VG AM 5 7 host target gene. CASP6 BINDING SITE1 
and CASP6 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
CASP6, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of CASP6 BINDING SITE1 and CASP6 BINDING 
SITE2, designated SEQ ID:2305 and SEQ ID:810 respec- 
tively, to the nucleotide sequence of VGAM57 RNA, herein 
designated VGAM RNA, also designated SEQ ID:392. 

[1577] Another function of VGAM57 is therefore inhibition of 



Caspase 6, Apoptosis-related Cysteine Protease (CASP6, 
Accession NM_032992), a gene which involves in the acti- 
vation cascade of caspases responsible for apoptosis exe- 
cution. Accordingly, utilities of VGAM57 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CASP6. The function of CASP6 has 
been established by previous studies. Fernandes-Alnemri 
et al. (1995) isolated MCH2, a member of the ced-3 sub- 
family of apoptotic proteases, by performing PCR on hu- 
man JurkatT lymphocytes using degenerate oligonu- 
cleotides corresponding to conserved peptides in known 
apoptotic cysteine proteases. The gene, also symbolized 
CASP6, encodes a 34-kD protein that is highly homolo- 
gous to human CPP32 (OMIM Ref. No. 600636), C. elegans 
ced-3, mammalian Ichl/Nedd2 (OMIM Ref. No. 600639), 
and mammalian interleukin-l-beta converting enzyme 
(OMIM Ref. No. 147678). Fernandes-Alnemri et al. (1995) 
observed 1.7-kb (alpha) and 1.4-kb (beta) transcripts ex- 
pressed in Jurkat lymphocytes and other cell lines. The 
authors suggested that these transcripts are alternate 
splicing variants and found that the alpha, but not the 
beta, MCH2 protein has protease activity. They also found 
that MCH2-alpha protein can cleave poly(ADP-ribose) 



polymerase (OMIM Ref. No. 173870) in vitro and that its 
overexpression induces apoptosis in insect Sf9 cells, sug- 
gesting that MCH2 is a mediator of apoptosis in mam- 
malian cells. Using protease assays and immunoblotting 
experiments, Orth et al. (1996) showed that MCH2, like 
CPP32 and MCH3, functions downstream of the mam- 
malian cell death inhibitors Bcl2 (OMIM Ref. No. 151430) 
and BclXL and of the viral serpin CrmA. Further, they 
found that granzyme B can functionally activate MCH2, 
supporting the idea that granzyme B kills cells by activat- 
ing downstream components of the CED-3/ICE apoptotic 
pathway. Orth et al. (1996) also showed that MCH2, unlike 
CPP32 and MCH3, can cleave lamin A to its signature 
apoptotic fragment. 

[1578] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1579] Fernandes-Alnemri, T.; Litwack, C; Alnemri, E. S. : Mch2, 
a new member of the apoptotic Ced-3/lce cysteine pro- 
tease gene family. Cancer Res. 55: 2737-2742, 1995. ; 
and 

[1580] orth, K.; Chinnaiyan, A. M.; Garg, M.; Froelich, C. J.; Dixit, 
V. M. : The CED-3/ICE-like protease Mch2 is activated 



during apoptosis and cleaves the death substrate lamin A. 
J. Biol. Ch. 

[1581] Further studies establishing the function and utilities of 
CASP6 are found in John Hopkins OMIM database record 
ID 601532, and in sited publications numbered 1637, 163 
and 1639 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Coagulation Factor II (thrombin) Receptor (F2R, Ac- 
cession NM_001992) is another VGAM57 host target gene. 
F2R BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by F2R, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of F2R BINDING SITE, designated SEQ ID:879, to the nu- 
cleotide sequence of VGAM57 RNA, herein designated 
VGAM RNA, also designated SEQ ID:392. 

[1582] Another function of VGAM57 is therefore inhibition of Co- 
agulation Factor II (thrombin) Receptor (F2R, Accession 
NM_001992), a gene which Thrombin receptor; G protein- 
coupled receptor involved in platelet activation. Accord- 
ingly, utilities of VGAM57 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with F2R. The function of F2R has been established 
by previous studies. Coughlin et al. (1992) reviewed the 
cloning and characterization of a platelet thrombin (OMIM 
Ref. No. 176930) receptor (Vu et al., 1991). The thrombin 
receptor is structurally related to other members of the 
7-transmembrane receptor family and has been isolated 
from diverse cell types. It is intimately involved in the reg- 
ulation of the thrombotic response. Using PCR analyses of 
a human/rodent hybrid cell mapping panel, Bahou et al. 
(1993) assigned the TR gene to chromosome 5. By fluo- 
rescence in situ hybridization, they refined the localization 
to 5ql3, confirming its presence as a single locus in the 
human genome. Poirier et al. (1996) mapped the Cf2r 
gene to mouse chromosome 13 by studies of an interspe- 
cific backcross. Utilizing 2 distinct radiation hybrid map- 
ping panels with different levels of resolution, Schmidt et 
al. (1997) demonstrated that this gene, sometimes re- 
ferred to as PARI, and the proteinase activated receptor-2 
gene (OMIM Ref. No. 600933) are tightly linked. Physical 
mapping using yeast artificial chromosomes and inversion 
field gel electrophoresis demonstrated that they are maxi- 
mally separated by 90 kb. Riewald et al. (2002) demon- 
strated that activated protein C (OMIM Ref. No. 176860) 



uses the endothelial cell protein C receptor (EPCR; 
600646) as a coreceptor for cleavage of protease-acti- 
vated receptor 1 (PARI) on endothelial cells. Gene profil- 
ing demonstrated that PARI signaling could account for 
all activated protein C-induced protective genes, including 
the immunomodulatory monocyte chemoattractant pro- 
tein-1 (MCP1; 158105), which was selectively induced by 
activation of PARI, but not PAR2 (OMIM Ref. No. 600933). 
Thus, Riewald et al. (2002) concluded that the prototypical 
thrombin receptor is the target for EPCR-dependent APC 
signaling, suggesting a role for this receptor cascade in 
protection from sepsis. Animal model experiments lend 
further support to the function of F2R. Griffin et al. (2001) 
reported a role for Pari, a protease-activated G protein- 
coupled receptor for thrombin, in embryonic develop- 
ment. Approximately one-half of Pari -/- embryos died 
at midgestation with bleeding from multiple sites. Pari is 
expressed in endothelial cells, and a Pari transgene 
driven by an endothelial-specific promoter prevented 
death of Pari -/- embryos. Griffin et al. (2001) concluded 
that the coagulation cascade and PARI modulate en- 
dothelial cell function in developing blood vessels and 
that thrombin's actions on endothelial cells, rather than 



on platelets, mesenchymal cells, or fibrinogen (see OMIM 
Ref. No. 134820), contribute to vascular development and 
hemostasis in the mouse embryo. 

[1583] it is appreciated that the abovementioned animal model 
for F2R is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[1584] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1585 ] Coughlin, S. R.; Vu, T.-K. H.; Hung, D. T.; Wheaton, V. I. : 
Characterization of a functional thrombin receptor: issues 
and opportunities. J. Clin. Invest. 89: 351-355, 1992. ; 
and 

[1586] Riewald, M.; Petrovan, R. J.; Donner, A.; Mueller, B. M.; Ruf, 
W. : Activation of endothelial cell protease activated re- 
ceptor 1 by the protein C pathway. Science 296: 
1880-1882, 2002. 

[1587] Further studies establishing the function and utilities of 
F2R are found in John Hopkins OMIM database record ID 
187930, and in sited publications numbered 367-37 and 
1330-373 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. G Pro- 



tein-coupled Receptor Kinase 7 (GPRK7, Accession 
NM.139209) is another VGAM57 host target gene. GPRK7 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by GPRK7, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of GPRK7 BINDING SITE, designated SEQ ID:2476, to the 
nucleotide sequence of VGAM57 RNA, herein designated 
VGAM RNA, also designated SEQ ID:392. 
[1588] Another function of VGAM57 is therefore inhibition of G 
Protein-coupled Receptor Kinase 7 (GPRK7, Accession 
NM_139209), a gene which regulates the G protein-cou- 
pled receptors. Accordingly, utilities of VGAM57 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPRK7. The function of 
GPRK7 has been established by previous studies. By PCR 
on neutrophil cDNA using primers based on sequences of 
known receptor kinases, Haribabu and Snyderman (1993) 
identified sequences for GPRK5 (OMIM Ref. No. 600870), 
GPRK6 (OMIM Ref. No. 600869), and what they believed to 
be GPRK7. The sequence designated GPRK7 showed the 
least homology to known receptor kinases and was later 



determined to match the sequence of mitogen-activated 
protein kinase-interacting serine/threonine kinase-2 
(MKNK2). MKNK2 contains conserved DLG (asp-leu-gly) 
and ENIL (glu-asn-ile-leu) motifs. Using a 2-hybrid screen 
for Erk2 (MAPK1; 176948)-binding proteins, Waskiewicz 
et al. (1997) identified mouse Mnk2 and isolated a full- 
length cDNA clone from a mouse embryo cDNA library. 
Mnk2 has a conserved C-terminal Erk-interacting domain, 
a catalytic domain with homology to the calcium/ 
calmodulin-dependent family of kinases, and putative 
MAP kinase phosphorylation sites located within the T 
loop of the kinase domain. Northern blot analysis de- 
tected Mnk2 expression in all adult mouse tissues tested 
except brain, where levels were greatly reduced. Expres- 
sion was especially abundant in skeletal muscle. 

[1589] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1590] Haribabu, B.; Snyderman, R. : Identification of additional 
members of human G-protein-coupled receptor kinase 
multigene family. Proc. Nat. Acad. Sci. 90: 9398-9402, 
1993. ; and 

[1591] Waskiewicz, A. J.; Flynn, A.; Proud, C. C; Cooper, J. A. : 



Mitogen-activated protein kinases activate the serine/ 
threonine kinases Mnkl and Mnk2. EMBO J. 16: 
1909-1920, 1997. 
[1592] Further studies establishing the function and utilities of 
GPRK7 are found in John Hopkins OMIM database record 
ID 605069, and in sited publications numbered 1614 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Neuroligin 1 
(NLGN1, Accession NM.014932) is another VG AM 5 7 host 
target gene. NLGN1 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by NLGN1, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of NLGN1 BINDING SITE, designated 
SEQ ID: 1591, to the nucleotide sequence of VGAM57 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:392. 

[1593] Another function of VGAM57 is therefore inhibition of 
Neuroligin 1 (NLGN1, Accession NM_014932), a gene 
which may trigger the de novo formation of presynaptic 
structure. Accordingly, utilities of VGAM57 include diag- 
nosis, prevention and treatment of diseases and clinical 



conditions associated with NLGN1. The function of NLGN1 
has been established by previous studies. Neurexins (see 
OMIM Ref. No. NRXN1; 600565) are neuronal cell surface 
proteins first identified in rat brain with hundreds of iso- 
forms generated by alternative splicing. Ichtchenko et al. 
(1995) described neuroligin I, a neuronal cell surface pro- 
tein that is enriched in rat synaptic plasma membranes 
and acts as a splice site-specific ligand for beta- 
neurexins. (Each of 3 genes encoding neurexins — NRXN1, 
NRXN2, and NRXN3~has 2 independent promoters and 
generates 2 classes of mRNAs. The longer mRNAs encode 
alpha-neurexins and the shorter mRNAs beta-neurexins.) 
Neuroligin I binds to beta-neurexins only if they lack an 
insert in the alternatively spliced sequence of the C do- 
main, and not if they contain an insert. The extracellular 
sequence of rat neuroligin I is composed of a catalytically 
inactive esterase domain homologous to acetyl- 
cholinesterase. Ichtchenko et al. (1995) used in situ hy- 
bridization to demonstrate that alternative splicing of 
neurexins at the binding site recognized by neuroligin I is 
highly regulated. These findings support a model whereby 
alternative splicing of neurexins creates a family of cell 
surface receptors that confer interactive specificity on 



their resident neurons. Using an in vitro system, Scheiffele 
et al. (2000) demonstrated that mouse neuroligin-1 and - 
2, postsynaptically localized proteins, can trigger the de 
novo formation of presynaptic structure. Nonneuronal 
cells engineered to express neuroligins induced morpho- 
logic and functional presynaptic differentiation in contact- 
ing axons. This activity could be inhibited by addition of a 
soluble version of beta-neurexin. Furthermore, addition of 
soluble beta-neurexin to a coculture of defined pre- and 
postsynaptic central nervous system (CNS) neurons inhib- 
ited synaptic vesicle clustering in axons contacting target 
neurons. These results suggested that neuroligins are part 
of the machinery employed during the formation and re- 
modeling of CNS synapses. 

[1594] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

I 1 595] ichtchenko, K.; Hata, Y.; Nguyen, T.; Ullrich, B.; Missler, 
M.; Moomaw, C; Sudhof, T. C. : Neuroligin 1: a splice 
site-specific ligand for beta-neurexins. Cell 81: 435-443, 
1995. ; and 

H596] Scheiffele, P.; Fan, J.; Choih, J.; Fetter, R.; Serafini, T. : 

Neuroligin expressed in nonneuronal cells triggers presy- 



naptic development in contacting axons. Cell 101: 
657-669, 2000. 
[1597] Further studies establishing the function and utilities of 
NLGN1 are found in John Hopkins OMIM database record 
ID 600568, and in sited publications numbered 1860, 191 
and 2150 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.APCIO 
(Accession NM_014885) is another VGAM57 host target 
gene. APC10 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
APC10, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of APC10 BINDING SITE, designated SEQ 
ID:1574, to the nucleotide sequence of VGAM57 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:392. 

[1598] Another function of VGAM57 is therefore inhibition of 
APC10 (Accession NM_014885). Accordingly, utilities of 
VGAM57 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APC10. 
Chromosome 20 Open Reading Frame 139 (C20orfl39, 
Accession XM_097749) is another VGAM 5 7 host target 



gene. C20orfl39 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by C20orfl39, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of C20orfl39 BINDING SITE, desig- 
nated SEQ ID:33 19, to the nucleotide sequence of 
VG AM 5 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:392. 
[1599] Another function of VGAM57 is therefore inhibition of 
Chromosome 20 Open Reading Frame 139 (C20orfl39, 
Accession XM.097749). Accordingly, utilities of VGAM 5 7 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl39. 
FLJ11186 (Accession NM.018353) is another VGAM57 
host target gene. FLJ11186 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ11186, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ11186 BINDING SITE, 
designated SEQ ID:1818, to the nucleotide sequence of 
VGAM 5 7 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:392. 

[1600] Another function of VGAM57 is therefore inhibition of 

FLJ11186 (Accession NM_018353). Accordingly, utilities of 
VGAM57 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11186. 
FLJ22116 (Accession NM.024624) is another VGAM57 
host target gene. FLJ22116 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ22116, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22116 BINDING SITE, 
designated SEQ ID:2073, to the nucleotide sequence of 
VG AM 5 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:392. 

[1601] Another function of VGAM57 is therefore inhibition of 

FLJ22116 (Accession NM.024624). Accordingly, utilities of 
VGAM57 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22116. 
FLJ32978 (Accession NM.144625) is another VGAM57 
host target gene. FLJ32978 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ32978, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ32978 BINDING SITE, 
designated SEQ ID:2487, to the nucleotide sequence of 
VG AM 5 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:392. 

[1602] Another function of VGAM57 is therefore inhibition of 

FLJ32978 (Accession NM.144625). Accordingly, utilities of 
VGAM57 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32978. 
KIAA1164 (Accession XM.045358) is another VGAM57 
host target gene. KIAA1164 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1164, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1164 BINDING SITE, 
designated SEQ ID:2862, to the nucleotide sequence of 
VGAM 5 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:392. 

[1603] Another function of VGAM57 is therefore inhibition of 
KIAA1164 (Accession XM_045358). Accordingly, utilities 
of VGAM57 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA1164. KIAA1762 (Accession XM.033370) is another 
VG AM 5 7 host target gene. KIAA1762 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1762, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1762 BINDING SITE, designated SEQ ID:2668, to the 
nucleotide sequence of VGAM57 RNA, herein designated 
VGAM RNA, also designated SEQ ID:392. 
[1604] Another function of VGAM57 is therefore inhibition of 
KIAA1762 (Accession XM_033370). Accordingly, utilities 
of VGAM57 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1762. KIAA1918 (Accession XM.054951) is another 
VGAM 5 7 host target gene. KIAA1918 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by KIAA1918, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1918 BINDING SITE, designated SEQ ID:2969, to the 



nucleotide sequence of VGAM57 RNA, herein designated 
VGAM RNA, also designated SEQ ID:392. 

[1605] Another function of VGAM57 is therefore inhibition of 
KIAA1918 (Accession XM.054951). Accordingly, utilities 
of VGAM57 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1918. POPX1 (Accession NM.014906) is another 
VGAM 5 7 host target gene. POPX1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by POPX1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of POPX1 BINDING SITE, 
designated SEQ ID: 1583, to the nucleotide sequence of 
VGAM 5 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:392. 

[1606] Another function of VGAM57 is therefore inhibition of 
POPX1 (Accession NM_014906). Accordingly, utilities of 
VGAM57 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with POPX1. 
PRO0800 (Accession NM.018592) is another VGAM 5 7 
host target gene. PRO0800 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by PRO0800, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PRO0800 BINDING SITE, 
designated SEQ ID: 1852, to the nucleotide sequence of 
VG AM 5 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:392. 

[1607] Another function of VGAM57 is therefore inhibition of 

PRO0800 (Accession NM_018592). Accordingly, utilities of 
VGAM57 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0800. 
LOC142779 (Accession XM_084337) is another VGAM 5 7 
host target gene. LOC142779 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC142779, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC142779 BINDING 
SITE, designated SEQ ID:3050, to the nucleotide sequence 
of VGAM57 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:392. 

[1608] Another function of VGAM57 is therefore inhibition of 

LOC142779 (Accession XM_084337). Accordingly, utilities 



of VGAM57 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC142779. LOC143274 (Accession XM.084477) is an- 
other VGAM57 host target gene. LOC143274 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC143274, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143274 BINDING SITE, designated SEQ ID:3053, to 
the nucleotide sequence of VGAM57 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:392. 
[1609] Another function of VGAM57 is therefore inhibition of 

LOC143274 (Accession XM_084477). Accordingly, utilities 
of VGAM57 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143274. LOC154089 (Accession XM.087846) is an- 
other VGAM 5 7 host target gene. LOC154089 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC154089, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC154089 BINDING SITE, designated SEQ ID:3186, to 
the nucleotide sequence of VGAM57 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:392. 

[1610] Another function of VGAM57 is therefore inhibition of 

LOC154089 (Accession XM_087846). Accordingly, utilities 
of VGAM57 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154089. LOC169679 (Accession XM.108982) is an- 
other VGAM 5 7 host target gene. LOC169679 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC169679, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169679 BINDING SITE, designated SEQ ID:3404, to 
the nucleotide sequence of VGAM57 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:392. 

[1611] Another function of VGAM57 is therefore inhibition of 

LOC169679 (Accession XM.108982). Accordingly, utilities 
of VGAM57 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC169679. LOC202052 (Accession XM.117355) is an- 
other VGAM 5 7 host target gene. LOC202052 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC202052, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202052 BINDING SITE, designated SEQ ID:3484, to 
the nucleotide sequence of VGAM57 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:392. 

[1612] Another function of VGAM57 is therefore inhibition of 

LOC202052 (Accession XM_117355). Accordingly, utilities 
of VGAM57 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC202052. LOC256021 (Accession XM.172884) is an- 
other VGAM 5 7 host target gene. LOC256021 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 56021, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256021 BINDING SITE, designated SEQ ID:3708, to 
the nucleotide sequence of VGAM57 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:392. 

[1613] Another function of VGAM57 is therefore inhibition of 



LOC256021 (Accession XM.172884). Accordingly, utilities 
of VGAM57 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256021. LOC91650 (Accession XM.039853) is an- 
other VGAM57 host target gene. LOC91650 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC91650, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91650 BINDING SITE, designated SEQ ID:2765, to the 
nucleotide sequence of VGAM57 RNA, herein designated 
VGAM RNA, also designated SEQ ID:392. 
[1614] Another function of VGAM57 is therefore inhibition of 

LOC91650 (Accession XM.039853). Accordingly, utilities 
of VGAM57 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91650. LOC91752 (Accession XM.040403) is another 
VGAM 5 7 host target gene. LOC91752 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC91752, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
LOC91752 BINDING SITE, designated SEQ ID:2777, to the 
nucleotide sequence of VGAM57 RNA, herein designated 
VGAM RNA, also designated SEQ ID:392. 

[1615] Another function of VGAM57 is therefore inhibition of 

LOC91752 (Accession XM_040403). Accordingly, utilities 
of VGAM57 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91752. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 58 (VGAM58) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1616] VGAM58 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM58 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 1617 ] VGAM 5 8 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM58 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 



[1618] VGAM58 gene encodes a VGAM58 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM58 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM58 precursor RNA is designated SEQ 
ID:44, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:44 is 
located at position 9636 relative to the genome of Vac- 
cinia Virus. 

[1619] VGAM 5 8 precursor RNA folds onto itself, forming VGAM 5 8 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this "hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1620] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 5 8 folded precursor RNA into VGAM 5 8 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM58 RNA is designated SEQ ID:393, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

t 1621 ] VGAM58 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 5 8 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 5 8 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3^UTR respectively. 

I 1 622] VGAM 5 8 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM58 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM58 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 



Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM58 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 5 8 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 V UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1623] jhe complementary binding of VGAM58 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 5 8 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM58 host tar- 
get RNA into VGAM58 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1624] It is appreciated that VGAM58 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM58 host target genes. The mRNA of 
each one of this plurality of VCAM58 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM58 RNA, herein designated VGAM 
RNA, and which when bound by VGAM58 RNA causes in- 
hibition of translation of respective one or more VGAM58 
host target proteins. 
[1625] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM58 gene, herein designated VGAM GENE, on one or 
more VGAM58 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 



Glimpses of a tiny RNA world x , Science 294,779 (2001)). 
[1626] ^ is yet further appreciated that a function of VGAM58 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM58 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM58 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM58 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1627] Nucleotide sequences of the VGAM58 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 5 8 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM58 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM58 are further de- 
scribed hereinbelow with reference to Table 1. 

[1628] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM58 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM58 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1629] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM58 gene, herein designated VGAM is in- 
hibition of expression of VGAM58 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM58 correlate with, and may be deduced from, the 
identity of the target genes which VGAM58 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1630] Dopamine Receptor Dl (DRD1, Accession NM_000794) is 
a VGAM 5 8 host target gene. DRD1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DRD1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DRD1 BINDING SITE, 
designated SEQ ID:774, to the nucleotide sequence of 
VGAM 5 8 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:393. 

[1631] A function of VGAM58 is therefore inhibition of Dopamine 
Receptor Dl (DRD1, Accession NM_000794), a gene which 
is mediated by g proteins which activate adenylyl cyclase. 



Accordingly, utilities of VGAM58 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with DRD1. The function of DRD1 has been es- 
tablished by previous studies. The diverse physiologic ac- 
tions of dopamine are mediated by its interaction with 2 
types of G protein-coupled receptor, Dl and D2 (OMIM 
Ref. No. 126450), which stimulate and inhibit, respec- 
tively, the enzyme adenylyl cyclase. Three groups reported 
the cloning of the Dl dopamine receptor gene (Dearry et 
al., 1990; Zhou et al., 1990; Sunahara et al., 1990). The 
gene encodes a protein of 446 amino acids having a pre- 
dicted relative molecular mass of 49,300 and a trans- 
membrane topology similar to that of other G protein- 
coupled receptors. Northern blot analysis and in situ hy- 
bridization showed that the mRNA for this receptor is 
most abundant in caudate, nucleus accumbens, and olfac- 
tory tubercle, with little or no mRNA detectable in sub- 
stantia nigra, liver, kidney, or heart (Dearry et al., 1990). 
Animal model experiments lend further support to the 
function of DRD1. The brain dopaminergic system is a 
critical modulator of basal ganglion function and plastic- 
ity. To investigate the contribution of the dopamine Dl 
receptor to this modulation, Xu et al. (1994) used gene 



targeting technology to generate Dl receptor mutant 
mice. Although histologic analyses suggested no major 
changes in the anatomy of mutant mouse brains, the ex- 
pression of dynorphin (OMIM Ref. No. 131340) was greatly 
reduced in the striatum and related regions of the basal 
ganglia. The mutant mice did not respond to the stimulant 
and suppressive effects of Dl receptor agonists and an- 
tagonists, respectively, and they exhibited locomotor hy- 
peractivity. 

t 1632 ] It is appreciated that the abovementioned animal model 
for DRD1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[1633] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1634] Dearry, A.; Gingrich, J. A.; Falardeau, P.; Fremeau, R. T., 
Jr.; Bates, M. D.; Caron, M. G. : Molecular cloning and ex- 
pression of the gene for a human D(l) dopamine receptor. 
Nature 347: 72-76, 1990. ; and 

[1635] xu, M.; Moratalla, R.; Gold, L H.; Hiroi, N.; Koob, G. F.; 
Graybiel, A. M.; Tonegawa, S. : Dopamine Dl receptor 
mutant mice are deficient in striatal expression of dynor- 



phin and in do. 

[1636] Further studies establishing the function and utilities of 

DRD1 are found in John Hopkins OMIM database record ID 
126449, and in sited publications numbered 2744-2755 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. KIAAO 182 
(Accession XM.050495) is another VGAM58 host target 
gene. KIAA0182 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by KIAA0182, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0182 BINDING SITE, designated 
SEQ ID:2931, to the nucleotide sequence of VGAM58 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:393. 

[1637] Another function of VGAM58 is therefore inhibition of 
KIAA0182 (Accession XM_050495). Accordingly, utilities 
of VGAM58 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0182. SSH2 (Accession XM.030846) is another 
VGAM 5 8 host target gene. SSH2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by SSH2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SSH2 BINDING SITE, 
designated SEQ ID:2626, to the nucleotide sequence of 
VGAM58 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:393. 

[1638] Another function of VGAM58 is therefore inhibition of 
SSH2 (Accession XM_030846). Accordingly, utilities of 
VGAM58 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SSH2. 
LOC90918 (Accession XM.034863) is another VGAM 5 8 
host target gene. LOC90918 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC90918, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC90918 BINDING 
SITE, designated SEQ ID:2687, to the nucleotide sequence 
of VGAM 5 8 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:393. 

[1639] Another function of VGAM58 is therefore inhibition of 

LOC90918 (Accession XM_034863). Accordingly, utilities 



of VGAM58 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90918. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 59 (VGAM59) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1640] VGAM59 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VG AM 5 9 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1641] VGAM59 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM59 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1642] VGAM 5 9 gene encodes a VGAM 5 9 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM59 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM59 precursor RNA is designated SEQ 



ID:45, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:45 is 
located at position 13536 relative to the genome of Vac- 
cinia Virus. 

[1643] VGAM59 precursor RNA folds onto itself, forming VGAM59 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1644] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 5 9 folded precursor RNA into VGAM 5 9 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 
quence of VGAM59 RNA is designated SEQ ID:394, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[1645] VGAM59 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 5 9 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 5 9 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[1646] VGAM 5 9 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM59 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM59 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM59 RNA, 
herein designated VGAM RNA, may have a different num- 



ber of host target binding sites in untranslated regions of 
a VGAM59 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1647] The complementary binding of VGAM59 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 5 9 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM59 host tar- 
get RNA into VGAM59 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1648] ^ is appreciated that VGAM59 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM59 host target genes. The mRNA of 
each one of this plurality of VGAM59 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM59 RNA, herein designated VGAM 
RNA, and which when bound by VGAM59 RNA causes in- 



hibition of translation of respective one or more VGAM59 
host target proteins. 

[1649] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM59 gene, herein designated VGAM GENE, on one or 
more VGAM59 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[1650] it is yet further appreciated that a function of VGAM59 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM59 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM59 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM59 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1651] Nucleotide sequences of the VCAM59 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 5 9 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM59 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM59 are further de- 
scribed hereinbelow with reference to Table 1. 

[1652] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM59 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM59 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1653] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM59 gene, herein designated VGAM is in- 
hibition of expression of VGAM59 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 



of VGAM59 correlate with, and may be deduced from, the 
identity of the target genes which VGAM59 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1654] Enoyl-Coenzyme A, Hydratase/3-hydroxyacyl Coenzyme 
A Dehydrogenase (EHHADH, Accession NM.001966) is a 
VGAM59 host target gene. EHHADH BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EHHADH, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EHHADH BINDING 
SITE, designated SEQ ID:877, to the nucleotide sequence 
of VGAM59 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:394. 

[1655] A function of VGAM59 is therefore inhibition of Enoyl- 
Coenzyme A, Hydratase/3-hydroxyacyl Coenzyme A De- 
hydrogenase (EHHADH, Accession NM.001966), a gene 
which functions in the peroxisomal beta-oxidation path- 
way. Accordingly, utilities of VGAM59 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with EHHADH. The function of EHHADH 
has been established by previous studies. Hoefler et al. 



(1994) reported the full-length cDNA sequence of the 
enoyl-CoA-hydratase:3-hydroxyacyl-CoA dehydrogenase 
bifunctional enzyme. The cDNA sequence spans 3,779 
nucleotides with an open reading frame of 2,169 nu- 
cleotides. Animal model experiments lend further support 
to the function of EHHADH. Qi et al. (1999) generated Lpb 
null mice. Mutant mice were viable and fertile and exhib- 
ited no detectable gross phenotypic defects. The only de- 
fect was a blunting of peroxisome proliferative response 
upon challenge with a peroxisome proliferator. The ab- 
sence of appreciable changes in lipid metabolism indi- 
cated that enoyl-CoAs, generated in the classical system 
in Lpb null mice, were diverted to the D-hydroxy-specific 
system for metabolism by Dpb (OMIM Ref. No. 601860). 

[1656] it is appreciated that the abovementioned animal model 

for EHHADH is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[1657] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1658] Hoefler, C; Forstner, M.; McGuinness, M. C; Hulla, W.; Hi- 
den, M.; Krisper, P.; Kenner, L; Ried, T.; Lengauer, C; 



Zechner, R.; mOser, H. W.; Chen, G. L. : cDNA cloning of 
the human peroxisomal enoyl-CoA hy- 
dratase:3-hydroxyacyl-CoA dehydrogenase bifunctional 
enzyme and localization to chromosome 3q26.3-3q28: a 
free left Alu arm is inserted in the 3-prime noncoding re- 
gion. Genomics 19: 60-67, 1994. ; and 

[1659] Q ij c.; Zhu, Y.; Pan, J.; Usuda, N.; Maeda, N.; Yeldandi, A. 
V.; Rao, M. S.; Hashimoto, T.; Reddy, J. K. : Absence of 
spontaneous peroxisome proliferation in enoyl-CoA hy- 
dratase/L-3-hyd. 

[1660] Further studies establishing the function and utilities of 

EHHADH are found in John Hopkins OMIM database record 
ID 607037, and in sited publications numbered 1185 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.A Disintegrin and 
Metalloproteinase Domain 9 (meltrin gamma) (ADAM9, 
Accession NM_003816) is another VGAM59 host target 
gene. ADAM 9 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
ADAM 9, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ADAM9 BINDING SITE, designated SEQ 



ID: 1063, to the nucleotide sequence of VGAM59 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:394. 

[1661] Another function of VGAM59 is therefore inhibition of A 
Disintegrin and Metalloproteinase Domain 9 (meltrin 
gamma) (ADAM 9, Accession NM.003816). Accordingly, 
utilities of VGAM59 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ADAM9. Breast Cancer Anti-estrogen Resistance 3 
(BCAR3, Accession NM.003567) is another VGAM59 host 
target gene. BCAR3 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by BCAR3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BCAR3 BINDING SITE, designated SEQ 
ID: 1036, to the nucleotide sequence of VGAM 5 9 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:394. 

[1662] Another function of VGAM59 is therefore inhibition of 

Breast Cancer Anti-estrogen Resistance 3 (BCAR3, Acces- 
sion NM_003567). Accordingly, utilities of VGAM59 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with BCAR3. XAP135 
(Accession NM_018288) is another VGAM59 host target 
gene. XAP135 BINDING SITE1 and XAP135 BINDING SITE2 
are HOST TARGET binding sites found in untranslated re- 
gions of mRNA encoded by XAP135, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of XAP135 
BINDING SITE1 and XAP135 BINDING SITE2, designated 
SEQ ID: 1809 and SEQ ID:2408 respectively, to the nu- 
cleotide sequence of VGAM59 RNA, herein designated 
VGAM RNA, also designated SEQ ID:394. 

[1663] Another function of VGAM59 is therefore inhibition of 

XAP135 (Accession NM_018288). Accordingly, utilities of 
VGAM59 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with XAP135. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
60 (VGAM60) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[1664] VGAM60 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM60 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1665] VGAM60 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM60 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1666] VGAM60 gene encodes a VGAM60 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM60 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM60 precursor RNA is designated SEQ 
ID:46, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:46 is 
located at position 9389 relative to the genome of Vac- 
cinia Virus. 

[1667] VGAM60 precursor RNA folds onto itself, forming VGAM60 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[1668] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM60 folded precursor RNA into VGAM60 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 70%) nucleotide se- 
quence of VGAM60 RNA is designated SEQ ID:395, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1669] VGAM60 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM60 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM60 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3"UTR respectively. 

t 1 670] VGAM60 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM60 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM60 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM60 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM60 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^UTR region, the 5 X UTR 
region, or in both 3 X UTR and 5 X UTR regions. 
[1671] The complementary binding of VGAM60 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM60 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM60 host tar- 
get RNA into VGAM60 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1672 ] It is appreciated that VGAM60 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM60 host target genes. The mRNA of 
each one of this plurality of VGAM60 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM60 RNA, herein designated VGAM 
RNA, and which when bound by VGAM60 RNA causes in- 
hibition of translation of respective one or more VGAM60 
host target proteins. 

[1673] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM60 gene, herein designated VGAM GENE, on one or 
more VGAM60 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 



complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[1674] It is yet further appreciated that a function of VGAM60 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM60 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM60 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM60 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1675] Nucleotide sequences of the VGAM60 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM60 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM60 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, of VGAM60 are further de- 
scribed hereinbelow with reference to Table 1. 

[1676] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM60 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM60 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1677] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM60 gene, herein designated VGAM is in- 
hibition of expression of VGAM60 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM60 correlate with, and may be deduced from, the 
identity of the target genes which VGAM60 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

I 1 678] MGC5242 (Accession NM.024033) is a VGAM60 host tar- 
get gene. MGC5242 BINDING SITE is HOST TARGET bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by MGC5242, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of MGC5242 BINDING SITE, 
designated SEQ ID:2042, to the nucleotide sequence of 
VGAM60 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:395. 

[1679] a function of VGAM60 is therefore inhibition of MGC5242 
(Accession NM_024033). Accordingly, utilities of VGAM60 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MGC5242. 
LOC197259 (Accession XM.113849) is another VGAM60 
host target gene. LOC197259 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC197259, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC197259 BINDING 
SITE, designated SEQ ID:3422, to the nucleotide sequence 
of VGAM60 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:395. 

[1680] Another function of VGAM60 is therefore inhibition of 

LOC197259 (Accession XM_113849). Accordingly, utilities 
of VGAM60 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC197259. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 61 (VGAM61) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1681] VGAM61 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM61 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1682] VGAM61 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM61 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1683] VGAM61 gene encodes a VGAM61 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM61 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM61 precursor RNA is designated SEQ 
ID:47, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:47 is 
located at position 8516 relative to the genome of Vac- 



cinia Virus. 

[1684] VGAM61 precursor RNA folds onto itself, forming VGAM61 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1685] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM61 folded precursor RNA into VGAM61 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM61 RNA is designated SEQ ID:396, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1686] VGAM 61 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 



VGAM61 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM61 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[1687] VGAM 61 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM61 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM61 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM61 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM61 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 



1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1688] The complementary binding of VGAM61 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM61 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM61 host tar- 
get RNA into VGAM61 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1689] it is appreciated that VGAM61 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM61 host target genes. The mRNA of 
each one of this plurality ofVGAM61 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM61 RNA, herein designated VGAM 
RNA, and which when bound by VGAM61 RNA causes in- 
hibition of translation of respective one or more VGAM61 
host target proteins. 

[1690] ^ is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM61 gene, herein designated VGAM GENE, on one or 
more VGAM61 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[1691] It is yet further appreciated that a function of VGAM61 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM61 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM61 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM61 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[1692] Nucleotide sequences of the VGAM61 precursor RNA, 
herein designated VCAM PRECURSOR RNA, and of the 
x diced x VGAM61 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM61 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM61 are further de- 
scribed hereinbelow with reference to Table 1. 

[1693] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM61 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM61 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1694] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM61 gene, herein designated VGAM is in- 
hibition of expression of VGAM61 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM61 correlate with, and may be deduced from, the 
identity of the target genes which VGAM61 binds and in- 
hibits, and the function of these target genes, as elabo- 



rated hereinbelow. 

I 1 695] DKFZP564I052 (Accession XM.039660) is a VGAM61 host 
target gene. DKFZP564I052 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by DKFZP564I052, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I052 BIND- 
ING SITE, designated SEQ ID:2759, to the nucleotide se- 
quence of VGAM61 RNA, herein designated VGAM RNA, 
also designated SEQ ID:396. 

[1696] a function of VGAM61 is therefore inhibition of DK- 

FZP564I052 (Accession XM_039660). Accordingly, utilities 
of VGAM61 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with DK- 
FZP564I052. KIAA0825 (Accession XM.027906) is another 
VGAM 61 host target gene. KIAA0825 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0825, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0825 BINDING SITE, designated SEQ ID:2588, to the 



nucleotide sequence of VGAM61 RNA, herein designated 
VGAM RNA, also designated SEQ ID:396. 

[1697] Another function of VGAM61 is therefore inhibition of 
KIAA0825 (Accession XM.027906). Accordingly, utilities 
of VGAM61 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0825. KIAA0976 (Accession NM.014917) is another 
VGAM 61 host target gene. KIAA0976 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0976, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0976 BINDING SITE, designated SEQ ID: 1588, to the 
nucleotide sequence of VGAM61 RNA, herein designated 
VGAM RNA, also designated SEQ ID:396. 

[1698] Another function of VGAM61 is therefore inhibition of 

KIAA0976 (Accession NM.014917). Accordingly, utilities 
of VGAM61 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0976. Placenta-specific 3 (PLAC3, Accession 
XM.045115) is another VGAM 61 host target gene. PLAC3 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by PLAC3, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of PLAC3 BINDING SITE, designated SEQ ID:2853, to the 
nucleotide sequence of VGAM61 RNA, herein designated 
VGAM RNA, also designated SEQ ID:396. 

[1699] Another function of VGAM61 is therefore inhibition of Pla- 
centa-specific 3 (PLAC3, Accession XM_045115). Accord- 
ingly, utilities of VGAM61 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PLAC3. LOC147991 (Accession XM.085993) is 
another VGAM61 host target gene. LOC147991 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC147991, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147991 BINDING SITE, designated SEQ ID:3115, to 
the nucleotide sequence of VGAM61 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:396. 

[1700] Another function of VGAM61 is therefore inhibition of 

LOC147991 (Accession XM_085993). Accordingly, utilities 



of VGAM61 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147991. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 62 (VGAM62) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1701] VGAM62 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM62 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1702] VGAM62 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM62 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1703] VGAM62 gene encodes a VGAM62 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM62 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM62 precursor RNA is designated SEQ 



ID:48, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:48 is 
located at position 10036 relative to the genome of Vac- 
cinia Virus. 

[1704] VGAM62 precursor RNA folds onto itself, forming VGAM62 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1705] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM62 folded precursor RNA into VGAM62 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM62 RNA is designated SEQ ID:397, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[1706] VGAM62 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM62 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM62 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

t 1 ™ 7 ] VGAM62 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM62 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM62 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM62 RNA, 
herein designated VGAM RNA, may have a different num- 



ber of host target binding sites in untranslated regions of 
a VGAM62 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1708] The complementary binding of VGAM62 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM62 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM62 host tar- 
get RNA into VGAM62 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1709] It is appreciated that VGAM62 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM62 host target genes. The mRNA of 
each one of this plurality of VGAM62 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM62 RNA, herein designated VGAM 
RNA, and which when bound by VGAM62 RNA causes in- 



hibition of translation of respective one or more VGAM62 
host target proteins. 

t 171 °] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM62 gene, herein designated VGAM GENE, on one or 
more VGAM62 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 1711 ] It is yet further appreciated that a function of VGAM62 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM62 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM62 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM62 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1712] Nucleotide sequences of the VCAM62 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM62 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM62 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM62 are further de- 
scribed hereinbelow with reference to Table 1. 

t 1713 ] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM62 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM62 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

t 1714 ] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM62 gene, herein designated VGAM is in- 
hibition of expression of VGAM62 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 



of VGAM62 correlate with, and may be deduced from, the 
identity of the target genes which VGAM62 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 
[1715] Histone Deacetylase 7A (HDAC7A, Accession NM_015401) 
is a VGAM62 host target gene. HDAC7A BINDING SITE1 
and HDAC7A BINDING SITE2 are HOST TARGET binding 
sites found in untranslated regions of mRNA encoded by 
HDAC7A, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HDAC7A BINDING SITE1 and HDAC7A BIND- 
ING SITE2, designated SEQ ID: 1628 and SEQ ID: 1700 re- 
spectively, to the nucleotide sequence of VGAM62 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:397. 

[1716] A function of VGAM62 is therefore inhibition of Histone 
Deacetylase 7A (HDAC7A, Accession NM_0 15401). Ac- 
cordingly, utilities of VGAM62 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HDAC7A. Platelet-derived Growth Factor 
Beta Polypeptide (simian sarcoma viral (v-sis) Oncogene 
Homolog) (PDGFB, Accession NM_002608) is another 



VGAM62 host target gene. PDGFB BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PDGFB, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PDGFB BINDING SITE, 
designated SEQ ID:941, to the nucleotide sequence of 
VGAM62 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:397. 
t 1717 ] Another function of VGAM62 is therefore inhibition of 
Platelet-derived Growth Factor Beta Polypeptide (simian 
sarcoma viral (v-sis) Oncogene Homolog) (PDGFB, Acces- 
sion NM_002608), a gene which plays an important role in 
stimulating adjacent cells to grow and thereby heal the 
wound. Accordingly, utilities of VGAM62 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PDGFB. The function of PDGFB has 
been established by previous studies. Most proliferating 
cells are programmed to undergo apoptosis unless spe- 
cific survival signals are provided. Platelet-derived growth 
factor promotes cellular proliferation and inhibits apopto- 
sis. Romashkova and Makarov (1999) showed that PDGF 
activates the RAS/PIK3/AKT1/IKK/NFKB1 pathway. In this 



pathway, NFKB1 (OMIM Ref. No. 164011) does not induce 
c-myc and apoptosis, but instead induces putative anti- 
apoptotic genes. In response to PDGF, AKT1 (OMIM Ref. 
No. 164730) transiently associates with IKK (see OMIM 
Ref. No. 600664) and induces IKK activation. The authors 
suggested that under certain conditions PIK3 (see OMIM 
Ref. No. 171834) may activate NFKB1 without the involve- 
ment of NFKBIA (OMIM Ref. No. 164008) or NFKBIB (OMIM 
Ref. No. 604495) degradation. Dermatofibrosarcoma pro- 
tuberans (DFSP), an infiltrative skin tumor of intermediate 
malignancy, presents specific cytogenetic features such as 
reciprocal translocations t(17;22)(q22;ql3) and supernu- 
merary ring chromosomes derived from t(17;22). Simon et 
al. (1997) characterized the breakpoints from transloca- 
tions and rings in dermatofibrosarcoma protuberans and 
its juvenile form, giant cell fibroblastoma, on the genomic 
and RNA levels. They found that these rearrangements 
fuse the PDGFB gene and the COL1A1 gene (OMIM Ref. 
No. 120150). Simon et al. (1997) commented that PDGFB 
has transforming activity and is a potent mitogen for a 
number of cell types, but its role in oncogenic processes 
was not fully understood. They noted that neither COL1A1 
nor PDGFB had hitherto been implicated in tumor translo- 



cations. The gene fusions deleted exon 1 of PDGFB and 
released this growth factor from its normal regulation; see 
190040.0002. 

t 1718 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1719 ] Simon, M.-P.; Pedeutour, F.; Sirvent, N.; Grosgeorge, J.; 

Minoletti, F.; Coindre, J.-M.; Terrier-Lacombe, M.-J.; Man- 
dahl, N.; Craver, R. D.; Blin, N.; Sozzi, G.; Turc-Carel, C.; 
O'Brien, K. P.; Kedra, D.; Fransson, I.; Guilbaud, C.; Du- 
manski, J. P. : Deregulation of the platelet-derived growth 
factor B-chain gene via fusion with collagen gene COL1A1 
in dermatofibrosarcoma protuberans and giant-cell fi- 
broblastoma. Nature Genet. 15: 95-98, 1997. ; and 

[1720] Josephs, S. F.; Guo, C.; Ratner, L; Wong-Staal, F. : Human 
proto-oncogene nucleotide sequences corresponding to 
the transforming region of simian sarcoma virus. Science 
223: 487-491, 1. 

[1721] Further studies establishing the function and utilities of 
PDGFB are found in John Hopkins OMIM database record 
ID 190040, and in sited publications numbered 
2377-2387, 2187-2190, 2286-2193, 755-757, 
2194-2196, 832, 2197-2201, 3059, 2207, 2660, 220 



and 2376 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. PR Do- 
main Containing 4 (PRDM4, Accession NM_012406) is an- 
other VGAM62 host target gene. PRDM4 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PRDM4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRDM4 BIND- 
ING SITE, designated SEQ ID:1427, to the nucleotide se- 
quence of VGAM62 RNA, herein designated VGAM RNA, 
also designated SEQ ID:397. 
t 1722 ] Another function of VGAM62 is therefore inhibition of PR 
Domain Containing 4 (PRDM4, Accession NM_0 12406). 
Accordingly, utilities of VGAM62 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PRDM4. Sirtuin Silent Mating Type Infor- 
mation Regulation 2 Homolog 6 (S. cerevisiae) (SIRT6, Ac- 
cession NM.016539) is another VGAM62 host target gene. 
SIRT6 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by SIRT6, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 



illustrates the complementarity of the nucleotide se- 
quences of SIRT6 BINDING SITE, designated SEQID:1695, 
to the nucleotide sequence of VGAM62 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:397. 

[1723] Another function of VGAM62 is therefore inhibition of Si r— 
tuin Silent Mating Type Information Regulation 2 Homolog 
6 (S. cerevisiae) (SIRT6, Accession NM_016539). Accord- 
ingly, utilities of VGAM62 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SIRT6. Xylulokinase Homolog (H. influenzae) 
(XYLB, Accession NM.005108) is another VGAM62 host 
target gene. XYLB BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by XYLB, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of XYLB BINDING SITE, designated SEQ ID:1187, 
to the nucleotide sequence of VGAM62 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:397. 

[1724] Another function of VGAM62 is therefore inhibition of Xy- 
lulokinase Homolog (H. influenzae) (XYLB, Accession 
NM_005108), a gene which is similar to Haemophilus in- 
fluenzae xylulokinase and may play a role in energy 



metabolism. Accordingly, utilities of VGAM62 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with XYLB. The function of XYLB has 
been established by previous studies. The 3p22-p21.3 
chromosomal region is one of 3 regions of 3p that is 
commonly deleted in various carcinomas. By analysis of a 
cloned segment from this region, Tamari et al. (1998) 
identified a novel gene, which they designated XYLB be- 
cause the predicted 528-amino acid protein shares 22% 
identity with Hemophilus influenzae xylulokinase (Xyl). 
The XYLB gene contains 18 exons and spans approxi- 
mately 28 kb. Northern blot analysis revealed that XYLB 
was expressed as a 2.3-kb major transcript in all tissues 
tested. A less abundant 1.8-kb mRNA was detected in 
heart and skeletal muscle. Daigo et al. (1999) reported 
that the XYLB gene is located between the OCTL2 (OMIM 
Ref. No. 604048) and ActRIIB (OMIM Ref. No. 602730) 
genes on 3p22-p21.3. 

[1725] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1726] Daigo, Y.; Isomura, M.; Nishiwaki, T.; Tamari, M.; 

Ishikawa, S.; Kai, M.; Murata, Y.; Takeuchi, K.; Yamane, Y.; 



Hayashi, R.; Minami, M.; Fujino, M. A.; Hojo, Y.; Uchiyama, 
I.; Takagi, T.; Nakamura, Y. : Characterization of a 
1200-kb genomic segment of chromosome 3p22-p21.3. 
DNA Res. 6: 37-44, 1999. ; and 

t 1727 ] Tamari, M.; Daigo, Y.; Ishikawa, S.; Nakamura, Y. : Ge- 
nomic structure of a novel human gene (XYLB) on chro- 
mosome 3p22-p21.3 encoding a xylulokinase-like pro- 
tein. Cytogenet. Cell Genet. 

[1728] Further studies establishing the function and utilities of 
XYLB are found in John Hopkins OMIM database record ID 
604049, and in sited publications numbered 2027 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. DKFZP434N093 
(Accession XM_086948) is another VGAM62 host target 
gene. DKFZP434N093 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP434N093, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP434N093 
BINDING SITE, designated SEQ ID:3147, to the nucleotide 
sequence of VGAM62 RNA, herein designated VGAM RNA, 
also designated SEQ ID:397. 



[1729] Another function of VGAM62 is therefore inhibition of DK- 
FZP434N093 (Accession XM.086948). Accordingly, utili- 
ties of VGAM62 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434N093. DKFZP547E1010 (Accession XM_040002) 
is another VGAM62 host target gene. DKFZP547E1010 
BINDING SITE1 and DKFZP547E1010 BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by DKFZP547E1010, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP547E1010 BINDING SITE1 and DKFZP547E1010 BIND- 
ING SITE2, designated SEQ ID:2768 and SEQ ID: 1640 re- 
spectively, to the nucleotide sequence of VGAM62 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:397. 

[1730] Another function of VGAM62 is therefore inhibition of DK- 
FZP547E1010 (Accession XM_040002). Accordingly, utili- 
ties of VGAM62 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP547E1010. FLJ14596 (Accession NM.032809) is an- 
other VGAM62 host target gene. FLJ 14596 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ14596, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ 14596 
BINDING SITE, designated SEQ ID:2282, to the nucleotide 
sequence of VGAM62 RNA, herein designated VGAM RNA, 
also designated SEQ ID:397. 
[1731] Another function of VGAM62 is therefore inhibition of 

FLJ14596 (Accession NM.032809). Accordingly, utilities of 
VGAM62 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14596. 
HRLP5 (Accession NM.054108) is another VGAM62 host 
target gene. HRLP5 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by HRLP5, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HRLP5 BINDING SITE, designated SEQ 
ID:2364, to the nucleotide sequence of VGAM62 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:397. 

[1732] Another function of VGAM62 is therefore inhibition of 



HRLP5 (Accession NM_054108). Accordingly, utilities of 
VGAM62 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HRLP5. 
Potassium Voltage-gated Channel, Delayed-rectifier, Sub- 
family S, Member 1 (KCNS1, Accession NM_002251) is an- 
other VGAM62 host target gene. KCNS1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KCNS1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KCNS1 BIND- 
ING SITE, designated SEQ ID:917, to the nucleotide se- 
quence of VGAM62 RNA, herein designated VGAM RNA, 
also designated SEQ ID:397. 
[1733] Another function of VGAM62 is therefore inhibition of 

Potassium Voltage-gated Channel, Delayed-rectifier, Sub- 
family S, Member 1 (KCNS1, Accession NM_002251). Ac- 
cordingly, utilities of VGAM62 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KCNS1. KIAA0992 (Accession NM_016081) 
is another VGAM 6 2 host target gene. KIAA0992 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0992, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0992 BINDING SITE, designated SEQ ID: 1662, to the 
nucleotide sequence of VGAM62 RNA, herein designated 
VGAM RNA, also designated SEQ ID:397. 

[1734] Another function of VGAM62 is therefore inhibition of 

KIAA0992 (Accession NM.016081). Accordingly, utilities 
of VGAM62 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0992. KIAA1975 (Accession XM.058393) is another 
VGAM62 host target gene. KIAA1975 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA1975, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1975 BINDING SITE, designated SEQ ID:2982, to the 
nucleotide sequence of VGAM62 RNA, herein designated 
VGAM RNA, also designated SEQ ID:397. 

[1735] Another function of VGAM62 is therefore inhibition of 
KIAA1975 (Accession XM_058393). Accordingly, utilities 
of VGAM62 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA1975. MGC5590 (Accession NM.024058) is another 
VGAM62 host target gene. MGC5590 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC5590, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC5590 
BINDING SITE, designated SEQ ID:2049, to the nucleotide 
sequence of VGAM62 RNA, herein designated VGAM RNA, 
also designated SEQ ID:397. 
[1736] Another function of VGAM62 is therefore inhibition of 
MGC5590 (Accession NM_024058). Accordingly, utilities 
of VGAM62 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC5590. Sialyltransferase 8C 

(alpha2,3Galbetal,4GlcNAcalpha 2,8-sialyltransferase) 
(SIAT8C, Accession NM.015879) is another VGAM62 host 
target gene. SIAT8C BINDING SITE is HOST TARGET bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by SIAT8C, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 



nucleotide sequences of SIAT8C BINDING SITE, designated 
SEQ ID: 1648, to the nucleotide sequence of VGAM62 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:397. 

[1737] Another function of VGAM62 is therefore inhibition of Sia- 
lyltransferase 8C (alpha2,3Galbetal,4GlcNAcalpha 
2,8-sialyltransferase) (SIAT8C, Accession NM.015879). 
Accordingly, utilities of VGAM62 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SIAT8C. LOC149706 (Accession 
XM.097718) is another VGAM62 host target gene. 
LOC149706 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
LOC149706, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC149706 BINDING SITE, desig- 
nated SEQ ID:3313, to the nucleotide sequence of 
VGAM62 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:397. 

[1738] Another function of VGAM62 is therefore inhibition of 

LOC149706 (Accession XM_097718). Accordingly, utilities 
of VGAM62 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC149706. LOC160292 (Accession XM.100817) is an- 
other VGAM62 host target gene. LOC160292 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC160292, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC160292 BINDING SITE, designated SEQ ID:3399, to 
the nucleotide sequence of VGAM62 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:397. 
[1739] Another function of VGAM62 is therefore inhibition of 

LOC160292 (Accession XM_100817). Accordingly, utilities 
of VGAM62 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC160292. LOC203378 (Accession XM.117541) is an- 
other VGAM62 host target gene. LOC203378 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC203378, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC203378 BINDING SITE, designated SEQ ID:3491, to 



the nucleotide sequence of VGAM62 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:397. 

[1740] Another function of VGAM62 is therefore inhibition of 

LOC203378 (Accession XM_117541). Accordingly, utilities 
of VGAM62 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC203378. LOC204200 (Accession XM.118520) is an- 
other VGAM62 host target gene. LOC204200 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC204200, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC204200 BINDING SITE, designated SEQ ID:3493, to 
the nucleotide sequence of VGAM62 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:397. 

[1741] Another function of VGAM62 is therefore inhibition of 

LOC204200 (Accession XM.118520). Accordingly, utilities 
of VGAM62 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC204200. LOC255265 (Accession XM_170902) is an- 
other VGAM62 host target gene. LOC255265 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC255265, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255265 BINDING SITE, designated SEQ ID:3672, to 
the nucleotide sequence of VGAM62 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:397. 

[1742] Another function of VGAM62 is therefore inhibition of 

LOC255265 (Accession XM_170902). Accordingly, utilities 
of VGAM62 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255265. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 63 (VGAM63) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1743] VGAM63 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM63 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 1744 ] VGAM 6 3 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. VGAM63 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 
[1745] VGAM63 gene encodes a VGAM63 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM63 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM63 precursor RNA is designated SEQ 
ID:49, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:49 is 
located at position 14074 relative to the genome of Vac- 
cinia Virus. 

[1746] VGAM 6 3 precursor RNA folds onto itself, forming VGAM 6 3 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1747] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM63 folded precursor RNA into VGAM63 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM63 RNA is designated SEQ ID:398, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1748] VGAM 6 3 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 6 3 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM63 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

t 174 9] VGAM 6 3 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM63 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 



sequence of VGAM63 RNA is an accurate or a partial in- 
versed -reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM63 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM63 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[1750] The complementary binding of VGAM63 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 6 3 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM63 host tar- 
get RNA into VGAM63 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

t 1751 ] It is appreciated that VGAM63 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM63 host target genes. The mRNA of 
each one of this plurality of VGAM63 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM63 RNA, herein designated VGAM 
RNA, and which when bound by VGAM63 RNA causes in- 
hibition of translation of respective one or more VGAM63 
host target proteins. 

[1752] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM63 gene, herein designated VGAM GENE, on one or 
more VGAM63 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 



of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
t 1753 ] It is yet further appreciated that a function of VGAM63 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM63 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM63 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM63 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1754] Nucleotide sequences of the VGAM63 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM63 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM63 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM63 are further de- 
scribed hereinbelow with reference to Table 1. 

[1755] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM63 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM63 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1756] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM63 gene, herein designated VGAM is in- 
hibition of expression of VGAM63 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM63 correlate with, and may be deduced from, the 
identity of the target genes which VGAM63 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1757] FLJ10737 (Accession NM.018198) is a VGAM63 host tar- 
get gene. FLJ10737 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ10737, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10737 BINDING SITE, designated 
SEQ ID: 1797, to the nucleotide sequence of VGAM63 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:398. 



t 17 58] A function of VGAM63 is therefore inhibition of FLJ10737 
(Accession NM_018198). Accordingly, utilities of VGAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FLJ10737. Fig. 1 
further provides a conceptual description of a novel bioin- 
formatically detected viral gene of the present invention, 
referred to here as Viral Genomic Address Messenger 64 
(VGAM64) viral gene, which modulates expression of re- 
spective host target genes thereof, the function and utility 
of which host target genes is known in the art. 

[1759] VGAM64 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM64 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1760] VGAM64 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM64 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1761] VGAM64 gene encodes a VGAM64 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM64 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM64 precursor RNA is designated SEQ 
ID:50, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:50 is 
located at position 9005 relative to the genome of Vac- 
cinia Virus. 

[1762] VGAM64 precursor RNA folds onto itself, forming VGAM64 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional "hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1763] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM64 folded precursor RNA into VGAM64 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 70%) nucleotide se- 
quence of VGAM64 RNA is designated SEQ ID:399, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[1764] VGAM64 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM64 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM64 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

t 17 65] VGAM64 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM64 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM64 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM64 RNA, 



herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM64 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1766] The complementary binding of VGAM64 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM64 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM64 host tar- 
get RNA into VGAM64 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1767 ] It is appreciated that VGAM64 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM64 host target genes. The mRNA of 
each one of this plurality of VGAM64 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM64 RNA, herein designated VGAM 



RNA, and which when bound by VGAM64 RNA causes in- 
hibition of translation of respective one or more VGAM64 
host target proteins. 

[1768] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM64 gene, herein designated VGAM GENE, on one or 
more VGAM64 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 1769 ] It is yet further appreciated that a function of VGAM64 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM64 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM64 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM64 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1770] Nucleotide sequences of the VGAM64 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM64 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM64 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM64 are further de- 
scribed hereinbelow with reference to Table 1. 

t 1771 ] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM64 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM64 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1772] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM64 gene, herein designated VGAM is in- 
hibition of expression of VGAM64 target genes. It is ap- 



preciated that specific functions, and accordingly utilities, 
of VGAM64 correlate with, and may be deduced from, the 
identity of the target genes which VGAM64 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 
[1773] COX15 Homolog, Cytochrome C Oxidase Assembly Protein 
(yeast) (COX15, Accession NM.004376) is a VGAM64 host 
target gene. COX15 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by COX15, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of COX15 BINDING SITE, designated 
SEQ ID: 1104, to the nucleotide sequence of VGAM64 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:399. 

[1774] a function of VGAM64 is therefore inhibition of COX15 

Homolog, Cytochrome C Oxidase Assembly Protein (yeast) 
(COX15, Accession NM_004376). Accordingly, utilities of 
VGAM64 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with COX15. 
SH2 Domain Protein 1A, Duncan's Disease 
(lymphoproliferative syndrome) (SH2D1A, Accession 



NM_002351) is another VGAM64 host target gene. 
SH2D1A BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
SH2D1A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SH2D1A BINDING SITE, designated SEQ 
ID:920, to the nucleotide sequence of VGAM64 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:399. 

[1775] Another function of VGAM64 is therefore inhibition of SH2 
Domain Protein 1A, Duncan's Disease (lymphoproliferative 
syndrome) (SH2D1A, Accession NM_002351), a gene 
which is involved in t cell signaling, inhibits slam self- 
association. Accordingly, utilities of VGAM64 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SH2D1A. The function of 
SH2D1A has been established by previous studies. Sumegi 
et al. (2000) reported that analysis of 35 families from the 
XLP Registry revealed 28 different mutations in 34 fami- 
lies: 3 large genomic deletions, 10 small intragenic dele- 
tions, 3 splice site, 3 nonsense, and 9 missense muta- 
tions. No mutations were found in 25 males, so-called 



sporadic XLP (males with an XLP phenotype after EBV in- 
fection but no family history of XLP), or in 9 patients with 
chronic active EBV syndrome. The authors found that al- 
though EBV infection often resulted in fulminant infectious 
mononucleosis, it was not necessary for the expression of 
other manifestations of XLP and correlated poorly with 
outcome. They interpreted the results as suggesting that 
unidentified factors, either environmental or genetic (e.g., 
modifier genes), contribute to the pathogenesis of XLP. 
Animal model experiments lend further support to the 
function of SH2D1A. Wu et al. (2001) generated Sap- 
deficient mice, which were fertile and had no defects in 
lymphocyte surface markers or overall morphology. Sap- 
deficient mice had increased lymphocytic choriomeningitis 
virus (LCMV)-specific splenic and hepatic T cells and in- 
creased gamma-interferon (IFNC; 147570) production 
compared with their wildtype littermates. All Sap-deficient 
mice died as a result of hepatotropic LCMV infection, 
while only 30% of wildtype mice died. In contrast to the 
increased Ifng production, interleukin-4 (IL4; 147780) 
production was markedly lower in Sap-deficient mice. 
Mice with a BALB/c background are normally highly sus- 
ceptible to infection with the Leishmania major parasite 



due to poor Ifng production. However, Sap-deficient mice 
with a BALB/c background produced little 114 and high lev- 
els of Ifng and had lower parasite burdens than wildtype 
BALB/c mice. This suggested that in the absence of SAP, 
IL4 gene activation is defective. Lower 114 expression in 
Sap-deficient mice correlated with greatly reduced IgE 
production and reduced basal IgE expression. Wu et al. 
(2001) proposed that the Sap-deficient mouse model 
would be a useful tool for dissecting the complex XLP 
phenotypes. 

t 1776 ] It is appreciated that the abovementioned animal model 
for SH2D1A is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

t 1777 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1778 ] Sumegi, J.; Huang, D.; Lanyi, A.; Davis, J. D.; Seemayer, T. 
A.; Maeda, A.; Klein, C; Seri, M.; Wakiguchi, H.; Purtilo, D. 
T.; Gross, T. G. : Correlation of mutations of the SH2D1A 
gene and Epstein-Barr virus infection with clinical pheno- 
type and outcome in X-linked lymphoproliferative disease. 
Blood 96: 3118-3125, 2000. ; and 



t 1779 ] Wu, C; Nguyen, K. B.; Pien, G. C; Wang, N.; Gullo, C; 
Duncan, H.; Sosa, M. R.; Edwards, M.J.; Borrow, P.; 
Satoskar, A. R.; Sharpe, A. H.; Biron, C. A.; Terhorst, C. : 
SAP controls T c. 

[1780] Further studies establishing the function and utilities of 
SH2D1A are found in John Hopkins OMIM database record 
ID 308240, and in sited publications numbered 
1942-1945, 1947, 1948-1960, 942, 1827-1842, 
2135-1850, 1978-30 and 1979-1989 listed in the bibli- 
ography section hereinbelow, which are also hereby incor- 
porated by reference. FLJ 12994 (Accession NM.022841) is 
another VGAM64 host target gene. FLJ12994 BINDING 
SITE1 and FLJ12994 BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ12994, corresponding to HOST TARGET bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of FLJ12994 BINDING SITE1 and 
FLJ12994 BINDING SITE2, designated SEQ ID:2017 and 
SEQ ID:3081 respectively, to the nucleotide sequence of 
VGAM64 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:399. 

[1781] Another function of VGAM64 is therefore inhibition of 



FLJ12994 (Accession NM_022841). Accordingly, utilities of 
VGAM64 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12994. 
Fibroblast Growth Factor Receptor 2 (bacteria-expressed 
kinase, keratinocyte growth factor receptor, craniofacial 
dysostosis 1, Crouzon syndrome, Pfeiffer syndrome, Jack- 
son-Weiss syndrome) (FGFR2, Accession NM_022969) is 
another VGAM65 host target gene. FGFR2 BINDING SITE1 
through FGFR2 BINDING SITE6 are HOST TARGET binding 
sites found in untranslated regions of mRNA encoded by 
FGFR2, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of FGFR2 BINDING SITE1 through FGFR2 BINDING 
SITE6, designated SEQ ID:2023, SEQ ID:2024, SEQ 
ID:2026, SEQ ID:2027, SEQ ID:2028 and SEQ ID:2010 re- 
spectively, to the nucleotide sequence of VGAM65 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:400. 

[1782] Another function of VGAM65 is therefore inhibition of Fi- 
broblast Growth Factor Receptor 2 (bacteria-expressed ki- 
nase, keratinocyte growth factor receptor, craniofacial 
dysostosis 1, Crouzon syndrome, Pfeiffer syndrome, Jack- 



son-Weiss syndrome) (FGFR2, Accession NM.022969). 
Accordingly, utilities of VGAM65 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with FGFR2. OS4 (Accession NM_005730) is 
another VGAM66 host target gene. OS4 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by OS4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of OS4 BINDING 
SITE, designated SEQ ID: 1239, to the nucleotide sequence 
of VGAM66 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:401. 
[1783] Another function of VGAM66 is therefore inhibition of OS4 
(Accession NM_005730). Accordingly, utilities of VGAM66 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with OS4. LOC148289 
(Accession XM.097437) is another VGAM66 host target 
gene. LOC148289 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by LOC148289, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of LOC148289 BINDING SITE, desig- 
nated SEQ ID:3300, to the nucleotide sequence of 
VGAM66 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:401. 

[1784] Another function of VGAM66 is therefore inhibition of 

LOC148289 (Accession XM.097437). Accordingly, utilities 
of VGAM66 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148289. LOC253160 (Accession XM.173016) is an- 
other VGAM66 host target gene. LOC253160 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC253160, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253160 BINDING SITE, designated SEQ ID:3714, to 
the nucleotide sequence of VGAM66 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:401. 

[1785] Another function of VGAM66 is therefore inhibition of 

LOC253160 (Accession XM.173016). Accordingly, utilities 
of VGAM66 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253160. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 67 (VGAM67) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1786] VGAM67 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM67 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1787] VGAM67 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM67 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1788] VGAM67 gene encodes a VGAM67 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM67 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM67 precursor RNA is designated SEQ 
ID:53, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 53 is 
located at position 12981 relative to the genome of Vac- 



cinia Virus. 

t 17 89] VGAM67 precursor RNA folds onto itself, forming VGAM67 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1790] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM67 folded precursor RNA into VGAM67 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM67 RNA is designated SEQ ID:402, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

t 1791 ] VGAM 6 7 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 



VGAM67 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM67 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[1792] VGAM 6 7 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM67 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM67 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM67 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM67 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 



1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1793] The complementary binding of VGAM67 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM67 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM67 host tar- 
get RNA into VGAM67 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1794 ] It is appreciated that VGAM67 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM67 host target genes. The mRNA of 
each one of this plurality of VGAM67 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM67 RNA, herein designated VGAM 
RNA, and which when bound by VGAM67 RNA causes in- 
hibition of translation of respective one or more VGAM67 
host target proteins. 

t 1795 ] It is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM67 gene, herein designated VGAM GENE, on one or 
more VGAM67 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[1796] It is yet further appreciated that a function of VGAM67 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM67 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM67 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM67 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[1797] Nucleotide sequences of the VGAM67 precursor RNA, 
herein designated VCAM PRECURSOR RNA, and of the 
x diced x VGAM67 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM67 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM67 are further de- 
scribed hereinbelow with reference to Table 1. 

[1798] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM67 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM67 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1799] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM67 gene, herein designated VGAM is in- 
hibition of expression of VGAM67 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM67 correlate with, and may be deduced from, the 
identity of the target genes which VGAM67 binds and in- 
hibits, and the function of these target genes, as elabo- 



rated hereinbelow. 

[1800] Giant Axonal Neuropathy (gigaxonin) (GAN, Accession 

NM_022041) is a VGAM67 host target gene. GAN BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by GAN, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of GAN 
BINDING SITE, designated SEQ ID:1975, to the nucleotide 
sequence of VGAM67 RNA, herein designated VGAM RNA, 
also designated SEQ ID:402. 

[1801] a function of VGAM67 is therefore inhibition of Giant Ax- 
onal Neuropathy (gigaxonin) (GAN, Accession 
NM_022041), a gene which plays an important role in 
neurofilament architecture. Accordingly, utilities of 
VGAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GAN. The 
function of GAN has been established by previous studies. 
Giant axonal neuropathy (GAN; 256850), a severe autoso- 
mal recessive sensorineural neuropathy affecting both the 
peripheral nerves and the central nervous system, is char- 
acterized by neurofilament accumulation, leading to seg- 
mental distention of axons. The neuropathy is part of a 



generalized disorganization of the cytoskeletal intermedi- 
ate filaments (IFs), to which neurofilaments belong, as ab- 
normal aggregation of multiple tissue-specific IFs has 
been reported in this disorder: vimentin (VIM; 193060) in 
endothelial cells, Schwann cells, and cultured skin fibrob- 
lasts, and glial fibrillary acidic protein (GFAP; 137780) in 
astrocytes (Prineas et al., 1976; Pena, 1982; Bousquet et 
al., 1996). Keratin intermediate filaments also seem to be 
altered, as most patients present characteristic curly or 
kinky hairs (Treiber-Held et al., 1994). Bomont et al. 
(2000) used a positional cloning approach to isolate a 
novel, ubiquitously expressed gene that encoded a pro- 
tein they named gigaxonin and contained mutations asso- 
ciated with giant axonal neuropathy. Gigaxonin contains 
an N-terminal BTB (broad-complex, tramtrack, and bric- 
a-brac) domain followed by 6 kelch repeats, which were 
predicted to adopt a beta-propeller shape. Distantly re- 
lated proteins sharing a similar domain organization have 
various functions associated with the cytoskeleton, pre- 
dicting that gigaxonin is a novel and distinct cytoskeletal 
protein that may represent a general pathologic target for 
other neurodegenerative disorders with alterations in the 
neurofilament network. 



[1802] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1803] Bomont, P.; Cavalier, L; Blondeau, F.; Ben Hamida, C; Be- 
lal, S.; Tazir, M.; Demir, E.; Topaloglu, H.; Korinthenberg, 
R.; Tuysuz, B.; Landrieu, P.; Hentati, F.; Koenig, M. : The 
gene encoding gigaxonin, a new member of the cy- 
toskeletal BTB/kelch repeat family, is mutated in giant ax- 
onal neuropathy. Nature Genet. 26: 370-374, 2000. ; and 

[1804] Bousquet, O.; Basseville, M.; Vila-Porcile, E.; Billette de 
Villemeur, T.; Hauw, J.-J.; Landrieu, P.; Portier, M.-M. : 
Aggregation of a subpopulation of vimentin filaments in 
cultured. 

[1805] Further studies establishing the function and utilities of 
GAN are found in John Hopkins OMIM database record ID 
605379, and in sited publications numbered 2067-161 
and 2068 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Isocitrate 
Dehydrogenase 3 (NAD+) Alpha (IDH3A, Accession 
NM_005530) is another VGAM67 host target gene. IDH3A 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by IDH3A, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of IDH3A BINDING SITE, designated SEQ ID:1222, to the 
nucleotide sequence of VGAM67 RNA, herein designated 
VGAM RNA, also designated SEQ ID:402. 
[1806] Another function of VGAM67 is therefore inhibition of 

Isocitrate Dehydrogenase 3 (NAD+) Alpha (IDH3A, Acces- 
sion NM_005530), a gene which decarboxylates isocitrate 
into alpha-ketoglutarate in the TCA cycle. Accordingly, 
utilities of VGAM67 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with IDH3A. The function of IDH3A has been established 
by previous studies. Isocitrate dehydrogenases (EC 
1.1.1.4.1 and EC 1.1.1.42) catalyze the oxidative decar- 
boxylation of isocitrate into alpha-ketoglutarate. Thus, 
they are key enzymes in the tricarboxylic acid (TCA) cycle. 
In mammalian tissues, 3 kinds of isoenzymes exist, cy- 
tosolic NADP(+)-specific IDH (OMIM Ref. No. 147700), mi- 
tochondrial NADP(+)-specific IDH (OMIM Ref. No. 
147650), and mitochondrial NAD(+)-specific IDH (IDH3). 
Among the mammalian IDH isoenzymes, IDH3 is thought 
to play a major role in isocitrate decarboxylation in the 
TCA cycle, since its activity is regulated by numerous al- 



losteric regulators. IDH3, purified to homogeneity from 
pig heart, is a heterotetramer of the 2-alpha, 1-beta, and 
1-gamma subunits, while NADP(+)-specific IDH found in 
either mitochondria or cytosol is a homodimer. Kim et al. 
(1995) characterized the cDNA clone for the alpha subunit 
(IDH3A), which encodes a mature protein with 339 amino 
acids (36,640 Da). Kim et al. (1995) had found that the 
human IDH3A sequence showed 44 and 30% amino acid 
identity to the monkey IDH3C (OMIM Ref. No. 602017) 
and bovine IDH2 (OMIM Ref. No. 147650) genes, respec- 
tively. Preliminary data using fluorescence in situ hy- 
bridization (FISH) supported the assignment to 15q26.1. 
By FISH, Huh et al. (1996) mapped the IDH3A gene to 
15q25.1-q25.2 

[1807] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1808] Huh, T.-L; Kim, Y.-O.; Oh, l.-U.; Song, B. J.; Inazawa, J. : 
Assignment of the human mitochondrial NAD(+)-specific 
isocitrate dehydrogenase alpha subunit (IDH3A) gene to 
15q25.1-q25.2 by in situ hybridization. Genomics 31: 
295-296, 1996. ; and 

H809] Kim, Y.-O.; Oh, l.-U.; Park, H.-S.; Jeng, J.; Song, B. J.; Huh, 



T.-L. : Characterization of a cDNA clone for human 
NAD(+)-specific isocitrate dehydrogenase alpha-subunit 
and structural c. 

[1810] Further studies establishing the function and utilities of 
IDH3A are found in John Hopkins OMIM database record 
ID 601149, and in sited publications numbered 
1705-1706 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Peroxisome Biogenesis Factor 1 (PEX1, Accession 
NM.000466) is another VGAM67 host target gene. PEX1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PEX1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PEX1 BINDING SITE, designated SEQ ID:749, to the nu- 
cleotide sequence of VGAM67 RNA, herein designated 
VGAM RNA, also designated SEQ ID:402. 

[1811] Another function of VGAM67 is therefore inhibition of 
Peroxisome Biogenesis Factor 1 (PEX1, Accession 
NM_000466). Accordingly, utilities of VGAM67 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PEX1. PYG02 (Accession 



XM.034083) is another VGAM67 host target gene. PYG02 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PYG02, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of PYG02 BINDING SITE, designated SEQ ID:2676, to the 
nucleotide sequence of VGAM67 RNA, herein designated 
VGAM RNA, also designated SEQ ID:402. 
[1812] Another function of VGAM67 is therefore inhibition of 
PYG02 (Accession XM.034083). Accordingly, utilities of 
VGAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PYG02. 
FLJ21477 (Accession NM_025153) is another VGAM67 
host target gene. FLJ21477 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ21477, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21477 BINDING SITE, 
designated SEQ ID:2142, to the nucleotide sequence of 
VGAM 6 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:402. 



[1813] Another function of VGAM67 is therefore inhibition of 

FLJ21477 (Accession NM.025153). Accordingly, utilities of 
VGAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21477. 
NS1-BP (Accession XM.051877) is another VGAM67 host 
target gene. NS1-BP BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by NS1-BP, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of NS1-BP BINDING SITE, designated 
SEQ ID:2953, to the nucleotide sequence of VGAM67 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:402. 

[1814] Another function of VGAM67 is therefore inhibition of 

NS1-BP (Accession XM.051877). Accordingly, utilities of 
VGAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NS1-BP. 
Unc-5 Homolog D (C. elegans) (UNC5D, Accession 
NM.080872) is another VGAM 6 7 host target gene. UNC5D 
BINDING SITE is HOST TARGET binding site found in the 
5 x untranslated region of mRNA encoded by UNC5D, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of UNC5D BINDING SITE, designated SEQ ID:2391, to the 
nucleotide sequence of VGAM67 RNA, herein designated 
VGAM RNA, also designated SEQ ID:402. 

[1815] Another function of VGAM67 is therefore inhibition of 
Unc-5 Homolog D (C. elegans) (UNC5D, Accession 
NM_080872). Accordingly, utilities of VGAM67 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with UNC5D. LOC257451 
(Accession XM.170960) is another VGAM 6 7 host target 
gene. LOC257451 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC257451, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC257451 BINDING SITE, desig- 
nated SEQ ID:3678, to the nucleotide sequence of 
VGAM 6 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:402. 

[1816] Another function of VGAM67 is therefore inhibition of 

LOC257451 (Accession XM.170960). Accordingly, utilities 
of VGAM67 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC257451. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 68 (VGAM68) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1817] VGAM68 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM68 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1818] VGAM68 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM68 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1819] VGAM68 gene encodes a VGAM68 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM68 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM68 precursor RNA is designated SEQ 
ID:54, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:54 is 
located at position 10620 relative to the genome of Vac- 
cinia Virus. 

t 1 820] VGAM68 precursor RNA folds onto itself, forming VGAM68 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1821] An enzyme complex designated DICER COMPLEX, "dices" 
the VCAM68 folded precursor RNA into VGAM68 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM68 RNA is designated SEQ ID:403, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[1822] VGAM68 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM68 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM68 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated S^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

I 1 823] VGAM68 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM68 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM68 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM68 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 



a VGAM68 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1824] The complementary binding of VGAM68 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM68 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM68 host tar- 
get RNA into VGAM68 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1825 ] It is appreciated that VGAM68 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM68 host target genes. The mRNA of 
each one of this plurality of VGAM68 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM68 RNA, herein designated VGAM 
RNA, and which when bound by VGAM68 RNA causes in- 
hibition of translation of respective one or more VGAM68 



host target proteins. 

[1826] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM68 gene, herein designated VGAM GENE, on one or 
more VGAM68 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 1827 ] It is yet further appreciated that a function of VGAM68 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM68 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM68 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM68 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1828] Nucleotide sequences of the VCAM68 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM68 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM68 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM68 are further de- 
scribed hereinbelow with reference to Table 1. 

[1829] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM68 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM68 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1830] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM68 gene, herein designated VGAM is in- 
hibition of expression of VGAM68 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM68 correlate with, and may be deduced from, the 



identity of the target genes which VGAM68 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1831] Chorea Acanthocytosis (CHAC, Accession NM.015186) is a 
VGAM68 host target gene. CHAC BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by CHAC, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CHAC BINDING SITE, 
designated SEQ ID:1612, to the nucleotide sequence of 
VGAM68 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:403. 

[1832] a function of VGAM68 is therefore inhibition of Chorea 
Acanthocytosis (CHAC, Accession NM.015186), a gene 
which may regulate the cycling of proteins. Accordingly, 
utilities of VGAM68 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CHAC. The function of CHAC has been established by 
previous studies. Rampoldi et al. (2001) identified a novel 
gene in the choreoacanthocytosis (CHAC; 200150) critical 
region of 9q with an open reading frame of 9,525 nu- 
cleotides encoding a 3,174-amino acid protein. Alignment 



of the RNA with the genomic sequence demonstrated that 
the gene is organized into 73 exons in a genomic region 
of about 250 kb. Northern blot analysis detected 2 bands 
of high molecular weight corresponding to 2 splice vari- 
ants in all tissues analyzed. Additionally, RT-PCR detected 
expression in the erythrocyte precursor cell line K562. 
Rampoldi et al. (2001) found 16 different mutations in in- 
dividuals with choreoacanthocytosis. They showed that 
the CHAC gene encodes an evolutionarily conserved pro- 
tein and suggested that this protein is involved in protein 
sorting. In a patient with choreoacanthocytosis (OMIM Ref. 
No. 200150), Rampoldi et al. (2001) found compound 
heterozygosity for a 269T-A transversion in exon 4 of the 
CHAC gene and an insertion of a T between nucleotides 
6404 and 6405 in exon 48. The mutations resulted in an 
Me90-to-lys (I90K) amino acid change and a frameshift, 
respectively. 

[1833] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1834] Rampoldi, L; Dobson-Stone, C; Rubio, J. P.; Danek, A.; 

Chalmers, R. M.; Wood, N. W.; Verellen, C; Ferrer, X.; Ma- 
landrini, A.; Fabrizi, G. M.; Brown, R.; Vance, J.; Pericak- 



Vance, M.; Rudolf, C; Carre, S.; Alonso, E.; Manfredi, M.; 
Nemeth, A. H.; Monaco, A. P. : A conserved sorting-as- 
sociated protein is mutant in chorea-acanthocytosis. Na- 
ture Genet. 28: 119-120, 2001. ; and 
[1835] ueno, S.; Maruki, Y.; Nakamura, M.; Tomemori, Y.; Kamae, 
K.; Tanabe, H.; Yamashita, Y.; Matsuda, S.; Kaneko, S.; 
Sano, A. : The gene encoding a newly discovered protein, 
chorein, is mu. 

[1836] Further studies establishing the function and utilities of 

CHAC are found in John Hopkins OMIM database record ID 
605978, and in sited publications numbered 2375 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Gamma-glutamyl Car- 
boxylase (GGCX, Accession NM_000821) is another 
VGAM68 host target gene. GCCX BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by GGCX, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GGCX BINDING SITE, 
designated SEQ ID:778, to the nucleotide sequence of 
VGAM68 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:403. 



[1837] Another function of VGAM68 is therefore inhibition of 
Gamma-glutamyl Carboxylase (GGCX, Accession 
NM_000821). Accordingly, utilities of VGAM68 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with GGCX. Inositol 
1,4,5-trisphosphate 3-kinase B (ITPKB, Accession 
NM_002221) is another VGAM68 host target gene. ITPKB 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ITPKB, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ITPKB BINDING SITE, designated SEQ ID:911, to the nu- 
cleotide sequence of VGAM68 RNA, herein designated 
VGAM RNA, also designated SEQ ID:403. 

[1838] Another function of VGAM68 is therefore inhibition of In- 
ositol 1,4,5-trisphosphate 3-kinase B (ITPKB, Accession 
NM_002221), a gene which is a type B inositol 
1,4,5-triphosphate 3 kinase. Accordingly, utilities of 
VGAM68 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ITPKB. The 
function of ITPKB has been established by previous stud- 
ies. Takazawa et al. (1991) isolated a second inositol 



1,4,5-trisphosphate 3-kinase cDNA from a human hip- 
pocampus cDNA library. Sequencing yielded an open 
reading frame encoding a 472-amino acid protein with a 
calculated relative mass of 53,451. The C-terminal part of 
this enzyme, referred to as 3-kinase-B, namely, residues 
187-462, was 68% identical to 3-kinase-A (OMIM Ref. No. 
147521) in amino acid sequence. By in situ hybridization, 
Erneux et al. (1992) mapped the ITPKB gene to Iq41-q43. 

[1839] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1840] Erneux, C; Roeckel, N.; Takazawa, K.; Mailleux, P.; Vas- 
sart, C; Mattei, M. C. : Localization of the genes for hu- 
man inositol 1,4,5-trisphosphate 3-kinase A (ITPKA) and 
B (ITPKB) to chromosome regions 15ql4-q21 and 
Iq41-q43, respectively, by in situ hybridization. Ge- 
nomics 14: 546-547, 1992. ; and 

[1841] Takazawa, K.; Perret, J.; Dumont, J. E.; Erneux, C. : Molec- 
ular cloning and expression of a new putative inositol 
1,4,5-trisphosphate 3-kinase isoenzyme. Biochem.J. 278: 
883-886, 1991. 

[1842] Further studies establishing the function and utilities of 

ITPKB are found in John Hopkins OMIM database record ID 



147522, and in sited publications numbered 15-16 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Potassium Voltage- 
gated Channel, Shaker-related Subfamily, Beta Member 1 
(KCNAB1, Accession XM.027634) is another VGAM68 host 
target gene. KCNAB1 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by KCNAB1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KCNAB1 BINDING SITE, 
designated SEQ ID:2584, to the nucleotide sequence of 
VGAM68 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:403. 
[1843] Another function of VGAM68 is therefore inhibition of 
Potassium Voltage-gated Channel, Shaker-related Sub- 
family, Beta Member 1 (KCNAB1, Accession XM_027634), a 
gene which is the regulatory beta subunit for a shaker- 
related voltage-gated potassium channel. Accordingly, 
utilities of VGAM68 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNAB1. The function of KCNAB1 has been estab- 
lished by previous studies. 'Shaker' and other voltage- 



dependent potassium channel proteins help to determine 
the electrical properties of excitable cells and play addi- 
tional physiologic roles in nonexcitable cell types. Volt- 
age-activated, outwardly rectifying potassium channels 
(Kv) are heterooligomers that are assembled from alpha 
and beta subunits in a 1:1 molar ratio. Schultz et al. 
(1996) noted that mammals contain a large number of al- 
pha-subunit potassium channel genes, often clustered 
within the genome, that may have arisen through local 
and chromosomal duplication events. The associated beta 
subunits modulate the gating properties and amplitudes 
of the Shaker potassium currents. England et al. (1995) 
cloned a human heart cDNA encoding a beta subunit that 
they designated Kv-beta-1.3. Sequence analysis revealed 
that Kv-beta-1.3 and the previously identified human Kv- 
beta-1 (England et al., 1995) and Kv-beta-3 (McCormack 
et al., 1995) subunits differ only at their N termini and are 
encoded by alternatively spliced mRNAs from a single 
gene. The authors suggested that Kv-beta-1 and Kv- 
beta-3 be renamed Kv-beta-1. 1 and Kv-beta-1.2, re- 
spectively. The predicted 419-amino acid Kv-beta-1.3 
subunit does not contain a hydrophobic domain and is 
likely to be a cytoplasmic protein, like other beta sub- 



units. When coexpressed in Xenopus oocytes, the Kv- 
beta-1.3 subunit altered the functional properties of 
Kvl.5 (KCNA5; 176267), converting it from a delayed rec- 
tifier to a channel with rapid but partial inactivation. In 
addition, Kv-beta-1.3 converted the Kvl.5 outwardly rec- 
tifying current-voltage relationship to one showing strong 
inward rectification. England et al. (1995) concluded that 
Kv channel current diversity may arise from association 
with alternatively spliced Kv-beta subunits. By Northern 
blot analysis, Leicher et al. (1996) found that the KCNA1B 
gene was expressed as 3.4- and 3.8-kb mRNAs in human 
brain. The pattern of expression of Kvl-alpha and Kv- 
beta subunits suggested an intricate and cell-specific reg- 
ulatory mechanism that produces distinct combinations of 
alpha and beta subunits in different nuclei of the brain. 
The Kv-beta-1.1 and Kv-beta-1.2 splice variants contain 
an N-terminal inactivating domain similar to that found in 
A-type Kv channels (see OMIM Ref. No. KCNA4; 176266). 
When coexpressed in mammalian cells, Kv-beta-1.1 and 
Kv-beta-1.2 conferred rapid inactivation on Kvl.5 chan- 
nels, with different potencies 
[1844] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

I 1 845] Leicher, T. Roeper, J.; Weber, K.; Wang, X.; Pongs, O. : 
Structural and functional characterization of human 
potassium channel subunit beta-1 (KCNA1B). Neurophar- 
macology 35: 787-795, 1996. ; and 

[1846] schultz, D.; Litt, M.; Smith, L; Thayer, M.; McCormack, K. : 
Localization of two potassium channel beta subunit genes, 
KCNA1B and KCNA2B. Genomics 31: 389-391, 1996. 

[1847] Further studies establishing the function and utilities of 
KCNAB1 are found in John Hopkins OMIM database record 
ID 601141, and in sited publications numbered 1592-656 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Killer Cell Lectin- 
like Receptor Subfamily C, Member 4 (KLRC4, Accession 
NM.013431) is another VCAM68 host target gene. KLRC4 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by KLRC4, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of KLRC4 BINDING SITE, designated SEQ ID: 1451, to the 
nucleotide sequence of VGAM68 RNA, herein designated 
VGAM RNA, also designated SEQ ID:403. 



[1848] Another function of VGAM68 is therefore inhibition of 
Killer Cell Lectin-like Receptor Subfamily C, Member 4 
(KLRC4, Accession NM_013431), a gene which is a recep- 
tor for the recognition of mhc class i hla-e molecules by 
nk cells and some cytotoxic t-cells. Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with KLRC4. 
The function of KLRC4 has been established by previous 
studies. Bauer et al. (1999) found that NKG2D is ex- 
pressed on gamma/delta T cells, CD8-alpha (OMIM Ref. 
No. 186910)/-beta (OMIM Ref. No. 186730)-positive T 
cells, and natural killer cells and is a receptor for MICA 
(OMIM Ref. No. 600169). MICA binding to NKG2D acti- 
vated cytolytic responses of gamma/delta T cells and NK 
cells against transfectants and epithelial tumor cells ex- 
pressing MICA. The authors noted that these results de- 
fine an activating immunoreceptor-MHC ligand interaction 
that may promote antitumor NK and T-cell responses. Wu 
et al. (1999) demonstrated that NKG2D and DAP10 (OMIM 
Ref. No. 604089) interact specifically to form an activating 
immunoreceptor complex. MIC engagement of NKG2D 
stimulates NK-cell and T-cell effector functions. Cy- 
tomegalovirus (CMV) infection induces the expression of 



stress proteins such as HSP70 (OMIM Ref. No. 140550). By 
flow cytometric analysis, Groh et al. (2001) showed that 
CMV infection also induces MIC expression and a concur- 
rent downregulation of MHC class I molecules on fibrob- 
lasts and endothelial cells. Immunohistochemical analysis 
of lung sections from patients with CMV interstitial pneu- 
monitis confirmed that induction of MIC expression also 
occurs in vivo. Functional analysis of T-cell cytotoxicity 
against CMV-infected fibroblasts showed that early after 
infection when MIC expression was low, antibodies to 
MHC class I, but not to MIC or NKG2D, could block T cell- 
mediated cytolysis. As MIC expression increased, antibody 
masking of MIC or NKG2D reduced target cell lysis; anti- 
MHC class I antibodies further reduced cytolysis. The 
presence of MICA on stimulator cells also substantially 
enhanced cytokine release by T-cell clones, and anti-MIC 
antibody abrogated this production, suggesting that the 
MIC-NKG2D interaction provides an important costimula- 
tory activity. Animal model experiments lend further sup- 
port to the function of KLRC4. Colucci et al. (2002) noted 
that humans with mutations in ZAP70 (OMIM Ref. No. 
176947) have T-cell immunodeficiency, that mice lacking 
Zap70 have blocked T-cell development, and that mice 



lacking Syk (OMIM Ref. No. 600085) have a failure of B- 
cell development. NK cells express both molecules, which 
associate with immunoreceptor tyrosine-based activation 
motifs (ITAMs). Using mice deficient in both Zap70 and 
Syk, Colucci et al. (2002) observed NK cell activity compa- 
rable to that in wildtype mice. The mutant cells expressed 
Nkg2d and were able to lyse targets with and without 
Nkg2d ligands in vitro and in vivo. However, wildtype 
cells, but not the double-deficient cells, responded to 
CD16 (OMIM Ref. No. 146740) and Ly49d (see OMIM Ref. 
No. 604274) cross-linking with increased cytotoxicity, 
suggesting that these 2 ITAM-bearing receptors are un- 
able to signal in the mutant cells. Inhibitors of PI3K or Src 
kinases blocked and, in combination, abrogated cytotoxic 
activity in the mutant cells, whereas inhibition of both ki- 
nases was required to reduce wildtype NK activity. Colucci 
et al. (2002) concluded that intracellular signaling in the 
adaptive immune system, i.e., in B and T cells, is funda- 
mentally different from that in the NK cells of the innate 
immune system. 
[1849] it is appreciated that the abovementioned animal model 
for KLRC4 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 



ciated from the publications sited hereinbelow. 
[1850] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[1851] Colucci, F.; Schweighoffer, E.; Tomasello, E.; Turner, M.; 

Ortaldo, J. R.; Vivier, E.; Tybulewicz, V. L. J.; Di Santo, J. P. : 

Natural cytotoxicity uncoupled from the Syk and ZAP-70 

intracellular kinases. Nature Immun. 3: 288-294, 2002. ; 

and 

[1852] croh, V.; Rhinehart, R.; Randolph-Habecker, J.; Topp, M. 
S.; Riddell, S. R.; Spies, T. : Costimulation of 
CD8-alpha-beta T cells by NKC2D via engagement by MIC 
induced on virus-infected. 

[1853] Further studies establishing the function and utilities of 
KLRC4 are found in John Hopkins OMIM database record 
ID 602893, and in sited publications numbered 1801, 
3055-1805, 600, 1806, 1852-57 and 602 listed in the 
bibliography section hereinbelow, which are also hereby 
incorporated by reference. Myeloid Leukemia Factor 2 
(MLF2, Accession NM.005439) is another VGAM68 host 
target gene. MLF2 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by MLF2, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MLF2 BINDING SITE, designated SEQ 
ID: 12 12, to the nucleotide sequence of VGAM68 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:403. 

[1854] Another function of VGAM68 is therefore inhibition of 

Myeloid Leukemia Factor 2 (MLF2, Accession NM_005439). 
Accordingly, utilities of VGAM68 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MLF2. Nuclear Receptor Subfamily 1, 
Group I, Member 2 (NR1I2, Accession NM_003889) is an- 
other VGAM68 host target gene. NR1I2 BINDING SITE1 and 
NR1I2 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by NR1I2, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of NR1I2 BINDING SITE1 and NR1I2 BINDING 
SITE2, designated SEQ ID:1067 and SEQ ID:1971 respec- 
tively, to the nucleotide sequence of VGAM68 RNA, herein 
designated VGAM RNA, also designated SEQ ID:403. 

[1855] Another function of VGAM68 is therefore inhibition of Nu- 



clear Receptor Subfamily 1, Group I, Member 2 (NR1I2, 
Accession NM_003889), a gene which binds to a response 
element in the cyp3a4 gene promoter and activates its ex- 
pression in response to a wide variety of endobiotics and 
xenobiotics. Accordingly, utilities of VGAM68 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with NR1I2. The function of NR1I2 
has been established by previous studies. Lehmann et al. 
(1998) identified a nuclear receptor, termed PXR, that 
binds to the rifampicin/dexamethasone response element 
in the CYP3A4 (OMIM Ref. No. 124010) promoter as a het- 
erodimer with the 9-cis retinoic acid receptor RXR (see 
OMIM Ref. No. 180245). The human PXR is related to the 
mouse Pxrl, which they had cloned and shown to be acti- 
vated by dexamethasone, pregnenolone 
16-alpha-carbonitrile (PCN), and other compounds known 
to induce expression of the CYP3A1 gene, the predomi- 
nant form of CYP3A in rat liver and intestine. Lehmann et 
al. (1998) isolated PXR clones from a human liver cDNA li- 
brary. Amino acid sequence comparison showed that hu- 
man PXR shared 96% and 76% sequence identity with 
mouse Pxrl in the DNA-binding and ligand-binding do- 
mains, respectively. Initiation of translation at a CUG initi- 



ation codon would yield a protein of 434 amino acids. 
Northern blot analysis detected most abundant expression 
in liver, colon, and small intestine; transcripts of 2.6, 4.3, 
and 5 kb were present in each of these tissues. Lehmann 
et al. (1998) provided several lines of evidence indicating 
that human PXR serves as a key transcriptional regulator 
of the CYP3A4 gene. Animal model experiments lend fur- 
ther support to the function of NR1I2. The induction of 
CYP3A enzymes is species-specific and believed to involve 
1 or more cellular factors, or receptor-like xenosensors. 
Xie et al. (2000) identified one such factor as the nuclear 
receptor Pxr and its human homolog SXR. Xie et al. (2000) 
showed that targeted disruption of the mouse Pxr gene 
abolished induction of CYP3A by prototypic inducers such 
as dexamethasone or pregnenolone- 
16-alpha-carbonitrile. In Pxr-null mice carrying a trans- 
gene for an activated form of human SXR, there was con- 
stitutive upregulation of CYP3A gene expression and en- 
hanced protection against toxic xenobiotic compounds. 
Xie et al. (2000) demonstrated that species origin of the 
receptor, rather than the promoter structure of the CYP3A 
genes, dictates the species-specific pattern of CYP3A in- 
ducibility. Thus, they could generate 'humanized' trans- 



genie mice that were responsive to human-specific induc- 
ers such as the antibiotic rifampicin. Xie et al. (2000) con- 
cluded that the SXR/Pxr genes encode the primary 
species-specific xenosensors that mediate the adaptive 
hepatic response, and may represent the critical biochem- 
ical mechanism of human xenoprotection. 

[1856] it is appreciated that the abovementioned animal model 
for NR1I2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[1857] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1858] Lehmann, J. M.; McKee, D. D.; Watson, M. A.; Willson, T. 

M.; Moore, J. T.; Kliewer, S. A. : The human orphan nuclear 
receptor PXR is activated by compounds that regulate 
CYP3A4 gene expression and cause drug interactions. J. 
Clin. Invest. 102: 1016-1023, 1998. ; and 

[1859] xie, W.; Barwick, J. L; Downes, M.; Blumberg, B.; Simon, C. 
M.; Nelson, M. C; Neuschwander-Tetri, B. A.; Brunt, E. M.; 
Guzelian, P. S.; Evans, R. M. : Humanized xenobiotic re- 
sponse in. 

[i860] Further studies establishing the function and utilities of 



NR1I2 are found in John Hopkins OMIM database record ID 
603065, and in sited publications numbered 1918-1919, 
785, 884, 192 and 1936 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence.FHX (Accession NM.018416) is another VGAM68 
host target gene. FHX BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FHX, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of FHX BINDING SITE, designated 
SEQ ID: 1825, to the nucleotide sequence of VGAM68 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:403. 

[1861] Another function of VGAM68 is therefore inhibition of FHX 
(Accession NM_018416). Accordingly, utilities of VGAM68 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FHX. FLJ10352 
(Accession NM_032142) is another VGAM68 host target 
gene. FLJ10352 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by FLJ10352, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10352 BINDING SITE, designated 
SEQ ID:2233, to the nucleotide sequence of VGAM68 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:403. 

[1862] Another function of VGAM68 is therefore inhibition of 

FLJ10352 (Accession NM.032142). Accordingly, utilities of 
VGAM68 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10352. 
FLJ22127 (Accession NM.022775) is another VGAM68 
host target gene. FLJ22127 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ22127, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22127 BINDING SITE, 
designated SEQ ID:2008, to the nucleotide sequence of 
VGAM68 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:403. 

[1863] Another function of VGAM68 is therefore inhibition of 

FLJ22127 (Accession NM_022775). Accordingly, utilities of 
VGAM68 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22127. 



Ganglioside-induced Differentiation-associated Protein 
1-like 1 (GDAP1L1, Accession NM.024034) is another 
VGAM68 host target gene. GDAP1L1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by GDAP1L1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GDAP1L1 BINDING 
SITE, designated SEQ ID:2043, to the nucleotide sequence 
of VGAM68 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:403. 
[1864] Another function of VGAM68 is therefore inhibition of 
Ganglioside-induced Differentiation-associated Protein 
1-like 1 (GDAP1L1, Accession NM_024034). Accordingly, 
utilities of VGAM68 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GDAP1L1. H-L(3)MBT (Accession NM_032107) is an- 
other VGAM68 host target gene. H-L(3)MBT BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by H-L(3)MBT, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of H- 



L(3)MBT BINDING SITE, designated SEQ ID:2230, to the 
nucleotide sequence of VGAM68 RNA, herein designated 
VGAM RNA, also designated SEQ ID:403. 

[1865] Another function of VGAM68 is therefore inhibition of H- 
L(3)MBT (Accession NM.032107). Accordingly, utilities of 
VGAM68 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with H- 
L(3)MBT. KIAA1340 (Accession XM.044836) is another 
VGAM68 host target gene. KIAA1340 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1340, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1340 BINDING SITE, designated SEQ ID:2846, to the 
nucleotide sequence of VGAM68 RNA, herein designated 
VGAM RNA, also designated SEQ ID:403. 

[1866] Another function of VGAM68 is therefore inhibition of 
KIAA1340 (Accession XM_044836). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1340. Kinesin-like 7 (KNSL7, Accession NM.020242) 
is another VGAM 6 8 host target gene. KNSL7 BINDING SITE 



is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KNSL7, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KNSL7 BIND- 
ING SITE, designated SEQ ID:1905, to the nucleotide se- 
quence of VGAM68 RNA, herein designated VGAM RNA, 
also designated SEQ ID:403. 

[1867] Another function of VGAM68 is therefore inhibition of Ki- 
nesin-like 7 (KNSL7, Accession NM_020242). Accordingly, 
utilities of VGAM68 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KNSL7. P5-1 (Accession NM.006674) is another 
VGAM68 host target gene. P5-1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by P5-1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of P5-1 BINDING SITE, 
designated SEQ ID:1322, to the nucleotide sequence of 
VGAM68 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:403. 

[1868] Another function of VGAM68 is therefore inhibition of 



P5-1 (Accession NM_006674). Accordingly, utilities of 
VGAM68 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P5-1. 
PP1044 (Accession NM.021730) is another VGAM68 host 
target gene. PP1044 BINDING SITE is HOST TARGET bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by PP1044, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of PP1044 BINDING SITE, designated 
SEQ ID: 1956, to the nucleotide sequence of VGAM68 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:403. 

[1869] Another function of VGAM68 is therefore inhibition of 

PP1044 (Accession NM_021730). Accordingly, utilities of 
VGAM68 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PP1044. 
Signal-regulatory Protein Beta 1 (SIRPB1, Accession 
NM_006065) is another VGAM 6 8 host target gene. SIRPB1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SIRPB1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of SIRPB1 BINDING SITE, designated SEQ ID: 1272, to the 
nucleotide sequence of VGAM68 RNA, herein designated 
VGAM RNA, also designated SEQ ID:403. 

[1870] Another function of VGAM68 is therefore inhibition of Sig- 
nal-regulatory Protein Beta 1 (SIRPB1, Accession 
NM_006065). Accordingly, utilities of VGAM68 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SIRPB1. LOC148811 (Accession 
XM.086326) is another VGAM 6 8 host target gene. 
LOC148811 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
LOC148811, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC148811 BINDING SITE, desig- 
nated SEQ ID:3126, to the nucleotide sequence of 
VGAM68 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:403. 

[1871] Another function of VGAM68 is therefore inhibition of 

LOC148811 (Accession XM_086326). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC148811. LOC149711 (Accession XM.097720) is an- 
other VGAM68 host target gene. LOC149711 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC149711, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149711 BINDING SITE, designated SEQ ID:3315, to 
the nucleotide sequence of VGAM68 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:403. 
[1872] Another function of VGAM68 is therefore inhibition of 

LOC149711 (Accession XM_097720). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149711. LOC150630 (Accession XM.097931) is an- 
other VGAM68 host target gene. LOC150630 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC150630, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150630 BINDING SITE, designated SEQ ID:3332, to 
the nucleotide sequence of VGAM68 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:403. 

[1873] Another function of VGAM68 is therefore inhibition of 

LOC150630 (Accession XM_097931). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150630. LOC150819 (Accession XM.097954) is an- 
other VGAM68 host target gene. LOC150819 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC150819, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150819 BINDING SITE, designated SEQ ID:3333, to 
the nucleotide sequence of VGAM68 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:403. 

[1874] Another function of VGAM68 is therefore inhibition of 

LOC150819 (Accession XM_097954). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150819. LOC154877 (Accession XM.098626) is an- 
other VGAM68 host target gene. LOC154877 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154877, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154877 BINDING SITE, designated SEQ ID:3373, to 
the nucleotide sequence of VGAM68 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:403. 

[1875] Another function of VGAM68 is therefore inhibition of 

LOC154877 (Accession XM.098626). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154877. LOC158327 (Accession XM_088548) is an- 
other VGAM68 host target gene. LOC158327 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC158327, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158327 BINDING SITE, designated SEQ ID:3216, to 
the nucleotide sequence of VGAM68 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:403. 

[1876] Another function of VGAM68 is therefore inhibition of 

LOC158327 (Accession XM_088548). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC158327. LOC196540 (Accession XM.116933) is an- 
other VGAM68 host target gene. LOC196540 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC196540, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196540 BINDING SITE, designated SEQ ID:3467, to 
the nucleotide sequence of VGAM68 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:403. 
[1877] Another function of VGAM68 is therefore inhibition of 

LOC196540 (Accession XM_116933). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196540. LOC220394 (Accession XM.166936) is an- 
other VGAM68 host target gene. LOC220394 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC220394, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220394 BINDING SITE, designated SEQ ID:3581, to 



the nucleotide sequence of VGAM68 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:403. 

[1878] Another function of VGAM68 is therefore inhibition of 

LOC220394 (Accession XM_166936). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220394. LOC254428 (Accession XM.170932) is an- 
other VGAM68 host target gene. LOC254428 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 54428, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254428 BINDING SITE, designated SEQ ID:3677, to 
the nucleotide sequence of VGAM68 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:403. 

[1879] Another function of VGAM68 is therefore inhibition of 

LOC254428 (Accession XM.170932). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254428. LOC92405 (Accession XM.044914) is an- 
other VGAM68 host target gene. LOC92405 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by LOC92405, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92405 BINDING SITE, designated SEQ ID:2848, to the 
nucleotide sequence of VGAM68 RNA, herein designated 
VGAM RNA, also designated SEQ ID:403. 

[1880] Another function of VGAM68 is therefore inhibition of 

LOC92405 (Accession XM_044914). Accordingly, utilities 
of VGAM68 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92405. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 69 (VGAM69) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1881] VGAM69 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM69 was detected is described 
hereinabove with reference to Figs. 1-8. 

I 1 882] VGAM69 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. VGAM69 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 
[1883] VGAM69 gene encodes a VGAM69 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM69 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM69 precursor RNA is designated SEQ 
ID: 55, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:55 is 
located at position 180452 relative to the genome of Vac- 
cinia Virus. 

[1884] VGAM69 precursor RNA folds onto itself, forming VGAM69 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1885] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM69 folded precursor RNA into VGAM69 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 85%) nucleotide se- 
quence of VGAM69 RNA is designated SEQ ID:404, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1886] VGAM69 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM69 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM69 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

I 1 887] VGAM69 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM69 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 



sequence of VGAM69 RNA is an accurate or a partial in- 
versed -reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM69 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM69 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[1888] The complementary binding of VGAM69 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM69 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM69 host tar- 
get RNA into VGAM69 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[1889] it is appreciated that VGAM69 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM69 host target genes. The mRNA of 
each one of this plurality of VGAM69 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM69 RNA, herein designated VGAM 
RNA, and which when bound by VGAM69 RNA causes in- 
hibition of translation of respective one or more VGAM69 
host target proteins. 

[1890] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM69 gene, herein designated VGAM GENE, on one or 
more VGAM69 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 



of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
t 1891 ] It is yet further appreciated that a function of VGAM69 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM69 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM69 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM69 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1892] Nucleotide sequences of the VGAM69 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM69 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM69 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM69 are further de- 
scribed hereinbelow with reference to Table 1. 

[1893] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM69 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM69 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1894] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM69 gene, herein designated VGAM is in- 
hibition of expression of VGAM69 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM69 correlate with, and may be deduced from, the 
identity of the target genes which VGAM69 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1895] DKFZP434G1411 (Accession XM.166383) is a VGAM69 

host target gene. DKFZP434G1411 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by DKFZP434G1411, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of DK- 
FZP434G1411 BINDING SITE, designated SEQ ID:3554, to 
the nucleotide sequence of VGAM69 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:404. 



[1896] a function of VGAM69 is therefore inhibition of DK- 

FZP434G1411 (Accession XM.166383). Accordingly, utili- 
ties of VGAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434G1411. DKFZP564I052 (Accession XM.039660) 
is another VGAM69 host target gene. DKFZP564I052 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DK- 
FZP564I052, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP564I052 BINDING SITE, des- 
ignated SEQ ID:2760, to the nucleotide sequence of 
VGAM69 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:404. 

[1897] Another function of VGAM69 is therefore inhibition of DK- 
FZP564I052 (Accession XM.039660). Accordingly, utilities 
of VGAM69 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with DK- 
FZP564I052. Kelch-like 8 (Drosophila) (KLHL8, Accession 
XM.031735) is another VGAM 6 9 host target gene. KLHL8 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by KLHL8, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of KLHL8 BINDING SITE, designated SEQ ID:2639, to the 
nucleotide sequence of VGAM69 RNA, herein designated 
VGAM RNA, also designated SEQ ID:404. 

[1898] Another function of VGAM69 is therefore inhibition of 

Kelch-like 8 (Drosophila) (KLHL8, Accession XM.031735). 
Accordingly, utilities of VGAM69 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KLHL8. Extracellular Link Domain Con- 
taining 1 (XLKD1, Accession NM.006691) is another 
VGAM69 host target gene. XLKD1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by XLKD1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of XLKD1 BINDING SITE, 
designated SEQ ID: 1323, to the nucleotide sequence of 
VGAM69 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:404. 

[1899] Another function of VGAM69 is therefore inhibition of Ex- 
tracellular Link Domain Containing 1 (XLKD1, Accession 



NM_006691). Accordingly, utilities of VGAM69 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with XLKD1. LOC51003 (Accession 
NM_016060) is another VCAM69 host target gene. 
LOC51003 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC51003, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of LOC51003 BINDING SITE, designated SEQ 
ID: 1658, to the nucleotide sequence of VGAM69 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:404. 

[1900] Another function of VGAM69 is therefore inhibition of 

LOC51003 (Accession NM_016060). Accordingly, utilities 
of VGAM69 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51003. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 70 (VGAM70) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[1901] VGAM70 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM70 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1902] VGAM70 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM70 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1903] VGAM70 gene encodes a VGAM70 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM70 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM70 precursor RNA is designated SEQ 
ID:56, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:56 is 
located at position 12513 relative to the genome of Vac- 
cinia Virus. 

[1904] VGAM 70 precursor RNA folds onto itself, forming VGAM 70 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[1905] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM70 folded precursor RNA into VGAM70 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM70 RNA is designated SEQ ID:405, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1906] VGAM 70 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 70 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 70 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 



and 3 X UTR respectively. 

H90 7 ] VGAM70 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM70 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM70 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM70 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 70 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1908] The complementary binding of VGAM70 RNA, herein des- 



ignated VGAM RNA, to host target binding sites on 
VGAM70 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM70 host tar- 
get RNA into VGAM70 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1909] it is appreciated that VGAM70 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM70 host target genes. The mRNA of 
each one of this plurality of VGAM70 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM70 RNA, herein designated VGAM 
RNA, and which when bound by VGAM70 RNA causes in- 
hibition of translation of respective one or more VGAM70 
host target proteins. 

t 191 °] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM70 gene, herein designated VGAM GENE, on one or 
more VGAM70 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 



non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
t 1911 ] It is yet further appreciated that a function of VGAM70 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM70 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM70 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM70 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1912] Nucleotide sequences of the VGAM70 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 70 RNA, herein designated VGAM RNA, and 



a schematic representation of the secondary folding of 
VGAM70 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM70 are further de- 
scribed hereinbelow with reference to Table 1. 

t 1913 ] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM70 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM70 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1914] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM70 gene, herein designated VGAM is in- 
hibition of expression of VGAM70 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM70 correlate with, and may be deduced from, the 
identity of the target genes which VGAM70 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

t 1915 ] Sialidase 3 (membrane sialidase) (NEU3, Accession 

NM.006656) is a VGAM 70 host target gene. NEU3 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by NEU3, correspond- 



ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of NEU3 
BINDING SITE, designated SEQ ID:1319, to the nucleotide 
sequence of VGAM70 RNA, herein designated VGAM RNA, 
also designated SEQ ID:405. 
[1916] a function of VGAM70 is therefore inhibition of Sialidase 3 
(membrane sialidase) (NEU3, Accession NM_006656). Ac- 
cordingly, utilities of VGAM70 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NEU3. Choline Phosphotransferase 1 
(CHPT1, Accession NM_020244) is another VGAM 70 host 
target gene. CHPT1 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by CHPT1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CHPT1 BINDING SITE, designated SEQ 
ID: 1906, to the nucleotide sequence of VGAM70 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:405. 

[1917] Another function of VGAM70 is therefore inhibition of 
Choline Phosphotransferase 1 (CHPT1, Accession 



NM_020244). Accordingly, utilities of VGAM70 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with CHPT1. LOC143310 (Accession 
XM.084485) is another VGAM70 host target gene. 
LOC143310 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC143310, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC143310 BINDING SITE, desig- 
nated SEQ ID:3057, to the nucleotide sequence of 
VGAM70 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:405. 
[1918] Another function of VGAM70 is therefore inhibition of 

LOC143310 (Accession XM.084485). Accordingly, utilities 
of VGAM70 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143310. LOC152578 (Accession XM.098241) is an- 
other VGAM 70 host target gene. LOC152578 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC152578, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC152578 BINDING SITE, designated SEQ ID:3361, to 
the nucleotide sequence of VGAM70 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:405. 

[1919] Another function of VGAM70 is therefore inhibition of 

LOC152578 (Accession XM.098241). Accordingly, utilities 
of VGAM70 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152578. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 71 (VGAM71) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1920] VGAM71 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM71 was detected is described 
hereinabove with reference to Figs. 1-8. 

H9 21 ] VGAM 71 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM71 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 



[1922] VGAM71 gene encodes a VGAM71 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM71 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM71 precursor RNA is designated SEQ 
ID:57, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:57 is 
located at position 14150 relative to the genome of Vac- 
cinia Virus. 

[1923] VGAM 71 precursor RNA folds onto itself, forming VGAM 71 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this "hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1924] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 71 folded precursor RNA into VGAM 71 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM71 RNA is designated SEQ ID:406, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1925] VGAM71 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 71 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 71 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3^UTR respectively. 

t 1 926] VGAM 71 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM71 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM71 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 



Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM71 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM71 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 V UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1927] The complementary binding of VGAM71 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 71 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM71 host tar- 
get RNA into VGAM71 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1928] It is appreciated that VGAM71 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM71 host target genes. The mRNA of 
each one of this plurality ofVCAM71 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM71 RNA, herein designated VGAM 
RNA, and which when bound by VGAM71 RNA causes in- 
hibition of translation of respective one or more VGAM71 
host target proteins. 
t 1929 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM71 gene, herein designated VGAM GENE, on one or 
more VGAM71 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 



Glimpses of a tiny RNA worlcT, Science 294,779 (2001)). 
[1930] ^ is yet further appreciated that a function of VGAM71 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM71 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM71 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM71 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

t 1931 ] Nucleotide sequences of the VGAM71 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 71 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM71 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM71 are further de- 
scribed hereinbelow with reference to Table 1. 

[1932] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM71 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM71 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1933] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM71 gene, herein designated VGAM is in- 
hibition of expression of VGAM71 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM71 correlate with, and may be deduced from, the 
identity of the target genes which VGAM71 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1934] HNF3A (Accession XM_007360) is a VGAM 71 host target 
gene. HNF3A BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
HNF3A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HNF3A BINDING SITE, designated SEQ 
ID:2543, to the nucleotide sequence of VGAM71 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:406. 

[1935] a function of VGAM71 is therefore inhibition of HNF3A 

(Accession XM_007360), a gene which activates transcrip- 
tion for a number of liver genes. Accordingly, utilities of 



VGAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HNF3A. 
The function of HNF3A has been established by previous 
studies. The transcription factors Hnf3a and Gata4 (OMIM 
Ref. No. 600576) are the earliest known to bind the albu- 
min gene enhancer in liver precursor cells in mouse em- 
bryos. To determine how they access sites in silent chro- 
matin, Cirillo et al. (2002) assembled nucleosome arrays 
containing albumin enhancer sequences and compacted 
them with linker histone. Hnf3a and Gata4, but not human 
NF1 (see OMIM Ref. No. 600727), mouse Cebp-beta 
(OMIM Ref. No. 189965), or yeast GAL4-AH, bound their 
sites in compacted chromatin and opened the local nucle- 
osomal domain in the absence of ATP-dependent en- 
zymes. The authors showed that the ability of Hnf3a to 
open chromatin is mediated by a high-affinity DNA- 
binding site and by the C-terminal domain of the protein, 
which binds histones H3 and H4. They concluded that fac- 
tors that potentiate transcription in development are in- 
herently capable of initiating chromatin opening events. 
Mincheva et al. (1997) used fluorescence in situ hy- 
bridization to map HNF3A to human chromosome 
14ql2-ql3. This chromosomal region contains a cluster 



of forkhead domain transcription factors including FKHL1 
(OMIM Ref. No. 164874) and FKHL2 (OMIM Ref. No. 
600779). By analysis of RFLPs in interspecific backcross 
mice, Avraham et al. (1992) mapped the mouse 
Hnf3-alpha gene to chromosome 12. 

[1936] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

H93 7 ] Cirillo, L. A.; Lin, F. R.; Cuesta, I.; Friedman, D.; Jarnik, M.; 
Zaret, K. S. : Opening of compacted chromatin by early 
developmental transcription factors HNF3(FoxA) and 
GATA-4. Molec. Cell 9: 279-289, 2002. ; and 

[1938] Mincheva, A.; Lichter, P.; Schutz, C; Kaestner, K. H. : As- 
signment of the human genes for hepatocyte nuclear fac- 
tor 3-alpha, -beta, and -gamma (HNF3A, HNF3B, HNF3G) 
to 14ql2-ql3, 20pll, a. 

[1939] Further studies establishing the function and utilities of 
HNF3A are found in John Hopkins OMIM database record 
ID 602294, and in sited publications numbered 2289, 222 
and 2290-2291 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. Mucin 12 (MUC12, Accession XM_168546) is another 
VGAM71 host target gene. MUC12 BINDING SITE is HOST 



TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by MUC12, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MUC12 BINDING 
SITE, designated SEQ ID:3643, to the nucleotide sequence 
of VGAM71 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:406. 
[1940] Another function of VGAM71 is therefore inhibition of 
Mucin 12 (MUC12, Accession XM.168546). Accordingly, 
utilities of VGAM71 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MUC12. Osteoglycin (osteoinductive factor, mimecan) 
(OGN, Accession NM_033014) is another VGAM71 host 
target gene. OGN BINDING SITE1 through OGN BINDING 
SITE3 are HOST TARGET binding sites found in untrans- 
lated regions of mRNA encoded by OGN, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of OGN BINDING 
SITE1 through OGN BINDING SITE3, designated SEQ 
ID:2307, SEQ ID: 1467 and SEQ ID:2059 respectively, to 
the nucleotide sequence of VGAM71 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:406. 
[1941] Another function of VGAM71 is therefore inhibition of Os- 
teoglycin (osteoinductive factor, mimecan) (OGN, Acces- 
sion NM.033014), a gene which induces ectopic bone for- 
mation in conjunction with transforming growth factor 
beta. Accordingly, utilities of VGAM71 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with OGN. The function of OGN has been 
established by previous studies. Bovine osteoinductive 
factor (OIF) induces ectopic bone formation in conjunction 
with TGFB1 (OMIM Ref. No. 190180) or TGFB2 (OMIM Ref. 
No. 190220) (Bentz et al., 1989). Using primers based on 
the sequence of purified bovine OIF, Madisen et al. (1990) 
isolated a human OIF cDNA clone by RT-PCR of osteosar- 
coma cell mRNA. The human gene encodes a predicted 
298-amino acid precursor protein that is processed into a 
103-amino acid mature protein with 96% identity to the 
bovine protein. On Northern blots, 3 OIF mRNAs are found 
exclusively in 2 human osteosarcoma cell lines. By FISH, 
Tasheva et al. (2000) mapped the mimecan gene to 9q22. 
Pellegata et al. (2000) cloned the human OGN gene and 
mapped it to a region approximately 1.1 Mb telomeric of 
WI-532 and approximately 700 kb centromeric of D9S197 



in 9q22.31. 

[1942] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1943] Madisen, L; Neubauer, M.; Plowman, C; Rosen, D.; 

Segarini, P.; Dasch, J.; Thompson, A.; Ziman, J.; Bentz, H.; 
Purchio, A. F. : Molecular cloning of a novel bone-forming 
compound: osteoinductive factor. DNA Cell Biol. 9: 
303-309, 1990. ; and 

[1944] Pellegata, N. S.; Dieguez-Lucena, J. L; Joensuu, T.; Lau, S.; 
Montgomery, K. T.; Krahe, R.; Kivela, T.; Kucherlapati, R.; 
Forsius, H.; de la Chapelle, A. : Mutations in KERA, encod- 
ing. 

[1945] Further studies establishing the function and utilities of 
OGN are found in John Hopkins OMIM database record ID 
602383, and in sited publications numbered 1293-1294, 
78 and 1346 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 
ence. Protein Tyrosine Phosphatase, Receptor Type, A 
(PTPRA, Accession NM_080840) is another VGAM71 host 
target gene. PTPRA BINDING SITE1 through PTPRA BIND- 
ING SITE3 are HOST TARGET binding sites found in un- 
translated regions of mRNA encoded by PTPRA, corre- 



sponding to HOST TARGET binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PTPRA BINDING SITE1 through PTPRA BINDING SITE3, des- 
ignated SEQ ID:2389, SEQ ID:2390 and SEQ ID:2344 re- 
spectively, to the nucleotide sequence of VGAM71 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:406. 

[1946] Another function of VGAM71 is therefore inhibition of 
Protein Tyrosine Phosphatase, Receptor Type, A (PTPRA, 
Accession NM_080840), a gene which is the human ho- 
molog of the murine PTPase. Accordingly, utilities of 
VGAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTPRA. 
The function of PTPRA has been established by previous 
studies. Vital cellular functions such as cell proliferation 
and signal transduction are regulated in part by the bal- 
ance between the activities of protein-tyrosine kinases 
(PTK) and protein-tyrosine phosphatases (OMIM Ref. No. 
PTPase). Oncogenesis can result from an imbalance. There 
are 2 classes of PTPase molecules: low molecular weight 
proteins with a single conserved phosphatase domain 
such as T-cell protein-tyrosine phosphatase (PTPT; 



176887), and high molecular weight receptor-linked PT- 
Pases with 2 tandemly repeated conserved domains sepa- 
rated by 56 to 57 amino acids. Examples of the latter 
group include leukocyte-common antigen (PTPRC; 
151460) and leukocyte antigen related tyrosine phos- 
phatase (PTPRF; 179590). Matthews et al. (1990) cloned 
the human homolog of the murine PTPase termed LRP by 
them. Its cDNA sequence predicted a protein of 793 
amino acids with an unglycosylated molecular mass of 
87,500 kD Matthews et al. (1990). The protein contains a 
121-residue extracellular domain, a single transmem- 
brane segment, and 2 tandem intracytoplasmic catalytic 
domains. By study of rodent-human somatic cell hybrids, 
Jirik et al. (1990) localized PTPA/LRP to chromosome 
20pl3. Other family members located on chromosome 20 
include SRC (OMIM Ref. No. 190090), HCK (OMIM Ref. No. 
142370), and PTP1B (OMIM Ref. No. 176885). The LRP 
protein is ubiquitously expressed and thus likely plays a 
fundamental role in the physiology of all cells. With a 
leukocyte common antigen (LCA) probe, Kaplan et al. 
(1990) sequenced cDNA encoding the alpha enzyme iso- 
lated from a human brain stem cDNA library under condi- 
tions of reduced hybridization stringency. LRP encodes an 



802-amino acid polypeptide. Kaplan et al. (1990) local- 
ized the RPTPase-alpha gene to human chromosome 
20pter-20ql2 by analysis of its segregation pattern in ro- 
dent-human somatic cell hybrids. Rao et al. (1992) re- 
gionalized the assignment of PTPA to the distal portion of 
20p (20pter-pl2) by both radioactive and fluorescence in 
situ hybridization. By in situ hybridization, Jirik et al. 
(1992) localized the PTPA gene to 20pl3. With the map- 
ping of PAX1 167411 to mouse chromosome 2, Schnittger 
et al. (1992) found that the homolog of PTPA is also lo- 
cated on mouse chromosome 2, which confirms the ex- 
ceptional homology between human chromosome 20 and 
the distal segment of mouse chromosome 2. 

[1947] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1948] Matthews, R. J.; Cahir, E. D.; Thomas, M. L. : Identification 
of an additional member of the protein-tyro- 
sine-phosphatase family: evidence for alternative splicing 
in the tyrosine phosphatase domain. Proc. Nat. Acad. Sci. 
87: 4444-4448, 1990. ; and 

t 1 949] Schnittger, S.; Rao, V. V. N. C; Deutsch, U.; Gruss, P.; 

Balling, R.; Hansmann, I. : PAX1, a member of the paired 



box-containing class of developmental control genes, is 
mapped to human ch. 

[1950] Further studies establishing the function and utilities of 
PTPRA are found in John Hopkins OMIM database record 
ID 176884, and in sited publications numbered 
2500-2501, 249 and 2502-2504 listed in the bibliogra- 
phy section hereinbelow, which are also hereby incorpo- 
rated by reference. FLJ22457 (Accession NM_024901) is 
another VGAM71 host target gene. FLJ22457 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ22457, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ22457 
BINDING SITE, designated SEQ ID:2106, to the nucleotide 
sequence of VGAM71 RNA, herein designated VGAM RNA, 
also designated SEQ ID:406. 

[1951] Another function of VGAM71 is therefore inhibition of 

FLJ22457 (Accession NM_024901). Accordingly, utilities of 
VGAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22457. 
Lipase, Endothelial (LIPG, Accession NM_006033) is an- 
other VGAM 71 host target gene. LIPG BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LIPG, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of LIPG BINDING 
SITE, designated SEQ ID: 1266, to the nucleotide sequence 
of VGAM71 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:406. 

[1952] Another function of VGAM71 is therefore inhibition of Li- 
pase, Endothelial (LIPG, Accession NM.006033). Accord- 
ingly, utilities of VGAM71 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with LIPG. MGC4643 (Accession NM.032715) is an- 
other VGAM 71 host target gene. MGC4643 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by MGC4643, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC4643 
BINDING SITE, designated SEQ ID:2271, to the nucleotide 
sequence of VGAM71 RNA, herein designated VGAM RNA, 
also designated SEQ ID:406. 

[1953] Another function of VGAM71 is therefore inhibition of 



MGC4643 (Accession NM_032715). Accordingly, utilities 
of VGAM71 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4643. LOC143888 (Accession XM.084669) is another 
VGAM71 host target gene. LOC143888 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by LOC143888, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC143888 BINDING SITE, designated SEQ ID:3064, to the 
nucleotide sequence of VGAM71 RNA, herein designated 
VGAM RNA, also designated SEQ ID:406. 
[1954] Another function of VGAM71 is therefore inhibition of 

LOC143888 (Accession XM.084669). Accordingly, utilities 
of VGAM71 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143888. LOC149619 (Accession XM.097690) is an- 
other VGAM71 host target gene. LOC149619 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC149619, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC149619 BINDING SITE, designated SEQ ID:3311, to 
the nucleotide sequence of VGAM71 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:406. 

[1955] Another function of VGAM71 is therefore inhibition of 

LOC149619 (Accession XM.097690). Accordingly, utilities 
of VGAM71 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149619. LOC91464 (Accession XM.038589) is an- 
other VGAM 71 host target gene. LOC91464 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC91464, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91464 BINDING SITE, designated SEQ ID:2740, to the 
nucleotide sequence of VGAM71 RNA, herein designated 
VGAM RNA, also designated SEQ ID:406. 

[1956] Another function of VGAM71 is therefore inhibition of 

LOC91464 (Accession XM_038589). Accordingly, utilities 
of VGAM71 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91464. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 72 (VGAM72) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1957] VGAM72 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM72 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1958] VGAM72 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM72 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1959] VGAM72 gene encodes a VGAM72 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM72 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM72 precursor RNA is designated SEQ 
ID:58, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:58 is 
located at position 14074 relative to the genome of Vac- 



cinia Virus. 

[i960] VGAM72 precursor RNA folds onto itself, forming VGAM72 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1961] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM 72 folded precursor RNA into VGAM 72 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 70%) nucleotide se- 
quence of VGAM72 RNA is designated SEQ ID:407, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1962] VGAM 72 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 



VGAM72 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 72 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[1963] VGAM 72 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM72 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM72 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM72 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 72 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 



1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1964] The complementary binding of VGAM72 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM72 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM72 host tar- 
get RNA into VGAM72 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[1965] it is appreciated that VGAM72 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM72 host target genes. The mRNA of 
each one of this plurality of VGAM72 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM72 RNA, herein designated VGAM 
RNA, and which when bound by VGAM72 RNA causes in- 
hibition of translation of respective one or more VGAM72 
host target proteins. 

[1966] ^ is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM72 gene, herein designated VGAM GENE, on one or 
more VGAM72 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[1967] It is yet further appreciated that a function of VGAM72 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM72 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM72 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM72 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[1968] Nucleotide sequences of the VGAM72 precursor RNA, 
herein designated VCAM PRECURSOR RNA, and of the 
x diced x VGAM72 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM72 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM72 are further de- 
scribed hereinbelow with reference to Table 1. 

[1969] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM72 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM72 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[1970] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM72 gene, herein designated VGAM is in- 
hibition of expression of VGAM72 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM72 correlate with, and may be deduced from, the 
identity of the target genes which VGAM72 binds and in- 
hibits, and the function of these target genes, as elabo- 



rated hereinbelow. 

t 1971 ] Claudin 1 (CLDN1, Accession NM_021101) is a VGAM72 
host target gene. CLDN1 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by CLDN1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CLDN1 BINDING SITE, des- 
ignated SEQ ID: 1940, to the nucleotide sequence of 
VGAM72 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:407. 

[1972] a function of VGAM72 is therefore inhibition of Claudin 1 
(CLDN1, Accession NM.021101). Accordingly, utilities of 
VGAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CLDN1. 
KIAA1706 (Accession XM.166595) is another VGAM 72 
host target gene. KIAA1706 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1706, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1706 BINDING SITE, 
designated SEQ ID:3577, to the nucleotide sequence of 



VGAM72 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:407. 

[1973] Another function of VGAM72 is therefore inhibition of 
KIAA1706 (Accession XM.166595). Accordingly, utilities 
of VGAM72 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1706. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 73 (VGAM73) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[1974] VGAM73 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM73 was detected is described 
hereinabove with reference to Figs. 1-8. 

[1975] VGAM 73 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM73 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[1976] VGAM73 gene encodes a VGAM73 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 



miRNA genes, and unlike most ordinary genes, VGAM73 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM73 precursor RNA is designated SEQ 
ID:59, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:59 is 
located at position 14338 relative to the genome of Vac- 
cinia Virus. 

H9 77 ] VGAM73 precursor RNA folds onto itself, forming VGAM73 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1978] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 73 folded precursor RNA into VGAM 73 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM73 RNA is designated SEQ ID:408, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1979] VGAM73 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 73 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 73 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5'UTR, PROTEIN CODING 
and 3^UTR respectively. 

[1980] VGAM 73 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM73 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM73 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 



respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM73 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 7 3 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[1981] The complementary binding of VGAM73 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 73 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM73 host tar- 
get RNA into VGAM73 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 1982 ] It is appreciated that VGAM73 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM73 host target genes. The mRNA of 
each one of this plurality of VGAM73 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM73 RNA, herein designated VGAM 
RNA, and which when bound by VGAM73 RNA causes in- 
hibition of translation of respective one or more VGAM73 
host target proteins. 

[1983] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM73 gene, herein designated VGAM GENE, on one or 
more VGAM73 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world x , Science 294,779 (2001)). 

[1984] it j S y e t further appreciated that a function of VGAM73 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM73 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM73 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM73 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[1985] Nucleotide sequences of the VGAM73 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM 73 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM73 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM73 are further de- 
scribed hereinbelow with reference to Table 1. 

[1986] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM73 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM73 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[1987] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM73 gene, herein designated VGAM is in- 
hibition of expression of VGAM73 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM73 correlate with, and may be deduced from, the 
identity of the target genes which VGAM73 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[1988] UDP-Gal:betaGlcNAc Beta 1,3-galactosyltransferase, 
Polypeptide 5 (B3GALT5, Accession NM.033170) is a 
VGAM 73 host target gene. B3GALT5 BINDING SITE1 
through B3GALT5 BINDING SITES are HOST TARGET bind- 
ing sites found in untranslated regions of mRNA encoded 
by B3GALT5, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of B3GALT5 BINDING SITE1 through 
B3GALT5 BINDING SITE5, designated SEQ ID:2317, SEQ 
ID:1268, SEQ ID:2318, SEQ ID:2319 and SEQ ID:2321 re- 
spectively, to the nucleotide sequence of VGAM73 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:408. 

[1989] a function of VGAM73 is therefore inhibition of UDP- 



GakbetaGlcNAc Beta 1,3-galactosyltransferase, Polypep- 
tide 5 (B3GALT5, Accession NM.033170). Accordingly, 
utilities of VGAM73 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with B3GALT5. Origin Recognition Complex, Subunit 
2-like (yeast) (ORC2L, Accession NM.006190) is another 
VGAM73 host target gene. ORC2L BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ORC2L, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ORC2L BINDING SITE, 
designated SEQ ID: 1278, to the nucleotide sequence of 
VGAM73 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:408. 
[1990] Another function of VGAM73 is therefore inhibition of 
Origin Recognition Complex, Subunit 2-like (yeast) 
(ORC2L, Accession NM_006190), a gene which is a subunit 
of the origin recognition complex and may be required for 
initiation of DNA replication. Accordingly, utilities of 
VGAM73 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ORC2L. 
The function of ORC2L has been established by previous 



studies. The origin recognition complex (ORC) is a multi- 
protein assemblage identified in S. cerevisiae that binds to 
the ARS (autonomously replicating sequence) consensus, a 
DNA motif that is an essential part of yeast origins of 
replication. ORC binding has also been implicated in tran- 
scriptional silencing at certain yeast loci. One component 
of the ORC is a 72-kD protein designated ORC2, muta- 
tions of which disrupt silencing at the HMR-E silencer and 
cause cell cycle arrest between late Gl and the initiation 
of DNA replication. Takahara et al. (1996) isolated a cDNA 
from a mouse embryonic stem cell library and a human 
placenta library whose predicted 577-amino acid protein 
resembles the yeast sequence. The mouse and human se- 
quences of the ORC2L (ORC2-like) proteins are 47.9% and 
46.3% similar to yeast ORC2, respectively. Northern blots 
showed highest levels of ORC2L expression in testes. Dhar 
et al. (2001) used homologous recombination to replace 
the third exon encoding the initiator ATC of the ORC2 
gene with a neomycin phosphotransferase gene in a colon 
carcinoma cell line. This hypomorphic mutation decreased 
ORC2 protein levels by 90%. The Gl phase of the cell cycle 
was prolonged, but there was no effect on the utilization 
of either the MYC (OMIM Ref. No. 190080) or beta-globin 



(OMIM Ref. No. 141900) cellular origins of replication. 
Cells carrying the ORC2 mutation failed to support the 
replication of a plasmid bearing the oriP replicator of Ep- 
stein-Barr virus (EBV), and this defect could be rescued by 
reintroduction of ORC2. ORC2 specifically associated with 
oriP in cells, most likely through its interaction with EBV 
nuclear antigen-1. Geminin (OMIM Ref. No. 602842), an 
inhibitor of the mammalian replication initiation complex, 
inhibited replication from oriP. Therefore, ORC and the 
human replication initiation apparatus is required for 
replication from a viral origin of replication. 

[1991] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1992] Dhar, S. K.; Yoshida, K.; Machida, Y.; Khaira, P.; Chaud- 

huri, B.; Wohlschlegel, J. A.; Leffak, M.; Yates, J.; Dutta, A. : 
Replication from oriP of Epstein-Barr virus requires human 
ORC and is inhibited by geminin. Cell 106: 287-296, 
2001. ; and 

H993] Takahara, K.; Bong, M.; Brevard, R.; Eddy, R. L; Haley, L. 
L; Sait, S. J.; Shows, T. B.; Hoffman, G. C; Greenspan, D. 
S. : Mouse and human homologues of the yeast origin of 
replica. 



[1994] Further studies establishing the function and utilities of 
ORC2L are found in John Hopkins OMIM database record 
ID 601182, and in sited publications numbered 
2142-2145 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. PARTI 
(Accession NM.016590) is another VGAM73 host target 
gene. PARTI BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PARTI, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PARTI BINDING SITE, designated SEQ 
ID: 1699, to the nucleotide sequence of VGAM73 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:408. 

[1995] Another function of VGAM73 is therefore inhibition of 
PARTI (Accession NM_016590). Accordingly, utilities of 
VGAM73 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PARTI. 
Solute Carrier Family 10 (sodium/bile acid cotransporter 
family), Member 1 (SLC10A1, Accession NM.003049) is 
another VGAM 73 host target gene. SLC10A1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by SLC10A1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC10A1 
BINDING SITE, designated SEQ ID:989, to the nucleotide 
sequence of VGAM73 RNA, herein designated VGAM RNA, 
also designated SEQ ID:408. 
[1996] Another function of VGAM73 is therefore inhibition of So- 
lute Carrier Family 10 (sodium/bile acid cotransporter 
family), Member 1 (SLC10A1, Accession NM.003049). Ac- 
cordingly, utilities of VGAM73 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC10A1. FUS Interacting Protein 
(serine-arginine rich) 1 (FUSIP1, Accession NM.006625) is 
another VGAM 73 host target gene. FUSIP1 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by FUSIP1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FUSIP1 BIND- 
ING SITE, designated SEQ ID:1314, to the nucleotide se- 
quence of VGAM73 RNA, herein designated VGAM RNA, 
also designated SEQ ID:408. 



[1997] Another function of VGAM73 is therefore inhibition of FUS 
Interacting Protein (serine-arginine rich) 1 (FUSIP1, Acces- 
sion NM_006625). Accordingly, utilities of VGAM73 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FUSIP1. Retinoic Acid 
Induced 17 (RAI17, Accession XM.166091) is another 
VGAM73 host target gene. RAI17 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by RAI17, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RAI17 BINDING SITE, 
designated SEQ ID:3515, to the nucleotide sequence of 
VGAM73 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:408. 

[1998] Another function of VGAM73 is therefore inhibition of 

Retinoic Acid Induced 17 (RAI17, Accession XM_ 166091). 
Accordingly, utilities of VGAM73 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RAI17. LOC115811 (Accession 
NM_138451) is another VGAM73 host target gene. 
LOC115811 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 



LOC115811, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC115811 BINDING SITE, desig- 
nated SEQ ID:2442, to the nucleotide sequence of 
VGAM73 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:408. 

[1999] Another function of VGAM73 is therefore inhibition of 

LOC115811 (Accession NM_138451). Accordingly, utilities 
of VGAM73 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC115811. LOC256946 (Accession XM.170543) is an- 
other VGAM73 host target gene. LOC256946 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 56946, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256946 BINDING SITE, designated SEQ ID:3657, to 
the nucleotide sequence of VGAM73 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:408. 

[2000] Another function of VGAM73 is therefore inhibition of 

LOC256946 (Accession XM_170543). Accordingly, utilities 



of VGAM73 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256946. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 74 (VGAM74) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2001] VGAM74 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM74 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2002] VGAM74 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM74 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2003] VGAM74 gene encodes a VGAM74 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM74 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM74 precursor RNA is designated SEQ 



ID:60, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:60 is 
located at position 15206 relative to the genome of Vac- 
cinia Virus. 

[2004] VGAM74 precursor RNA folds onto itself, forming VGAM74 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2005] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 74 folded precursor RNA into VGAM 74 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM74 RNA is designated SEQ ID:409, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[2006] VGAM74 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 74 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 74 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2007] VGAM 74 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM74 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM74 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM74 RNA, 
herein designated VGAM RNA, may have a different num- 



ber of host target binding sites in untranslated regions of 
a VGAM74 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2008] The complementary binding of VGAM74 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 74 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM74 host tar- 
get RNA into VGAM74 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2009] it is appreciated that VGAM74 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM74 host target genes. The mRNA of 
each one of this plurality of VGAM74 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM74 RNA, herein designated VGAM 
RNA, and which when bound by VGAM74 RNA causes in- 



hibition of translation of respective one or more VGAM74 
host target proteins. 

[2010] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM74 gene, herein designated VGAM GENE, on one or 
more VGAM74 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 2011 ] It is yet further appreciated that a function of VGAM74 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM74 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM74 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM74 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2012] Nucleotide sequences of the VCAM74 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 74 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM74 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM74 are further de- 
scribed hereinbelow with reference to Table 1. 

[2013] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM74 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM74 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2014] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM74 gene, herein designated VGAM is in- 
hibition of expression of VGAM74 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 



of VGAM74 correlate with, and may be deduced from, the 
identity of the target genes which VGAM74 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2015] Peroxisomal Biogenesis Factor 3 (PEX3, Accession 

NM.003630) is a VGAM74 host target gene. PEX3 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by PEX3, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of PEX3 
BINDING SITE, designated SEQ ID: 1044, to the nucleotide 
sequence of VGAM74 RNA, herein designated VGAM RNA, 
also designated SEQ ID:409. 

[201 6] a function of VGAM74 is therefore inhibition of Peroxiso- 
mal Biogenesis Factor 3 (PEX3, Accession NM_003630). 
Accordingly, utilities of VGAM74 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PEX3. Polycystic Kidney Disease 2-like 2 
(PKD2L2, Accession NM.014386) is another VGAM74 host 
target gene. PKD2L2 BINDING SITE is HOST TARGET bind- 
ing site found in the 3^ untranslated region of mRNA en- 
coded by PKD2L2, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PKD2L2 BINDING SITE, 
designated SEQ ID: 1497, to the nucleotide sequence of 
VGAM74 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:409. 
[2017] Another function of VGAM74 is therefore inhibition of 
Polycystic Kidney Disease 2-like 2 (PKD2L2, Accession 
NM_014386). Accordingly, utilities of VGAM74 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PKD2L2. BA108L7.2 (Accession 
NM.030971) is another VGAM 74 host target gene. 
BA108L7.2 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
BA108L7.2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BA108L7.2 BINDING SITE, designated SEQ 
ID:2179, to the nucleotide sequence of VGAM74 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:409. 

[2018] Another function of VGAM74 is therefore inhibition of 

BA108L7.2 (Accession NM_030971). Accordingly, utilities 



of VGAM74 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
BA108L7.2. Isopentenyl-diphosphate Delta Isomerase 
(IDI1, Accession XM.040272) is another VGAM74 host tar- 
get gene. IDI1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
IDI1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of IDI1 BINDING SITE, designated SEQ ID:2776, to 
the nucleotide sequence of VGAM74 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:409. 
[2019] Another function of VGAM74 is therefore inhibition of 

Isopentenyl-diphosphate Delta Isomerase (IDI1, Accession 
XM_040272). Accordingly, utilities of VGAM74 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with IDI1. PRO0899 (Accession 
NM.018565) is another VGAM 74 host target gene. 
PRO0899 BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
PRO0899, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of PRO0899 BINDING SITE, designated SEQ 
ID: 1846, to the nucleotide sequence of VGAM74 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:409. 

[2020] Another function of VGAM74 is therefore inhibition of 

PRO0899 (Accession NM_018565). Accordingly, utilities of 
VGAM74 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0899. 
SEC14-like 1 (S. cerevisiae) (SEC14L1, Accession 
NM_003003) is another VGAM 74 host target gene. 
SEC14L1 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
SEC14L1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEC14L1 BINDING SITE, designated SEQ 
ID:980, to the nucleotide sequence of VGAM74 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:409. 

[2021] Another function of VGAM74 is therefore inhibition of 
SEC14-like 1 (S. cerevisiae) (SEC14L1, Accession 
NM_003003). Accordingly, utilities of VGAM74 include di- 
agnosis, prevention and treatment of diseases and clinical 



conditions associated with SEC14L1. LOC130074 
(Accession XM_072228) is another VGAM74 host target 
gene. LOC130074 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC130074, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130074 BINDING SITE, desig- 
nated SEQ ID:3045, to the nucleotide sequence of 
VGAM74 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:409. 
[2022] Another function of VGAM74 is therefore inhibition of 

LOC130074 (Accession XM.072228). Accordingly, utilities 
of VGAM74 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130074. LOC222159 (Accession XM.168421) is an- 
other VGAM 74 host target gene. LOC222159 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC222159, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222159 BINDING SITE, designated SEQ ID:3633, to 



the nucleotide sequence of VGAM74 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:409. 

[2023] Another function of VGAM74 is therefore inhibition of 

LOC222159 (Accession XM.168421). Accordingly, utilities 
of VGAM74 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222159. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 75 (VGAM75) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2024] VGAM75 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM75 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2025] VGAM 7 5 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM75 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2026] VGAM75 gene encodes a VGAM75 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 



miRNA genes, and unlike most ordinary genes, VGAM75 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM75 precursor RNA is designated SEQ 
ID:61, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:61 is 
located at position 14680 relative to the genome of Vac- 
cinia Virus. 

[2027] VGAM75 precursor RNA folds onto itself, forming VGAM75 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2028] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 7 5 folded precursor RNA into VGAM 7 5 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 
quence of VGAM75 RNA is designated SEQ ID:410, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2029] VGAM75 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 7 5 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 7 5 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5'UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2030] VGAM 7 5 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM75 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM75 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 



respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM75 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 7 5 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 v UTR regions. 

[2031] The complementary binding of VGAM75 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 7 5 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM75 host tar- 
get RNA into VGAM75 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 2032 ] It is appreciated that VGAM75 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM75 host target genes. The mRNA of 
each one of this plurality of VGAM75 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM75 RNA, herein designated VGAM 
RNA, and which when bound by VGAM75 RNA causes in- 
hibition of translation of respective one or more VGAM75 
host target proteins. 

[2033] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM75 gene, herein designated VGAM GENE, on one or 
more VGAM75 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world x , Science 294,779 (2001)). 

[2034] it j S y e t further appreciated that a function of VGAM75 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM75 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM75 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM75 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2035] Nucleotide sequences of the VGAM75 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM 7 5 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM75 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM75 are further de- 
scribed hereinbelow with reference to Table 1. 

[2036] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM75 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM75 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[2037] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM75 gene, herein designated VGAM is in- 
hibition of expression of VGAM75 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM75 correlate with, and may be deduced from, the 
identity of the target genes which VGAM75 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2038] Ring Finger Protein 28 (RNF28, Accession NM.032588) is 
a VGAM 7 5 host target gene. RNF28 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by RNF28, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RNF28 BINDING SITE, 
designated SEQ ID:2263, to the nucleotide sequence of 
VGAM 7 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:410. 

[2039] a function of VGAM75 is therefore inhibition of Ring Fin- 
ger Protein 28 (RNF28, Accession NM_032588), a gene 
which is a ubiquitin ligase and that it is expressed selec- 
tively in cardiac and skeletal muscle. Accordingly, utilities 
of VGAM75 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with RNF28. 
The function of RNF28 has been established by previous 
studies. To identify candidate molecular mediators of 
muscle atrophy, Bodine et al. (2001) performed transcript 
profiling. Although many genes were upregulated in a 
single rat model of atrophy, only a small subset was uni- 
versal in all atrophy models (denervation, immobilization, 
and unweighting). Two of these genes encode ubiquitin 
ligases: MURF1, and a gene designated 'muscle atrophy F- 
box' (MAFBX; 606604). Bodine et al. (2001) generated 
mice deficient in Murfl by targeted disruption. Murfl -/- 
mice were viable and fertile and appeared normal. They 
had normal growth curves relative to those of wildtype lit- 
termates, and skeletal muscles and heart muscle had nor- 
mal weights and morphology. After denervation, Murfl - 
/- mice had significant muscle sparing relative to wildtype 
littermates at 14 days but not at 7 days. Bodine et al. 
(2001) demonstrated that MURF1 is a ubiquitin ligase and 
that it is expressed selectively in cardiac and skeletal 
muscle Centner et al. (2001) found that RNF28 binds in 
vitro to the titin repeats A168/A169 adjacent to the titin 
kinase domain. In myofibrils, RNF28 is present within the 
periphery of the M-line lattice in close proximity to the 



catalytic kinase domain of titin, within the Z-line lattice, 

and also in soluble form within the cytoplasm 
[2040] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[2041] Bodine, S. C; Latres, E.; Baumhueter, S.; Lai, V. K.-M.; 

Nunez, L; Clarke, B. A.; Poueymirou, W. T.; Panaro, F. J.; 

Na, E.; Dharmarajan, K.; Pan, Z.-Q.; Valenzuela, D. M.; 

DeChiara, T. M.; Stitt, T. N.; Yancopoulos, G. D.; Glass, D. 

J. : Identification of ubiquitin ligases required for skeletal 

muscle atrophy. Science 294: 1704-1708, 2001. ; and 
[2042] Centner, T.; Yano, J.; Kimura, E.; McElhinny, A. S.; Pelin, K.; 

Witt, C. C; Bang, M.-L; Trombitas, K.; Granzier, H.; Gre- 

gorio, C. C; Sorimachi, H.; Labeit, S. : Identification of 

muse. 

[2043] Further studies establishing the function and utilities of 
RNF28 are found in John Hopkins OMIM database record 
ID 606131, and in sited publications numbered 1501-150 
and 1961 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. SWAP70 
(Accession XM.049197) is another VGAM75 host target 
gene. SWAP70 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



SWAP70, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SWAP70 BINDING SITE, designated SEQ 
ID:2916, to the nucleotide sequence of VGAM75 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:410. 

[2044] Another function of VGAM75 is therefore inhibition of 

SWAP70 (Accession XM.049197), a gene which is involved 
not only in nuclear events but also in signaling in B-cell 
activation. Accordingly, utilities of VGAM75 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SWAP70. The function of 
SWAP70 has been established by previous studies. The B- 
cell receptor is composed of the immunoglobulin (Ig) 
heavy and light chains and the covalently bound accessory 
molecules Ig-alpha (CD79A; 112205) and Ig-beta (CD79B; 
147245). Crosslinking of the B-cell receptor by antigens 
stimulates the activation of intracellular protein kinases. 
B-cell activation leads to hypermutation of the Ig variable 
regions and to heavy chain class switching, in which the Ig 
constant region of mu (IgM; OMIM Ref. No. 147020) is re- 
placed by that of another class: gamma (IgG; OMIM Ref. 



No. 147100), alpha (IgA; OMIM Ref. No. 146900), or ep- 
silon (IgE; OMIM Ref. No. 147180). Class switching is 
achieved by a looping out and deletion mechanism be- 
tween the switch region of mu and the switch region of 
the isotope that is to be expressed. Masat et al. (2000) 
explored the possibility that switch-associated protein-70 
(OMIM Ref. No. SWAP70) acts as a link between the recog- 
nition of specific switch regions and causation of a DNA 
break. Swap70 had been isolated in the mouse as part of a 
complex that is able to promote recombination between 2 
switch regions in vitro (Borggrefe et al., 1998; Borggrefe 
et al., 1999). By screening a human lymphoma cDNA li- 
brary using mouse Swap70 sequences as the probe, Masat 
et al. (2000) isolated a cDNA encoding SWAP70. Although 
the 585-amino acid SWAP70 protein contains 3 nuclear 
localization signals, SWAP70 was found mainly in the cy- 
toplasm in small resting B cells. On stimulation, SWAP70 
translocated to the nucleus. In activated, class-switching B 
cell cultures, it was associated with membrane IgG, but 
not IgM. Masat et al. (2000) suggested that SWAP70 is in- 
volved not only in nuclear events but also in signaling in 
B-cell activation. Shinohara et al. (2002) demonstrated 
that SWAP70 specifically binds phosphatidylinositol- 



3,4,5-triphosphate. On stimulation by growth factors, cy- 
toplasmic SWAP70, which is dependent on phosphoinosi- 
tide-3-hydroxykinase but independent of Ras (see OMIM 
Ref. No. 190020), moved to cell membrane rearrange- 
ments known as ruffles. However, mutant SWAP70 lacking 
the ability to bind phosphatidylinositol- 
3,4,5-triphosphate blocked membrane ruffling induced by 
epidermal growth factor (EGF; 131530) or platelet-derived 
growth factor (see OMIM Ref. No. 173430). SWAP70 shows 
low homology with Rac-guanine nucleotide exchange fac- 
tors, and catalyzes phosphatidylinositol- 
3,4,5-triphosphate-dependent guanine nucleotide ex- 
change to Rac (see OMIM Ref. No. 602048). 
SWAP70-deficient fibroblasts showed impaired membrane 
ruffling after stimulation with EGF, and failed to activate 
Rac fully. Shinohara et al. (2002) concluded that SWAP70 
is a different type of Rac-GEF which, independently of Ras, 
transduces signals from tyrosine kinase receptors to Rac. 

[2045] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2046] Masat, L; Caldwell, J.; Armstrong, R.; Khoshnevisan, H.; 
Jessberger, R.; Herndier, B.; Wabl, M.; Ferrick, D. : Associ- 



ation of SWAP-70 with the B cell antigen receptor com- 
plex. Proc. Nat. Acad. Sci. 97: 2180-2184, 2000. ; and 
[2047] shinohara, M.; Terada, Y.; Iwamatsu, A.; Shinohara, A.; 

Mochizuki, N.; Higuchi, M.; Gotoh, Y.; Ihara, S.; Nagata, S.; 
Itoh, H.; Fukui, Y.; Jessberger, R. : SWAP-70 is a guanine- 
nucleot. 

[2048] Further studies establishing the function and utilities of 
SWAP70 are found in John Hopkins OMIM database record 
ID 604762, and in sited publications numbered 
1645-1649 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. bA430M15.1 (Accession XM_084997) is another 
VGAM75 host target gene. bA430M15.1 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by DA430M15.1, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
DA430M15.1 BINDING SITE, designated SEQ ID:3072, to 
the nucleotide sequence of VGAM75 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:410. 

[2049] Another function of VGAM75 is therefore inhibition of 

DA430M15.1 (Accession XM.084997). Accordingly, utili- 



ties of VGAM75 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
bA430M15.1. Fig. 1 further provides a conceptual de- 
scription of a novel bioinformatically detected viral gene 
of the present invention, referred to here as Viral Genomic 
Address Messenger 76 (VGAM76) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2050] VGAM76 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM76 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2051] VGAM76 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM76 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2052] VGAM76 gene encodes a VGAM76 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM76 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM76 precursor RNA is designated SEQ 



ID:62, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:62 is 
located at position 15884 relative to the genome of Vac- 
cinia Virus. 

[2053] VGAM76 precursor RNA folds onto itself, forming VGAM76 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[2054] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM76 folded precursor RNA into VGAM76 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM76 RNA is designated SEQ ID:411, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2055] VGAM 76 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 76 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 76 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2056] VGAM 76 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM76 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 



plementary binding is due to the fact that the nucleotide 
sequence of VGAM76 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM76 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 76 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[2057] The complementary binding of VGAM76 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 76 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM76 host tar- 
get RNA into VGAM76 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2058] it is appreciated that VGAM76 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM76 host target genes. The mRNA of 
each one of this plurality of VGAM76 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM76 RNA, herein designated VGAM 
RNA, and which when bound by VGAM76 RNA causes in- 
hibition of translation of respective one or more VGAM76 
host target proteins. 

[2059] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM76 gene, herein designated VGAM GENE, on one or 
more VGAM76 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 



believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2060] it is yet further appreciated that a function of VGAM76 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM76 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM76 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM76 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2061] Nucleotide sequences of the VGAM76 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 76 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM76 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM76 are further de- 
scribed hereinbelow with reference to Table 1. 

[2062] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM76 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM76 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2063] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM76 gene, herein designated VGAM is in- 
hibition of expression of VGAM76 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM76 correlate with, and may be deduced from, the 
identity of the target genes which VGAM76 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2064] Pregnancy Specific Beta-l-glycoprotein 1 (PSG1, Acces- 
sion NM_006905) is a VGAM 76 host target gene. PSG1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PSG1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PSG1 BINDING SITE, designated SEQ ID:1337, to the nu- 
cleotide sequence of VGAM76 RNA, herein designated 



VGAM RNA, also designated SEQ ID:411. 
[2065] a function of VGAM76 is therefore inhibition of Pregnancy 
Specific Beta-l-glycoprotein 1 (PSG1, Accession 
NM_006905), a gene which is a member of the preg- 
nancy-specific glycoprotein (PSG) and CEA families. Ac- 
cordingly, utilities of VGAM76 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSG1. The function of PSG1 has been estab- 
lished by previous studies. The human placenta is a multi- 
hormonal endocrine organ which produces hormones, en- 
zymes, and other molecules that support fetal survival 
and development. Chorionic gonadotropin (118850, 
118860), placental lactogen (OMIM Ref. No. 150200), and 
placental alkaline phosphatase (OMIM Ref. No. 171800) 
are 3 of the best-known placental proteins. Immuno- 
chemical studies on the protein composition of the serum 
in human pregnancy revealed several so-called preg- 
nancy-specific proteins, including pregnancy-specific 
beta-l-glycoprotein (PSBG). PSBG becomes detectable in 
serum during the first 2 to 3 weeks of pregnancy and in- 
creases as pregnancy progresses, rising to a very high 
level of 200 to 400 micrograms per milliliter. Although its 
exact physiologic role during pregnancy is unknown, the 



high quantity produced by the placenta argues for its im- 
portance. PSBG isolated from human placenta consists of 
a set of at least 3 glycoproteins with apparent molecular 
masses of 72, 64, and 54 kD, respectively. The hetero- 
geneity is confirmed by detection of 3 nonglycosylated 
polypeptides of 50, 48, and 36 kD, which can be immuno- 
precipitated by antiserum to placental PSBG obtained by in 
vitro translation of placental polyadenylated RNA. Watan- 
abe and Chou (1988) examined the structural relationship 
of these proteins by the isolation and study of cDNA 
clones The members of the CEA/PSG gene family have a 
characteristic N-terminal domain that is homologous to 
the immunoglobulin variable region. Khan et al. (1992) 
estimated the size of the PSG subfamily by identification 
of N-domain exons from isolated genomic clones and 
from total genomic DNA through PCR amplification and 
DNA sequence determination. They found that the PSG 
subfamily contains at least 11 different genes. For 7 of 
these, 2 DNA sequences differing from each other in 1 to 
4 nucleotides were detected. Most likely they represent 
different alleles. All of the PSGs except PSG1, PSG4 (OMIM 
Ref. No. 176393), and PSG 8 (OMIM Ref. No. 176397) con- 
tain the arginine-glycine-aspartic acid sequence at posi- 



tion 93-95 corresponding to the complementarity deter- 
mining region 3 of immunoglobulin. Parsimony analysis of 
24 CEA and PSG sequences using 12 members of the im- 
munoglobulin gene superfamily as out-groups to root the 
family tree showed that the N-domain of the CEA group 
genes evolved in one major branch and the PSG group 
genes in the other. Brandriff et al. (1992) estimated that 
the CEA-PSG gene family region spans 1.1 to 1.2 Mb. Us- 
ing a high-resolution restriction fragment fingerprinting 
technique, Olsen et al. (1994) assembled 256 cosmids 
spanning the PSG region on 19ql3.2 into a single 700-kb 
contig. FISH to sperm pronuclei and cosmid walking ex- 
periments indicated that this PSG contig is telomeric of 
CGM8 at the telomeric end of the CEA subgroup gene 
cluster. Detailed restriction mapping and hybridization 
with gene-specific probes indicated that the order of the 
11 PSG genes in the contig is cen— PSG3 (OMIM Ref. No. 
176392)— PSG8--PSG12 (PSG10; 176399) — PSG1 — PSG6 
(OMIM Ref. No. 176395)— PSG7 (OMIM Ref. No. 
176396)— PSG13 (PSG11; 176401)— PSG2 (OMIM Ref. No. 
176391)— PSG5 (OMIM Ref. No. 176394)— PSG4—PSG11 
(PSG9; 176398)— tel. The PSG genes are tandemly ori- 
ented in a 5-prime to 3-prime direction from telomere to 



centromere. The CEA subgroup gene CGM11 is located at 
the telomeric end of the PSG gene cluster, and 6 genes 
belonging to a third CEA family subgroup, namely CGM13 
through CGM18 (later OMIM Ref. No. 109770), are inter- 
spersed among the PSG genes. 

[2066] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2067] Brandriff, B. F.; Gordon, L. A.; Tynan, K. T.; Olsen, A. S.; 
Mohrenweiser, H. W.; Fertitta, A.; Carrano, A. V.; Trask, B. 
J. : Order and genomic distances among members of the 
carcinoembryonic antigen (CEA) gene family determined 
by fluorescence in situ hybridization. Genomics 12: 
773-779, 1992. ; and 

[2068] Teglund, S.; Olsen, A.; Khan, W. N.; Frangsmyr, L; Ham- 
marstrom, S. : The pregnancy-specific glycoprotein (PSG) 
gene cluster on human chromosome 19: fine structure of 
the 11 PSG genes a. 

[2069] Further studies establishing the function and utilities of 
PSG1 are found in John Hopkins OMIM database record ID 
176390, and in sited publications numbered 2453-2455, 
50 and 2456-2466 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 



ence.V-ral Simian Leukemia Viral Oncogene Homolog B 
(ras related; GTP binding protein) (RALB, Accession 
NM_002881) is another VGAM76 host target gene. RALB 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by RALB, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RALB BINDING SITE, designated SEQ ID:968, to the nu- 
cleotide sequence of VGAM76 RNA, herein designated 
VGAM RNA, also designated SEQ ID:411. 
[2070] Another function of VGAM76 is therefore inhibition of V- 
ral Simian Leukemia Viral Oncogene Homolog B (ras re- 
lated; GTP binding protein) (RALB, Accession NM_002881). 
Accordingly, utilities of VGAM76 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RALB. Carcinoembryonic Antigen-related 
Cell Adhesion Molecule 8 (CEACAM8, Accession 
NM_001816) is another VGAM 76 host target gene. CEA- 
CAM8 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by CEA- 
CAM8, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 



ble 2 illustrates the complementarity of the nucleotide se- 
quences of CEACAM8 BINDING SITE, designated SEQ 
ID:859, to the nucleotide sequence of VGAM76 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:411. 

[2071] Another function of VGAM76 is therefore inhibition of 

Carcinoembryonic Antigen-related Cell Adhesion Molecule 
8 (CEACAM8, Accession NM_001816). Accordingly, utili- 
ties of VGAM76 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CEACAM8. LAT1-3TM (Accession NM.031211) is another 
VGAM 76 host target gene. LAT1-3TM BINDING SITE1 and 
LAT1-3TM BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
LAT1-3TM, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of LAT1-3TM BINDING SITE1 and LAT1-3TM 
BINDING SITE2, designated SEQ ID:2183 and SEQ ID:2827 
respectively, to the nucleotide sequence of VGAM76 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:411. 

[2072] Another function of VGAM76 is therefore inhibition of 



LAT1-3TM (Accession NM_031211). Accordingly, utilities 
of VGAM76 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LAT1-3TM. MGC26651 (Accession NM.144642) is another 
VGAM76 host target gene. MGC26651 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC26651, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC26651 BINDING SITE, designated SEQ ID:2489, to the 
nucleotide sequence of VGAM76 RNA, herein designated 
VGAM RNA, also designated SEQ ID:411. 
[2073] Another function of VGAM76 is therefore inhibition of 

MGC26651 (Accession NM.144642). Accordingly, utilities 
of VGAM76 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC26651. LOC197423 (Accession XM.085436) is an- 
other VGAM76 host target gene. LOC197423 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC197423, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC197423 BINDING SITE, designated SEQ ID:3090, to 
the nucleotide sequence of VGAM76 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:411. 

[2074] Another function of VGAM76 is therefore inhibition of 

LOC197423 (Accession XM.085436). Accordingly, utilities 
of VGAM76 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC197423. LOC220565 (Accession XM.165417) is an- 
other VGAM76 host target gene. LOC220565 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC220565, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220565 BINDING SITE, designated SEQ ID:3495, to 
the nucleotide sequence of VGAM76 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:411. 

[2075] Another function of VGAM76 is therefore inhibition of 

LOC220565 (Accession XM.165417). Accordingly, utilities 
of VGAM76 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220565. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 77 (VCAM77) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2076] VGAM77 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM77 was detected is described 
hereinabove with reference to Figs. 1-8. 

[20 77 ] VGAM77 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM77 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2078] VGAM77 gene encodes a VGAM77 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM77 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM77 precursor RNA is designated SEQ 
ID:63, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:63 is 
located at position 17339 relative to the genome of Vac- 



cinia Virus. 

[20 7 9] VGAM77 precursor RNA folds onto itself, forming VGAM77 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2080] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM 7 7 folded precursor RNA into VGAM 7 7 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM77 RNA is designated SEQ ID:412, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2081] VGAM77 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 



VGAM77 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 7 7 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[2082] VGAM 7 7 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM77 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM77 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM77 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 7 7 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 



1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2083] The complementary binding of VGAM77 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM77 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM77 host tar- 
get RNA into VGAM77 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2084] | t j S appreciated that VGAM77 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM77 host target genes. The mRNA of 
each one of this plurality of VGAM77 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM77 RNA, herein designated VGAM 
RNA, and which when bound by VGAM77 RNA causes in- 
hibition of translation of respective one or more VGAM77 
host target proteins. 

[2085] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM77 gene, herein designated VGAM GENE, on one or 
more VGAM77 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2086] it is yet further appreciated that a function of VGAM77 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM77 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM77 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM77 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[2087] Nucleotide sequences of the VGAM77 precursor RNA, 
herein designated VCAM PRECURSOR RNA, and of the 
x diced x VGAM77 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM77 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM77 are further de- 
scribed hereinbelow with reference to Table 1. 

[2088] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM77 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM77 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2089] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM77 gene, herein designated VGAM is in- 
hibition of expression of VGAM77 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM77 correlate with, and may be deduced from, the 
identity of the target genes which VGAM77 binds and in- 
hibits, and the function of these target genes, as elabo- 



rated hereinbelow. 
[2090] FLJ13215 (Accession NM.025004) is a VGAM77 host tar- 
get gene. FLJ13215 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ13215, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ13215 BINDING SITE, designated 
SEQ ID:2126, to the nucleotide sequence of VGAM77 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:412. 

[209 1 ] A function of VGAM77 is therefore inhibition of FLJ13215 
(Accession NM.025004). Accordingly, utilities of VGAM77 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FLJ13215. Protein 
Tyrosine Phosphatase Type IVA, Member 1 (PTP4A1, Ac- 
cession NM.003463) is another VGAM77 host target gene. 
PTP4A1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
PTP4A1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PTP4A1 BINDING SITE, designated SEQ 



ID: 1027, to the nucleotide sequence of VGAM77 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:412. 

[2092] Another function of VGAM77 is therefore inhibition of 
Protein Tyrosine Phosphatase Type IVA, Member 1 
(PTP4A1, Accession NM_003463). Accordingly, utilities of 
VGAM77 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTP4A1. 
Stromal Cell Derived Factor Receptor 1 (SDFR1, Accession 
NM_012428) is another VGAM 7 7 host target gene. SDFR1 
BINDING SITE1 and SDFR1 BINDING SITE2 are HOST TAR- 
GET binding sites found in untranslated regions of mRNA 
encoded by SDFR1, corresponding to HOST TARGET bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of SDFR1 BINDING SITE1 and SDFR1 
BINDING SITE2, designated SEQ ID:1430 and SEQ ID:1718 
respectively, to the nucleotide sequence of VGAM77 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:412. 

[2093] Another function of VGAM77 is therefore inhibition of 

Stromal Cell Derived Factor Receptor 1 (SDFR1, Accession 
NM.012428). Accordingly, utilities of VGAM77 include di- 



agnosis, prevention and treatment of diseases and clinical 
conditions associated with SDFR1. Fig. 1 further provides 
a conceptual description of a novel bioinformatically de- 
tected viral gene of the present invention, referred to here 
as Viral Genomic Address Messenger 78 (VGAM78) viral 
gene, which modulates expression of respective host tar- 
get genes thereof, the function and utility of which host 
target genes is known in the art. 

[2094] VGAM78 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM78 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2095] VGAM78 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM78 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2096] VGAM 78 gene encodes a VGAM 78 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM78 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM78 precursor RNA is designated SEQ 
ID:64, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:64 is 
located at position 17430 relative to the genome of Vac- 
cinia Virus. 

[20s 7 ] VGAM78 precursor RNA folds onto itself, forming VGAM78 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2098] An enzyme complex designated DICER COMPLEX, N dices x 
the VGAM 78 folded precursor RNA into VGAM 78 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 
quence of VGAM78 RNA is designated SEQ ID:413, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[2099] VGAM78 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 78 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 78 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated S^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

t 21 00] VGAM 78 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM78 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM78 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM78 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 



a VGAM78 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2101] The complementary binding of VGAM78 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 78 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM78 host tar- 
get RNA into VGAM78 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 2102 ] It is appreciated that VGAM78 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM78 host target genes. The mRNA of 
each one of this plurality of VGAM78 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM78 RNA, herein designated VGAM 
RNA, and which when bound by VGAM78 RNA causes in- 
hibition of translation of respective one or more VGAM78 



host target proteins. 

[21 03] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM78 gene, herein designated VGAM GENE, on one or 
more VGAM78 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 2104 ] It is yet further appreciated that a function of VGAM78 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM78 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM78 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM78 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2105] Nucleotide sequences of the VCAM78 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 78 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM78 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM78 are further de- 
scribed hereinbelow with reference to Table 1. 

[2106] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM78 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM78 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2107] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM78 gene, herein designated VGAM is in- 
hibition of expression of VGAM78 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM78 correlate with, and may be deduced from, the 



identity of the target genes which VGAM78 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2108] DJ667H12.2 (Accession NM.019605) is a VG AM 78 host 
target gene. DJ667H12.2 BINDING SITE is HOST TARGET 
binding site found in the 3' untranslated region of mRNA 
encoded by DJ667H12.2, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of DJ667H12.2 BINDING SITE, 
designated SEQ ID: 1884, to the nucleotide sequence of 
VGAM78 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:413. 

[ 21 °9] A function of VGAM78 is therefore inhibition of 

DJ667H12.2 (Accession NM.019605). Accordingly, utilities 
of VGAM78 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
DJ667H12.2. KIAA1799 (Accession XM.059109) is another 
VGAM 78 host target gene. KIAA1799 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1799, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1799 BINDING SITE, designated SEQ ID:3003, to the 
nucleotide sequence of VGAM78 RNA, herein designated 
VGAM RNA, also designated SEQ ID:413. 

[2110] Another function of VGAM78 is therefore inhibition of 
KIAA1799 (Accession XM_059109). Accordingly, utilities 
of VGAM78 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1799. Protein Phosphatase 1, Regulatory (inhibitor) 
Subunit 3B (PPP1R3B, Accession NM.024607) is another 
VGAM 78 host target gene. PPP1R3B BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PPP1R3B, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PPP1R3B BINDING 
SITE, designated SEQ ID:2071, to the nucleotide sequence 
of VGAM78 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:413. 

t 21 1 1 ] Another function of VGAM78 is therefore inhibition of 
Protein Phosphatase 1, Regulatory (inhibitor) Subunit 3B 
(PPP1R3B, Accession NM_024607). Accordingly, utilities of 
VGAM78 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with PPP1R3B. 
LOC144840 (Accession XM.084982) is another VGAM78 
host target gene. LOC144840 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC144840, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC144840 BINDING 
SITE, designated SEQ ID:3071, to the nucleotide sequence 
of VGAM78 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:413. 
12 ] Another function of VGAM78 is therefore inhibition of 
LOC144840 (Accession XM_084982). Accordingly, utilities 
of VGAM78 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144840. LOC158674 (Accession XM_088638) is an- 
other VGAM 78 host target gene. LOC158674 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158674, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158674 BINDING SITE, designated SEQ ID:3222, to 



the nucleotide sequence of VGAM78 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:413. 

[2113] Another function of VGAM78 is therefore inhibition of 

LOC158674 (Accession XM_088638). Accordingly, utilities 
of VGAM78 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158674. LOC245757 (Accession XM.165443) is an- 
other VGAM 78 host target gene. LOC245757 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC245757, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC245757 BINDING SITE, designated SEQ ID:3496, to 
the nucleotide sequence of VGAM78 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:413. 

[2114] Another function of VGAM78 is therefore inhibition of 

LOC245757 (Accession XM.165443). Accordingly, utilities 
of VGAM78 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC245757. LOC81034 (Accession NM.030780) is an- 
other VGAM 78 host target gene. LOC81034 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by LOC81034, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC81034 BINDING SITE, designated SEQ ID:2164, to the 
nucleotide sequence of VGAM78 RNA, herein designated 
VGAM RNA, also designated SEQ ID:413. 

[2115] Another function of VGAM78 is therefore inhibition of 

LOC81034 (Accession NM_030780). Accordingly, utilities 
of VGAM78 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC81034. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 79 (VGAM79) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2116] VGAM79 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM79 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2117] VGAM 79 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. VGAM79 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 
[2118] VGAM79 gene encodes a VGAM79 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM79 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM79 precursor RNA is designated SEQ 
ID:65, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:65 is 
located at position 17229 relative to the genome of Vac- 
cinia Virus. 

[2119] VGAM 79 precursor RNA folds onto itself, forming VGAM 79 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2120] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM79 folded precursor RNA into VGAM79 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 
quence of VGAM79 RNA is designated SEQ ID:414, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2121] VGAM 79 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 79 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 79 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

t 2122 ] VGAM 79 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM79 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 



sequence of VGAM79 RNA is an accurate or a partial in- 
versed -reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM79 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 79 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[2123] The complementary binding of VGAM79 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 79 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM79 host tar- 
get RNA into VGAM79 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

t 2124 ] It is appreciated that VGAM79 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM79 host target genes. The mRNA of 
each one of this plurality of VGAM79 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM79 RNA, herein designated VGAM 
RNA, and which when bound by VGAM79 RNA causes in- 
hibition of translation of respective one or more VGAM79 
host target proteins. 

[2125] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM79 gene, herein designated VGAM GENE, on one or 
more VGAM79 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 



of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
t 2126 ] It is yet further appreciated that a function of VGAM79 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM79 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM79 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM79 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2127] Nucleotide sequences of the VGAM79 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 79 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM79 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM79 are further de- 
scribed hereinbelow with reference to Table 1. 

[2128] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM79 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM79 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

t 2129 ] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM79 gene, herein designated VGAM is in- 
hibition of expression of VGAM79 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM79 correlate with, and may be deduced from, the 
identity of the target genes which VGAM79 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

£130] Dystrobrevin, Beta (DTNB, Accession NM.033147) is a 
VGAM 79 host target gene. DTNB BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by DTNB, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DTNB BINDING SITE, 
designated SEQ ID:2316, to the nucleotide sequence of 
VGAM 79 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:414. 



[2131] a function of VGAM79 is therefore inhibition of Dystro- 
brevin, Beta (DTNB, Accession NM_033147), a gene which 
is a part of a dystrophin-associated protein complex . Ac- 
cordingly, utilities of VGAM79 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DTNB. The function of DTNB has been es- 
tablished by previous studies. Dystrophin, a component of 
muscle that is defective in Duchenne muscular dystrophy 
(DMD; 310200), binds to a complex of proteins and gly- 
coproteins, the dystrophin-associated protein complex 
(DPC), which effectively forms a transmembrane link be- 
tween the extracellular matrix, and the cytoskeleton of the 
muscle fiber. The DPC can be divided into 3 subcom- 
plexes: the dystroglycan complex, the sarcoglycan com- 
plex, and the cytoplasmic complex. The dystroglycan 
complex consists of 2 proteins, alpha- and beta- 
dystroglycan (DAG1, 128239; DAG 2, 600119), that bind 
to laminin and dystrophin, respectively. The sarcoglycan 
complex is composed of 4 transmembrane glycoproteins: 
alpha-, beta-, gamma-, and delta-sarcoglycan, and a 
25-kD protein 2 5 DAP. Mutations in all 4 sarcoglycan 
genes have been found in patients with different forms of 
limb-girdle muscular dystrophy. The cytoplasmic compo- 



nent of the DPC is composed of the syntrophin family of 
related proteins and the dystrophin-related protein, dys- 
trobrevin. Peters et al. (1997) described beta-dys- 
trobrevin. They cloned cDNAs from human liver libraries 
that encode a 627-amino acid polypeptide with a pre- 
dicted molecular weight of 71 kD. The protein copurified 
with the dystrobrevin short form, Dp71. The mammalian 
dystrobrevin genes encode several protein isoforms that 
are expressed in different tissues, including brain and 
muscle. Blake et al. (1998) designated the isoform ex- 
pressed in muscle as alpha-dystrobrevin and used the 
designation beta-dystrobrevin for the dystrophin-related 
protein they found to be abundantly expressed in brain 
and other tissues but not in muscle. Beta-dystrobrevin is 
encoded by a 2.5-kb alternatively spliced transcript that is 
found throughout the brain. In common with dystrophin, 
beta-dystrobrevin is found in neurons of the cortex and 
hippocampal formation, but it is not found in the brain 
microvasculature. In the brain, beta-dystrobrevin copre- 
cipitates with the dystrophin isoforms Dp71 and Dpl40. 
The findings of Blake et al. (1998) indicated that the com- 
position of the dystrophin-associated protein complex in 
the brain differs from that in muscle. Because beta- 



dystrobrevin and dystrophin are expressed in similar pop- 
ulations of neurons in the hippocampus and cortex, it is 
possible that beta-dystrobrevin interacts directly with 
dystrophin. If this is the case, then beta-dystrobrevin lev- 
els may be reduced in DMD patients similar to the reduc- 
tion in sarcolemmal staining seen with other components 
of the DPC in dystrophic muscle. The findings may be rel- 
evant to the cognitive dysfunction affecting many patients 
with Duchenne muscular dystrophy. 

[2132] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2133] Blake, D. J.; Nawrotzki, R.; Loh, N. Y.; Gorecki, D. C; 

Davies, K. E. : Beta-dystrobrevin, a member of the dys- 
trophin-related protein family. Proc. Nat. Acad. Sci. 95: 
241-246, 1998. ; and 

[2134] PeterSj M . F.; O'Brien, K. F.; Sadoulet-Puccio, H. M.; 
Kunkel, L. M.; Adams, M. E.; Froehner, S. C. : Beta- 
dystrobrevin, a new member of the dystrophin family: 
identification, cloning. 

[2135] Further studies establishing the function and utilities of 

DTNB are found in John Hopkins OMIM database record ID 
602415, and in sited publications numbered 650-232 



listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Nuclear Antigen 
SplOO (SP100, Accession NM_003113) is another VGAM79 
host target gene. SP100 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by SP100, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SP100 BINDING SITE, des- 
ignated SEQ ID:993, to the nucleotide sequence of 
VGAM79 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:414. 
[2136] Another function of VGAM79 is therefore inhibition of Nu- 
clear Antigen SplOO (SP100, Accession NM.003113), a 
gene which may be involved in transduction of interferon 
action. Accordingly, utilities of VGAM79 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with SP100. The function of SP100 has 
been established by previous studies. Seeler et al. (1998) 
showed that SP100 complexes with members of the HP1 
family of nonhistone chromosomal proteins (e.g., CBX5, 
604478). A variant of SP100, termed SP100B by the au- 
thors, contains additional 3-prime sequence encoding a 



688-amino acid protein. A splice variant of SP100B, 
termed SP100-HMG, is joined to an 81-amino acid HMG1 
(OMIM Ref. No. 163905)-like peptide by a 14-amino acid 
bridge. The HMGl-like domain is 87% identical and 93% 
similar to HMG1. SP100-HMG has the potential to be a 
DNA-binding protein. All 3 variants, SP100, SP100B, and 
SP100-HMG, colocalize with HP1 in NBs, suggesting that 
the N-terminal portion of SP100 is responsible for the in- 
teraction. HP1 expression is enhanced when SP100 syn- 
thesis is induced by interferon. By Northern blot analysis, 
Dent et al. (1996) found that SP100B, which they called 
LYSP100, is expressed only in lymphoid tissues (spleen, 
tonsil, and thymus), mature B-cell lines, and some T-cell 
lines, but not in brain, liver, muscle, or nonlymphoid cell 
lines. They noted that SP100 expression is widespread. By 
confocal immunofluorescence microscopy, they deter- 
mined that a minority of the nuclear dots for SP100B 
overlapped with SP100 and PML, whereas most localized 
to another class of subnuclear structures, which they 
termed LANDs (LYSPlOO-associated nuclear domains), 
which are morphologically and spatially distinct from PML 
NBs. 

[2137] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2138] Seeler, J. S.; Marchio, A.; Sitterlin, D.; Transy, C; Dejean, 
A. : Interaction of SP100 with HP1 proteins: a link between 
the promyelocytic leukemia-associated nuclear bodies 
and the chromatin compartment. Proc. Nat. Acad. Sci. 95: 
7316-7321, 1998. ; and 

[2139] Dentj A . L; Yewdell, J.; Puvion-Dutilleul, F.; Koken, M. H.; 
de The, H.; Staudt, L. M. : LYSP100 associated nuclear do- 
mains ( LANDs): description of a new class of subnuclear 
structures a. 

[2140] Further studies establishing the function and utilities of 
SP100 are found in John Hopkins OMIM database record 
ID 604585, and in sited publications numbered 1117-111 
and 1039 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. KIAA1229 (Accession XM.030665) is another 
VGAM79 host target gene. KIAA1229 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1229, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 



KIAA1229 BINDING SITE, designated SEQ ID:2620, to the 
nucleotide sequence of VGAM79 RNA, herein designated 
VGAM RNA, also designated SEQ ID:414. 

[2141] Another function of VGAM79 is therefore inhibition of 
KIAA1229 (Accession XM_030665). Accordingly, utilities 
of VGAM79 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1229. LOC144776 (Accession XM.084964) is another 
VGAM 79 host target gene. LOC144776 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC144776, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC144776 BINDING SITE, designated SEQ ID:3070, to the 
nucleotide sequence of VGAM79 RNA, herein designated 
VGAM RNA, also designated SEQ ID:414. 

[2142] Another function of VGAM79 is therefore inhibition of 

LOC144776 (Accession XM.084964). Accordingly, utilities 
of VGAM79 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144776. LOC199775 (Accession XM.114016) is an- 
other VGAM 79 host target gene. LOC199775 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC199775, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199775 BINDING SITE, designated SEQ ID:3432, to 
the nucleotide sequence of VGAM79 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:414. 

[2143] Another function of VGAM79 is therefore inhibition of 

LOC199775 (Accession XM_114016). Accordingly, utilities 
of VGAM79 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC199775. LOC222236 (Accession XM.168636) is an- 
other VGAM 79 host target gene. LOC222236 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222236, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222236 BINDING SITE, designated SEQ ID:3651, to 
the nucleotide sequence of VGAM79 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:414. 

[2144] Another function of VGAM79 is therefore inhibition of 



LOC222236 (Accession XM.168636). Accordingly, utilities 
of VGAM79 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222236. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 80 (VGAM80) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2145] VGAM80 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM80 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 214 6] VGAM80 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM80 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2147] VGAM 80 gene encodes a VGAM80 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM80 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM80 precursor RNA is designated SEQ 
ID:66, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:66 is 
located at position 18904 relative to the genome of Vac- 
cinia Virus. 

[2148] VGAM80 precursor RNA folds onto itself, forming VGAM80 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional "hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2149] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM80 folded precursor RNA into VGAM80 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 70%) nucleotide se- 
quence of VGAM80 RNA is designated SEQ ID:415, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[2150] VGAM80 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 80 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM80 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[ 21 51] VGAM 80 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM80 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM80 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM80 RNA, 



herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM80 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2152] The complementary binding of VGAM80 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 80 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM80 host tar- 
get RNA into VGAM80 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 2153 ] It is appreciated that VGAM80 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM80 host target genes. The mRNA of 
each one of this plurality of VGAM80 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM80 RNA, herein designated VGAM 



RNA, and which when bound by VGAM80 RNA causes in- 
hibition of translation of respective one or more VGAM80 
host target proteins. 

t 2154 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM80 gene, herein designated VGAM GENE, on one or 
more VGAM80 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 2155 ] It is yet further appreciated that a function of VGAM80 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM80 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM80 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM80 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2156] Nucleotide sequences of the VGAM80 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM80 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM80 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM80 are further de- 
scribed hereinbelow with reference to Table 1. 

[2157] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM80 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM80 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2158] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM80 gene, herein designated VGAM is in- 
hibition of expression of VGAM80 target genes. It is ap- 



preciated that specific functions, and accordingly utilities, 
of VGAM80 correlate with, and may be deduced from, the 
identity of the target genes which VGAM80 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2159] Cholinergic Receptor, Nicotinic, Alpha Polypeptide 1 

(muscle) (CHRNA1, Accession NM.000079) is a VGAM80 
host target gene. CHRNA1 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by CHRNA1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CHRNA1 BINDING SITE, 
designated SEQ ID:701, to the nucleotide sequence of 
VGAM80 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:415. 

[2160] a function of VGAM80 is therefore inhibition of Choliner- 
gic Receptor, Nicotinic, Alpha Polypeptide 1 (muscle) 
(CHRNA1, Accession NM_000079). Accordingly, utilities of 
VGAM80 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CHRNA1. 
Tumor Necrosis Factor (ligand) Superfamily, Member 9 
(TNFSF9, Accession NM_003811) is another VGAM80 host 



target gene. TNFSF9 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 X untranslated region of mRNA en- 
coded by TNFSF9, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of TNFSF9 BINDING SITE, designated 
SEQ ID: 1062, to the nucleotide sequence of VGAM80 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:415. 

[2161] Another function of VGAM80 is therefore inhibition of Tu- 
mor Necrosis Factor (ligand) Superfamily, Member 9 
(TNFSF9, Accession NM.003811). Accordingly, utilities of 
VGAM80 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TNFSF9. 
V-akt Murine Thymoma Viral Oncogene Homolog 3 
(protein kinase B, gamma) (AKT3, Accession NM_005465) 
is another VGAM 80 host target gene. AKT3 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by AKT3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of AKT3 BIND- 
ING SITE, designated SEQ ID:1214, to the nucleotide se- 



quence of VGAM80 RNA, herein designated VGAM RNA, 
also designated SEQ ID:415. 

[2162] Another function of VGAM80 is therefore inhibition of V- 
akt Murine Thymoma Viral Oncogene Homolog 3 (protein 
kinase B, gamma) (AKT3 , Accession NM_005465). Accord- 
ingly, utilities of VGAM80 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with AKT3. FLJ10103 (Accession NM.017996) is an- 
other VGAM80 host target gene. FLJ10103 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ10103, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ10103 
BINDING SITE, designated SEQ ID:1773, to the nucleotide 
sequence of VGAM80 RNA, herein designated VGAM RNA, 
also designated SEQ ID:415. 

[2163] Another function of VGAM80 is therefore inhibition of 

FLJ10103 (Accession NM.017996). Accordingly, utilities of 
VGAM80 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10103. 
FLJ22582 (Accession NM.025045) is another VGAM80 
host target gene. FLJ22582 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ22582, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22582 BINDING SITE, 
designated SEQ ID:2 132, to the nucleotide sequence of 
VGAM80 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:415. 

[2164] Another function of VGAM80 is therefore inhibition of 

FLJ22582 (Accession NM.025045). Accordingly, utilities of 
VGAM80 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22582. 
KIAA1371 (Accession XM.114371) is another VGAM80 
host target gene. KIAA1371 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1371, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1371 BINDING SITE, 
designated SEQ ID:3454, to the nucleotide sequence of 
VGAM 80 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:415. 

[2165] Another function of VGAM80 is therefore inhibition of 



KIAA1371 (Accession XM_114371). Accordingly, utilities 
of VGAM80 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1371. Microtubule-actin Crosslinking Factor 1 
(MACF1, Accession NM.033024) is another VGAM80 host 
target gene. MACF1 BINDING SITE1 and MACF1 BINDING 
SITE2 are HOST TARGET binding sites found in untrans- 
lated regions of mRNA encoded by MACF1, corresponding 
to HOST TARGET binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MACF1 
BINDING SITE1 and MACF1 BINDING SITE2, designated SEQ 
ID:2308 and SEQ ID: 1403 respectively, to the nucleotide 
sequence of VGAM80 RNA, herein designated VGAM RNA, 
also designated SEQ ID:415. 
[2166] Another function of VGAM80 is therefore inhibition of Mi- 
crotubule-actin Crosslinking Factor 1 (MACF1, Accession 
NM.033024). Accordingly, utilities of VGAM80 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MACF1. Nuclear Receptor Sub- 
family 2, Group C, Member 1 (NR2C1, Accession 
NM.003297) is another VGAM 80 host target gene. NR2C1 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by NR2C1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of NR2C1 BINDING SITE, designated SEQ ID: 1006, to the 
nucleotide sequence of VGAM80 RNA, herein designated 
VGAM RNA, also designated SEQ ID:415. 

[2167] Another function of VGAM80 is therefore inhibition of Nu- 
clear Receptor Subfamily 2, Group C, Member 1 (NR2C1, 
Accession NM.003297). Accordingly, utilities of VGAM80 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NR2C1. P450RAI-2 
(Accession NM.019885) is another VGAM80 host target 
gene. P450RAI-2 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by P450RAI-2, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of P450RAI-2 BINDING SITE, desig- 
nated SEQ ID: 1887, to the nucleotide sequence of 
VGAM 80 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:415. 

[2168] Another function of VGAM80 is therefore inhibition of 



P450RAI-2 (Accession NM_019885). Accordingly, utilities 
of VGAM80 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
P450RAI-2. LOC152715 (Accession XM_087511) is an- 
other VGAM80 host target gene. LOC152715 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC152715, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152715 BINDING SITE, designated SEQ ID:3174, to 
the nucleotide sequence of VGAM80 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:415. 
[2169] Another function of VGAM80 is therefore inhibition of 

LOC152715 (Accession XM_087511). Accordingly, utilities 
of VGAM80 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152715. LOC222166 (Accession XM.168425) is an- 
other VGAM80 host target gene. LOC222166 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222166, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC222166 BINDING SITE, designated SEQ ID:3634, to 
the nucleotide sequence of VGAM80 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:415. 

[2170] Another function of VGAM80 is therefore inhibition of 

LOC222166 (Accession XM.168425). Accordingly, utilities 
of VGAM80 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222166. LOC257042 (Accession XM.173039) is an- 
other VGAM80 host target gene. LOC257042 BINDING 
SITE is HOST TARGET binding site found in the 3 V un- 
translated region of mRNA encoded by LOC257042, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257042 BINDING SITE, designated SEQ ID:3719, to 
the nucleotide sequence of VGAM80 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:415. 

t 2171 ] Another function of VGAM80 is therefore inhibition of 

LOC257042 (Accession XM_173039). Accordingly, utilities 
of VGAM80 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257042. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 81 (VGAM81) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2172] VGAM81 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM81 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 217 3] VGAM81 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM81 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2174] VGAM 81 gene encodes a VGAM 81 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM81 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM81 precursor RNA is designated SEQ 
ID:67, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:67 is 
located at position 27652 relative to the genome of Vac- 



cinia Virus. 

t 217 5] VGAM81 precursor RNA folds onto itself, forming VGAM81 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2176] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM 81 folded precursor RNA into VGAM 81 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM81 RNA is designated SEQ ID:416, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2177] VGAM 81 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 



VGAM81 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 81 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 
[2178] VGAM 81 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM81 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM81 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM81 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 81 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 



1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2179] The complementary binding of VGAM81 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM81 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM81 host tar- 
get RNA into VGAM81 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2180] it is appreciated that VGAM81 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM81 host target genes. The mRNA of 
each one of this plurality ofVGAM81 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM81 RNA, herein designated VGAM 
RNA, and which when bound by VGAM81 RNA causes in- 
hibition of translation of respective one or more VGAM81 
host target proteins. 

[2181] It is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM81 gene, herein designated VGAM GENE, on one or 
more VGAM81 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
t 2182 ] It is yet further appreciated that a function of VGAM81 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM81 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM81 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM81 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[2183] Nucleotide sequences of the VGAM81 precursor RNA, 
herein designated VCAM PRECURSOR RNA, and of the 
x diced x VGAM81 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM81 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM81 are further de- 
scribed hereinbelow with reference to Table 1. 

[2184] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM81 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM81 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2185] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM81 gene, herein designated VGAM is in- 
hibition of expression of VGAM81 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM81 correlate with, and may be deduced from, the 
identity of the target genes which VGAM81 binds and in- 
hibits, and the function of these target genes, as elabo- 



rated hereinbelow. 
[2186] Coronin, Actin Binding Protein, 2B (COR02B, Accession 
XM.035403) is a VGAM81 host target gene. COR02B 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by COR02B, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of COR02B BINDING SITE, designated SEQ 
ID:2694, to the nucleotide sequence of VGAM81 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:416. 

[2187] a function of VGAM81 is therefore inhibition of Coronin, 
Actin Binding Protein, 2B (COR02B, Accession 
XM_035403), a gene which may play a role in the reorga- 
nization of neuronal actin structure. Accordingly, utilities 
of VGAM81 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
COR02B. The function of COR02B has been established by 
previous studies. The Dictyostelium actin-binding protein 
coronin accumulates at the leading edges of motile cells 
and in crown-shaped extensions on the dorsal cell sur- 
face. Coronin is involved in cell motility, cytokinesis, and 



phagocytosis, all of which depend on cytoskeletal rear- 
rangement; see COROIA (OMIM Ref. No. 605000). By 
screening a frontal cortex cDNA library with a brain- 
enriched clone showing similarity to Dictyostelium coro- 
nin, Nakamura et al. (1999) isolated a full-length cDNA 
encoding COR02B, which they called CLIPINC. The pre- 
dicted 475-amino acid COR02B protein has an N-terminal 
domain containing 5 WD repeats and a succeeding domain 
with a tendency to form alpha helices. Northern blot anal- 
ysis detected abundant expression of an approximately 
4.0-kb COR02B transcript in brain, with moderate ex- 
pression in heart and ovary, and little or no expression in 
other tissues tested. In contrast, COROIA is primarily ex- 
pressed in immune system tissues, and COR02A (OMIM 
Ref. No. 602159) is predominantly expressed in colon, 
prostate, and testis. Immunohistochemical analysis re- 
vealed Coro2a expression in mouse cerebral cortex, hip- 
pocampus, thalamus, olfactory bulb, and cerebellum, as 
well as in the inner nuclear layer of embryonic retina and 
embryonic olfactory bulb. Cosedimentation analysis 
demonstrated that COR02B associates with F-actin. Im- 
munofluorescence analysis indicated that COR02B accu- 
mulates at neurite tips, at focal adhesions in association 



with VCL (OMIM Ref. No. 193065), and along stress fibers. 

[2188] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2189] Nagase, T.; Ishikawa, K.; Suyama, M.; Kikuno, R.; Hiro- 

sawa, M.; Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; 
Ohara, O. : Prediction of the coding sequences of uniden- 
tified human genes. XIII. The complete sequences of 100 
new cDNA clones from brain which code for large proteins 
in vitro. DNA Res. 6: 63-70, 1999. ; and 

[2190] Nakamura, T.; Takeuchi, K.; Muraoka, S.; Takezoe, H.; 

Takahashi, N.; Mori, N. : A neurally enriched coronin-like 
protein, ClipnC, is a novel candidate for an actin cy- 
toskeleton-cortical. 

[2191] Further studies establishing the function and utilities of 

COR02B are found in John Hopkins OMIM database record 
ID 605002, and in sited publications numbered 1941 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Ephrin-B2 (EFNB2, 
Accession NM_004093) is another VCAM81 host target 
gene. EFNB2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
EFNB2, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EFNB2 BINDING SITE, designated SEQ 
ID: 1084, to the nucleotide sequence of VGAM81 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:416. 

[2192] Another function of VGAM81 is therefore inhibition of 
Ephrin-B2 (EFNB2, Accession NM_004093). Accordingly, 
utilities of VGAM81 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EFNB2. Glucagon Receptor (GCGR, Accession 
NM.000160) is another VGAM 81 host target gene. GCGR 
BINDING SITE is HOST TARGET binding site found in the 
5^ untranslated region of mRNA encoded by GCGR, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GCGR BINDING SITE, designated SEQ ID:714, to the nu- 
cleotide sequence of VGAM81 RNA, herein designated 
VGAM RNA, also designated SEQ ID:416. 

[2193] Another function of VGAM81 is therefore inhibition of 

Glucagon Receptor (GCGR, Accession NM_000160), a gene 
which controls the rate of hepatic glucose production and 



insulin secretion. Accordingly, utilities of VGAM81 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCGR. The function of 
GCGR has been established by previous studies. Hager et 
al. (1995) reported the association of a single heterozy- 
gous gly-to-ser missense mutation in the glucagon re- 
ceptor gene with late-onset noninsulin-dependent dia- 
betes mellitus (OMIM Ref. No. 125853). In a pooled set of 
French and Sardinian patients, the gly40-to-ser mutation 
showed association with NIDDM (chi square = 14.4, P = 
0.0001). In 18 sibships from 9 French pedigrees, some 
evidence for linkage to diabetes was found. Receptor 
binding studies using cultured cells expressing the 
gly40-to-ser mutation demonstrated that this mutation 
results in a receptor that binds glucagon with a 3-fold 
lower affinity compared to the wildtype receptor. The 
physiologic effects of glucagon (GCG; 138030) are medi- 
ated through the glucagon receptor, a 480-amino acid 
protein that is a member of the superfamily of receptors 
characterized by a 7 transmembrane domain structure 
and by their coupling via GTP-binding proteins 
(G-proteins) to adenyl cyclase. Menzel et al. (1994) cloned 
human glucagon receptor cDNA and demonstrated 85% 



nucleotide and 91% amino acid identity with the rat se- 
quence. By fluorescence in situ hybridization, they local- 
ized the GCGR gene to 17q25. An Alu variable poly(A) 
DNA polymorphism was identified in the gene. Use of the 
polymorphism in a study of CEPH families showed linkage 
between the polymorphism and markers localized to distal 
17q. The receptor for glucagon-like peptide-1 (GLP1R; 
138032), which is derived from the same preproglucagon 
molecule, has structural similarities but does not bind 
peptides of related structure and similar function, such as 
glucagon. Lok et al. (1994) isolated a cDNA encoding a 
complete functional human glucagon receptor from a liver 
cDNA library by a combination of polymerase chain reac- 
tion and colony hybridization. The cDNA encoded a pro- 
tein that had 80% identity to rat glucagon receptor, bound 
(125-l)-labeled glucagon, and transduced a signal leading 
to increases in the concentration of intracellular cyclic 
AMP. Southern blot analysis of human DNA suggested the 
presence of a single GCGR locus. By in situ hybridization, 
Lok et al. (1994) mapped the GCGR locus to 17q25. Anal- 
ysis of the genomic sequence showed that the coding re- 
gion spans over 5.5 kb and is interrupted by 12 introns. 
[2194] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2195 ] Hager, J.; Hansen, L; Vaisse, C; Vionnet, N.; Philippi, A.; 
Poller, W.; Velho, C; Carcassi, C; Contu, L; Julier, C; 
Cambien, F.; Passa, P.; Lathrop, M.; Kindsvogel, W.; Deme- 
nais, F.; Nishimura, E.; Froguel, P. : A missense mutation 
in the glucagon receptor gene is associated with non- 
insulin-dependent diabetes mellitus. Nature Genet. 9: 
299-304, 1995. ; and 

[2196] Lok, S.; Kuijper, J. L; Jelinek, L J.; Kramer, J. M.; Whitmore, 
T. E.; Sprecher, C. A.; Mathewes, S.; Grant, F. J.; Biggs, S. 
H.; Rosenberg, G. B.; Sheppard, P. 0.; O'Hara, P. J.; Fos. 

[2197] Further studies establishing the function and utilities of 

GCGR are found in John Hopkins OMIM database record ID 
138033, and in sited publications numbered 776-779 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Heme Oxygenase 
(decycling) 1 (HMOX1, Accession NM_002133) is another 
VGAM81 host target gene. HMOX1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by HMOX1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of HMOX1 BINDING 
SITE, designated SEQ ID:901, to the nucleotide sequence 
of VGAM81 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:416. 
[2198] Another function of VGAM81 is therefore inhibition of 
Heme Oxygenase (decycling) 1 (HMOX1, Accession 
NM_002133). Accordingly, utilities of VGAM81 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with HMOX1. Heparan Sulfate 
(glucosamine) 3-O-sulfotransferase 2 (HS3ST2, Accession 
NM.006043) is another VGAM 81 host target gene. 
HS3ST2 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
HS3ST2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HS3ST2 BINDING SITE, designated SEQ 
ID: 1267, to the nucleotide sequence of VGAM81 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:416. 

[2199] Another function of VGAM81 is therefore inhibition of 
Heparan Sulfate (glucosamine) 3-O-sulfotransferase 2 
(HS3ST2, Accession NM_006043), a gene which plays a 



role in the generation of heparan sulfate proteoglycan. 
Accordingly, utilities of VGAM81 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HS3ST2. The function of HS3ST2 has been 
established by previous studies. By searching an EST 
database for sequences related to the sulfotransferase 
domain of 30ST1, Shworak et al. (1999) identified partial 
cDNAs from the 30ST2, 30ST3A1 (OMIM Ref. No. 
604057), and 30ST4 (OMIM Ref. No. 604059) genes. They 
used the partial cDNAs as probes and recovered additional 
clones corresponding to these genes and to 30ST3B1 
(OMIM Ref. No. 604058). The 30ST2 gene encodes a pre- 
dicted 367-amino acid protein that, like 30ST3A1 and 
30ST3B1, is a predicted type II integral membrane pro- 
tein. These 3 enzymes contain a positively charged N- 
terminal domain, a transmembrane domain, a region 
termed the SPLAG domain because it is rich in serine, pro- 
line, leucine, alanine, and glycine, and a C-terminal puta- 
tive sulfotransferase domain. Although they share a simi- 
lar regional structure, the only significant sequence ho- 
mology between these 30ST proteins occurs in the sulfo- 
transferase domains. Northern blot analysis revealed that 
the 30ST2 and 30ST4 genes were expressed predomi- 



nantly in brain, while the 30ST3 gene exhibited more 
widespread expression. In a companion paper, Liu et al. 
(1999) demonstrated that the 30ST1, 30ST2, and 30ST3 
isoforms each generate unique 3-O-sulfated structures. 
Shworak et al. (1999) stated that the isoforms with differ- 
ent sulfotransferase domains differentially place the rare 
3-O-sulfate group in distinct sequence contexts, presum- 
ably to regulate discrete biologic activities. This capacity 
of the sulfotransferase domain to generate distinct se- 
quences may in turn be modulated by the unique N- 
terminal domains of the proteins. By inclusion within 
mapped clones, Shworak et al. (1999) mapped the 30ST2 
gene to 16pl2, near the 30ST4 gene at 16pll.2. Using 
interspecific backcross analysis, they mapped the mouse 
30st2 and 30st4 genes to the distal region of chromo- 
some 7, in a region sharing homology of synteny with hu- 
man chromosome 16p. 

[2200] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2201] Liu, J.; Shworak, N. W.; Sinay, P.; Schwartz, J. J.; Zhang, L; 
Fritze, L. M.; Rosenberg, R. D. : Expression of heparan 
sulfate D-glucosaminyl 3-O-sulfotransferase isoforms re- 



veals novel substrate specificities. J. Biol. Chem. 274: 
5185-5192, 1999. ; and 

[2202] shworak, N. W.; Liu, J.; Petros, L. M.; Zhang, L; Kobayashi, 
M.; Copeland, N. C; Jenkins, N. A.; Rosenberg, R. D. : 
Multiple isoforms of heparan sulfate D-glucosaminyl 
3-O-sulfotransf. 

[2203] Further studies establishing the function and utilities of 
HS3ST2 are found in John Hopkins OMIM database record 
ID 604056, and in sited publications numbered 
1148-1149 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Pim-2 
Oncogene (PIM2, Accession XM_010208) is another 
VGAM81 host target gene. PIM2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by PIM2, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PIM2 BINDING SITE, desig- 
nated SEQ ID:2550, to the nucleotide sequence of 
VGAM81 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:416. 

[2204] Another function of VGAM81 is therefore inhibition of 

Pim-2 Oncogene (PIM2, Accession XM_010208). Accord- 



ingly, utilities of VGAM81 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PIM2. Phosphatidylinositol-4-phosphate 
5-kinase, Type I, Beta (PIP5K1B, Accession NM_003558) is 
another VGAM81 host target gene. PIP5K1B BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by PIP5K1B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PIP5K1B 
BINDING SITE, designated SEQ ID: 1034, to the nucleotide 
sequence of VGAM81 RNA, herein designated VGAM RNA, 
also designated SEQ ID:416. 
[2205] Another function of VGAM81 is therefore inhibition of 

Phosphatidylinositol-4-phosphate 5-kinase, Type I, Beta 
(PIP5K1B, Accession NM_003558), a gene which catalyses 
the phosphorylation of phosphatidylinositol-4- phosphate 
to form phosphatidylinositol-4, 5-biphosphate . Accord- 
ingly, utilities of VGAM81 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PIP5K1B. The function of PIP5K1B has been es- 
tablished by previous studies. Carvajal et al. (1995) re- 
ported the isolation of a gene from the region of the 



genome associated with Friedreich ataxia (FRDA; 229300). 
Expression was found to be complex, with multiple tran- 
scripts detected in a variety of tissues and evidence of al- 
ternative splicing and developmental control. The pre- 
dicted amino acid sequence for the 2.7-kb transcript 
showed a marked homology to the deduced amino acid 
sequence of the MSS4 protein of Saccharomyces cere- 
visiae, which had been proposed to function in the phos- 
phoinositide cycle, thus suggesting a potential role for the 
human homolog in signal transduction. Although no evi- 
dence of mutation was detected in the transcript, the se- 
quence (which they designated STM7.I) represented only 
one of the shorter alternatively spliced species identified 
by Northern analysis and direct sequencing. Carvajal et al. 
(1996) reported that the X25 (frataxin-encoding) gene de- 
scribed by Campuzano et al. (1996) and shown to be as- 
sociated with mutations in FRDA patients comprises part 
of a gene that they had previously identified and named 
STM7. They reported that the transcription of both STM7 
and X25 occurs from the centromere toward the telomere, 
that the reported sequences of STM7 and X25 did not 
represent a full-length transcript, that multiple transcripts 
for each of these genes are present in Northern blots, and 



that several of these transcripts are of similar size. Carva- 
jal et al. (1996) also reported that less than 10 kb sepa- 
rates the CpG island identified in the X25/exon 1 from the 
3-prime end of STM7/exon 16. They further demon- 
strated that the recombinant protein corresponding to the 
STM7.1 transcript has phosphatidylinositol-4-phosphate 
5-kinase activity. See 606829 for further discussion of the 
relationship between STM7 and FRDA. 

[2206] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2207] Campuzano, V.; Montermini, L; Molto, M. D.; Pianese, L; 
Cossee, M.; Cavalcanti, F.; Monros, E.; Rodius, F.; Duclos, 
F.; Monticelli, A.; Zara, F.; Canizares, J.; Koutnikova, H.; 
Bidichandani, S. I.; Gellera, C; Brice, A.; Trouillas, P.; De 
Michele, C; Filla, A.; De Frutos, R.; Palau, F.; Patel, P. I.; Di 
Donato, S.; MandelJ. -L.; Cocozza, S.; Koenig, M.; Pan- 
dolfo, M. : Friedreich's ataxia: autosomal recessive disease 
caused by an intronic GAA triplet repeat expansion. Sci- 
ence 271: 1423-1427, 1996. ; and 

[2208] Carvajal, J. J.; Pook, M. A.; dos Santos, M.; Doudney, K.; 
Hillermann, R.; Minogue, S.; Williamson, R.; Hsuan, J. J.; 
Chamberlain, S. : The Friedreich's ataxia gene encodes a 



novel phos. 

[2209] Further studies establishing the function and utilities of 
PIP5K1B are found in John Hopkins OMIM database record 
ID 602745, and in sited publications numbered 1881-576 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. RNA Binding Motif 
Protein 3 (RBM3, Accession XM.047024) is another 
VGAM81 host target gene. RBM3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by RBM3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RBM3 BINDING SITE, 
designated SEQ ID:2887, to the nucleotide sequence of 
VGAM81 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:416. 

[2210] Another function of VGAM81 is therefore inhibition of 
RNA Binding Motif Protein 3 (RBM3, Accession 
XM_047024). Accordingly, utilities of VGAM81 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with RBM3. SMAC (Accession 
NM_019887) is another VGAM 81 host target gene. SMAC 
BINDING SITE1 through SMAC BINDING SITE3 are HOST 



TARGET binding sites found in untranslated regions of 
mRNA encoded by SMAC, corresponding to HOST TARGET 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SMAC BINDING SITE1 
through SMAC BINDING SITE3, designated SEQ ID: 1889, 
SEQ ID:2459 and SEQ ID:2460 respectively, to the nu- 
cleotide sequence of VGAM81 RNA, herein designated 
VGAM RNA, also designated SEQ ID:416. 
1 ] Another function of VGAM81 is therefore inhibition of 
SMAC (Accession NM_019887), a gene which promotes 
apoptosis via caspase activation. Accordingly, utilities of 
VGAM81 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMAC. 
The function of SMAC has been established by previous 
studies. Verhagen et al. (2000) identified the murine ho- 
molog of SMAC, which they called DIABLO (direct IAP- 
binding protein with low pi). They showed that DIABLO 
can bind mammalian IAP homolog A (MIHA, or API3) and 
can also interact with MIHB (API1; 601712), MIHC (API2; 
601721), and OpIAP, the baculoviral IAP. Immunoprecipi- 
tation and Western blot analysis indicated that the N- 
terminally processed, lAP-interacting form of DIABLO is 



concentrated in membrane fractions in healthy cells but is 
released into the MIHA-containing cytosolic fractions 
upon ultraviolet (UV) irradiation. Since transfection of cells 
with DIABLO was able to counter the protection afforded 
by MIHA against UV irradiation, the authors suggested 
that DIABLO may promote apoptosis by binding to lAPs 
and preventing them from inhibiting caspases. Chai et al. 
(2000) showed that SMAC/DIABLO promotes not only the 
proteolytic activation of procaspase-3, but also the enzy- 
matic activity of mature caspase-3, both of which depend 
upon its ability to interact physically with lAPs. Animal 
model experiments lend further support to the function of 
SMAC. Okada et al. (2002) generated Diablo-deficient 
mice by homologous recombination. Western blot analysis 
confirmed the null mutation. The mice were fertile and 
appeared grossly normal at more than 1 year of age, and 
histologic analysis failed to detect any abnormalities. In 
vitro analysis indicated an inhibition of procaspase-3 
(CASP3; 600636) cleavage in Diablo -/- cell lysates, but 
all types of Diablo -/- cells tested responded normally to 
a number of apoptotic stimuli. Fas (OMIM Ref. No. 
134637)-mediated apoptosis in liver was also normal in 
vivo in these mice. The authors concluded that a redun- 



dant molecule, possibly Omi (PRSS25; 606441), or 
molecules are capable of compensating for the loss of Di- 
ablo function. Alternatively, they suggested that Diablo 
may only regulate programmed cell death in specific situ- 
ations or tissues not yet identified. 

t 2212 ] It is appreciated that the abovementioned animal model 
for SMAC is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[2213] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2214 ] Okada, H.; Suh, W.-K.; Jin, J.; Woo, M.; Du, C; Elia, A.; 

Duncan, G. S.; Wakeham, A.; Itie, A.; Lowe, S. W.; Wang, X.; 
Mak, T. W. : Generation and characterization of Smac/ 
DIABLO-deficient mice. Molec. Cell. Biol. 22: 3509-3517, 
2002. ; and 

[2215] verhagen, A. M.; Ekert, P. G.; Pakusch, M.; Silke, J.; Con- 
nolly, L. M.; Reid, G. E.; Moritz, R. L; Simpson, R. J.; Vaux, 
D. L. : Identification of DIABLO, a mammalian protein that 
promote. 

[2216] Further studies establishing the function and utilities of 

SMAC are found in John Hopkins OMIM database record ID 



605219, and in sited publications numbered 1602-1603, 
2065-1605, 206 and 1997 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference. Zinc Finger Protein 10 (KOX 1) (ZNF10, Acces- 
sion NM.015394) is another VGAM81 host target gene. 
ZNF10 BINDING SITE is HOST TARGET binding site found 
in the 5 X untranslated region of mRNA encoded by ZNF10, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of ZNF10 BINDING SITE, designated SEQID:1626, 
to the nucleotide sequence of VGAM81 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:416. 
t 2217 ] Another function of VGAM81 is therefore inhibition of Zinc 
Finger Protein 10 (KOX 1) (ZNF10, Accession NM.015394), 
a gene which may function as a transcriptional regulator. 
Accordingly, utilities of VGAM81 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF10. The function of ZNF10 has been 
established by previous studies. In the course of mapping 
27 nonoverlapping zinc finger cDNAs from human T cells 
by analysis of somatic cell hybrids, Huebner et al. (1991) 
mapped zinc finger protein-10 (KOX1) to 12ql3-qter, 



probably clustered with zinc finger protein-26 (OMIM Ref. 
No. 194537). Rousseau-Merck et al. (1993) also mapped 
the KOX1 (ZNF10) gene to 12q24.33 and demonstrated 
that it and KOX20 (ZNF26) are located within a pulsed 
field gel electrophoresis fragment less than 300 kb long. 
The mapping was done by a combination of somatic cell 
hybridization and in situ hybridization. Since ZNF26 has 
been mapped to 12q24.33 by in situ hybridization, this 
also must be the localization of ZNF10. 

[2218] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 221 9] Huebner, K.; Druck, T.; Croce, C. M.; Thiesen, H.J. : 

Twenty-seven nonoverlapping zinc finger cDNAs from hu- 
man T cells map to nine different chromosomes with ap- 
parent clustering. Am. J. Hum. Genet. 48: 726-740, 1991. 
; and 

[2220] Rousseau-Merck, M.-F.; Hillion, J.; Jonveaux, P.; Couillin, 
P.; Seite, P.; Thiesen, H.-J.; Berger, R. : Chromosomal lo- 
calization of 9 KOX zinc finger genes: physical linkages 
suggest cluste. 

[2221] Further studies establishing the function and utilities of 
ZNF10 are found in John Hopkins OMIM database record 



ID 194538, and in sited publications numbered 
2268-2269 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence.ATP-binding Cassette, Sub-family A (ABC1), Member 
10 (ABCA10, Accession NM.080282) is another VGAM81 
host target gene. ABCA10 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by ABCA10, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ABCA10 BINDING SITE, 
designated SEQ ID:2373, to the nucleotide sequence of 
VGAM81 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:416. 
[2222] Another function of VGAM81 is therefore inhibition of 
ATP-binding Cassette, Sub-family A (ABC1), Member 10 
(ABCA10, Accession NM_080282). Accordingly, utilities of 
VGAM81 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ABCA10. 
H2A Histone Family, Member J (H2AFJ, Accession 
NM.018267) is another VGAM81 host target gene. H2AFJ 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by H2AFJ, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of H2AFJ BINDING SITE, designated SEQ ID: 1807, to the 
nucleotide sequence of VGAM81 RNA, herein designated 
VGAM RNA, also designated SEQ ID:416. 

[2223] Another function of VGAM81 is therefore inhibition of 
H2A Histone Family, Member J (H2AFJ, Accession 
NM.018267). Accordingly, utilities of VGAM81 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with H2AFJ. HSH2 (Accession 
NM.032855) is another VGAM 81 host target gene. HSH2 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by HSH2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
HSH2 BINDING SITE, designated SEQ ID:2289, to the nu- 
cleotide sequence of VGAM81 RNA, herein designated 
VGAM RNA, also designated SEQ ID:416. 

[2224] Another function of VGAM81 is therefore inhibition of 
HSH2 (Accession NM_032855). Accordingly, utilities of 
VGAM81 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with HSH2. 
KIAA1024 (Accession XM.044580) is another VGAM81 
host target gene. KIAA1024 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1024, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1024 BINDING SITE, 
designated SEQ ID:2841, to the nucleotide sequence of 
VGAM81 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:416. 
[2225] Another function of VGAM81 is therefore inhibition of 
KIAA1024 (Accession XM_044580). Accordingly, utilities 
of VGAM81 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1024. KIAA1399 (Accession XM.046685) is another 
VGAM 81 host target gene. KIAA1399 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1399, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1399 BINDING SITE, designated SEQ ID:2881, to the 



nucleotide sequence of VGAM81 RNA, herein designated 
VGAM RNA, also designated SEQ ID:416. 

[2226] Another function of VGAM81 is therefore inhibition of 
KIAA1399 (Accession XM.046685). Accordingly, utilities 
of VGAM81 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1399. MIC2 Like 1 (MIC2L1, Accession NM.031462) 
is another VGAM 81 host target gene. MIC2L1 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by MIC2L1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MIC2L1 BINDING SITE, designated SEQ ID:2205, to the nu- 
cleotide sequence of VGAM81 RNA, herein designated 
VGAM RNA, also designated SEQ ID:416. 

[2227] Another function of VGAM81 is therefore inhibition of 
MIC2 Like 1 (MIC2L1, Accession NM.031462). Accord- 
ingly, utilities of VGAM81 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MIC2L1. Ras Protein-specific Guanine Nu- 
cleotide-releasing Factor 2 (RASGRF2, Accession 
XM.027943) is another VGAM 81 host target gene. RAS- 



GRF2 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by RASGRF2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of RASGRF2 BINDING SITE, designated SEQ 
ID:2590, to the nucleotide sequence of VGAM81 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:416. 

[2228] Another function of VGAM81 is therefore inhibition of Ras 
Protein-specific Guanine Nucleotide-releasing Factor 2 
(RASGRF2, Accession XM.027943). Accordingly, utilities of 
VGAM81 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RASGRF2. 
Tight Junction Protein 2 (zona occludens 2) (TJP2, Acces- 
sion XM.005446) is another VGAM 81 host target gene. 
TJP2 BINDING SITE is HOST TARGET binding site found in 
the 3^ untranslated region of mRNA encoded by TJP2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of TJP2 BINDING SITE, designated SEQ ID:2534, to 
the nucleotide sequence of VGAM81 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:416. 

[2229] Another function of VGAM81 is therefore inhibition of 

Tight Junction Protein 2 (zona occludens 2) (TJP2, Acces- 
sion XM_005446). Accordingly, utilities of VGAM81 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TJP2. LOC202020 
(Accession XM.114419) is another VGAM 81 host target 
gene. LOC202020 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by LOC202020, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC202020 BINDING SITE, desig- 
nated SEQ ID:3459, to the nucleotide sequence of 
VGAM 81 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:416. 

[2230] Another function of VGAM81 is therefore inhibition of 

LOC202020 (Accession XM.114419). Accordingly, utilities 
of VGAM81 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC202020. LOC220766 (Accession XM.165471) is an- 
other VGAM81 host target gene. LOC220766 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC220766, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220766 BINDING SITE, designated SEQ ID:3499, to 
the nucleotide sequence of VGAM81 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:416. 

[2231] Another function of VGAM81 is therefore inhibition of 

LOC220766 (Accession XM_165471). Accordingly, utilities 
of VGAM81 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220766. LOC256277 (Accession XM.170644) is an- 
other VGAM 81 host target gene. LOC256277 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 562 77, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256277 BINDING SITE, designated SEQ ID:3664, to 
the nucleotide sequence of VGAM81 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:416. 

[2232] Another function of VGAM81 is therefore inhibition of 

LOC256277 (Accession XM_170644). Accordingly, utilities 



of VGAM81 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256277. LOC256337 (Accession XM.170643) is an- 
other VGAM81 host target gene. LOC256337 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC256337, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256337 BINDING SITE, designated SEQ ID:3663, to 
the nucleotide sequence of VGAM81 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:416. 
[2233] Another function of VGAM81 is therefore inhibition of 

LOC256337 (Accession XM.170643). Accordingly, utilities 
of VGAM81 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256337. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 82 (VGAM82) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[2234] VGAM82 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM82 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2235] VGAM82 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM82 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2236] VGAM82 gene encodes a VGAM82 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM82 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM82 precursor RNA is designated SEQ 
ID:68, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:68 is 
located at position 24541 relative to the genome of Vac- 
cinia Virus. 

[2237] VGAM82 precursor RNA folds onto itself, forming VGAM82 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[2238] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM82 folded precursor RNA into VGAM82 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM82 RNA is designated SEQ ID:417, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2239] VGAM82 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM82 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM82 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3 X UTR respectively. 



[ 224 0] VGAM82 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM82 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM82 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM82 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 8 2 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^UTR region, the 5 X UTR 
region, or in both 3 % UTR and 5^UTR regions. 

[2241] The complementary binding of VGAM82 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 



VGAM82 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 8 2 host tar- 
get RNA into VGAM82 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2242] | t j S appreciated that VGAM82 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM82 host target genes. The mRNA of 
each one of this plurality of VGAM82 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM82 RNA, herein designated VGAM 
RNA, and which when bound by VGAM82 RNA causes in- 
hibition of translation of respective one or more VGAM82 
host target proteins. 

t 2243 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM82 gene, herein designated VGAM GENE, on one or 
more VGAM82 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 



reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2244] | t j S yet further appreciated that a function of VGAM82 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM82 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM82 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM82 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2245] Nucleotide sequences of the VGAM82 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM82 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 



VGAM82 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM82 are further de- 
scribed hereinbelow with reference to Table 1. 

[2246] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM82 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM82 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2247] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM82 gene, herein designated VGAM is in- 
hibition of expression of VGAM82 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM82 correlate with, and may be deduced from, the 
identity of the target genes which VGAM82 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2248] PTCRA (Accession NM.138296) is a VGAM82 host target 
gene. PTCRA BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PTCRA, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of PTCRA BINDING SITE, designated SEQ 
ID:2433, to the nucleotide sequence of VGAM82 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:417. 

[2249] a function of VGAM82 is therefore inhibition of PTCRA 

(Accession NM.138296). Accordingly, utilities of VGAM82 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PTCRA. Putative 
Neuronal Cell Adhesion Molecule (PUNC, Accession 
XM.116965) is another VGAM 8 2 host target gene. PUNC 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PUNC, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PUNC BINDING SITE, designated SEQ ID:3469, to the nu- 
cleotide sequence of VGAM82 RNA, herein designated 
VGAM RNA, also designated SEQ ID:417. 

[2250] Another function of VGAM82 is therefore inhibition of Pu- 
tative Neuronal Cell Adhesion Molecule (PUNC, Accession 
XM_116965), a gene which is implicated as a tumor sup- 
pressor gene. Accordingly, utilities of VGAM82 include di- 



agnosis, prevention and treatment of diseases and clinical 
conditions associated with PUNC. The function of PUNC 
has been established by previous studies. Mouse Punc is a 
transmembrane protein that belongs to the immunoglob- 
ulin (Ig) superfamily. With a domain configuration of 4 Ig 
domains and 2 fibronectin type III repeats, Punc repre- 
sents a novel subclass within the Ig superfamily. Sequence 
comparisons revealed that Punc is related to Ig superfam- 
ily members that are either associated with axons or func- 
tion in axon guidance. Punc is highly expressed in the 
nervous system and limb buds of the developing mouse 
embryo. At midgestation, expression levels of Punc de- 
crease sharply. By PCR using oligonucleotides based on 
the mouse Punc sequence, Salbaum (1999) isolated a par- 
tial human placenta PUNC cDNA (CenBank AF063936). 
Animal model experiments lend further support to the 
function of PUNC. Yang et al. (2001) generated mice defi- 
cient in Punc. These mice were not overtly ataxic and co- 
ordination improved with practice. However, the motor 
abilities of Punc-deficient mice were significantly de- 
creased compared with wildtype littermates, similar to the 
deficits observed in vimentin (VIM; 193060)-deficient 
mice. No hearing deficits were detected. Yang et al. (2001) 



suggested that Punc expressed in Bergmann glia has a 
role in cerebellar control of motor coordination. 

t 2251 ] It is appreciated that the abovementioned animal model 
for PUNC is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[2252] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2253 ] Salbaum, J. M. : Genomic structure and chromosomal lo- 
calization of the mouse gene Punc. Mammalian Genome 
10: 107-111, 1999. ; and 

[2254] Yang, W.; Li, C.; Mansour, S. L. : Impaired motor coordina- 
tion in mice that lack punc. Molec. Cell. Biol. 21: 
6031-6043, 2001. 

[2255] Further studies establishing the function and utilities of 

PUNC are found in John Hopkins OMIM database record ID 
604184, and in sited publications numbered 220-221 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. KIAA0 940 
(Accession NM.014912) is another VGAM82 host target 
gene. KIAA0940 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by KIAA0940, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0940 BINDING SITE, designated 
SEQ ID: 1586, to the nucleotide sequence of VGAM82 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:417. 

[2256] Another function of VGAM82 is therefore inhibition of 

KIAA0940 (Accession NM_014912). Accordingly, utilities 
of VGAM82 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0940. Regulator of G-protein Signalling 18 (RGS18, 
Accession NM_130782) is another VGAM82 host target 
gene. RGS18 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
RGS18, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RGS18 BINDING SITE, designated SEQ 
ID:2398, to the nucleotide sequence of VGAM82 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:417. 

[2257] Another function of VGAM82 is therefore inhibition of 



Regulator of G-protein Signalling 18 (RGS18, Accession 
NM.130782). Accordingly, utilities of VGAM82 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with RGS18. Fig. 1 further provides 
a conceptual description of a novel bioinformatically de- 
tected viral gene of the present invention, referred to here 
as Viral Genomic Address Messenger 83 (VGAM83) viral 
gene, which modulates expression of respective host tar- 
get genes thereof, the function and utility of which host 
target genes is known in the art. 

[2258] VGAM83 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM83 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2259] VGAM83 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM83 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2260] VGAM 8 3 gene encodes a VGAM 8 3 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM83 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM83 precursor RNA is designated SEQ 
ID:69, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:69 is 
located at position 23600 relative to the genome of Vac- 
cinia Virus. 

[2261] VGAM83 precursor RNA folds onto itself, forming VGAM83 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional "hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2262] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 8 3 folded precursor RNA into VGAM 8 3 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM83 RNA is designated SEQ ID:418, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[2263] VGAM83 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 8 3 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 8 3 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2264] VGAM 8 3 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM83 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM83 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM83 RNA, 



herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 8 3 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2265] The complementary binding of VGAM83 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 8 3 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM83 host tar- 
get RNA into VGAM83 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2266] it is appreciated that VGAM83 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM83 host target genes. The mRNA of 
each one of this plurality of VGAM83 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM83 RNA, herein designated VGAM 



RNA, and which when bound by VGAM83 RNA causes in- 
hibition of translation of respective one or more VGAM83 
host target proteins. 

t 2267 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM83 gene, herein designated VGAM GENE, on one or 
more VGAM83 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[2268] it is yet further appreciated that a function of VGAM83 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM83 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM83 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM83 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2269] Nucleotide sequences of the VGAM83 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 8 3 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM83 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM83 are further de- 
scribed hereinbelow with reference to Table 1. 

[2270] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM83 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM83 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2271] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM83 gene, herein designated VGAM is in- 
hibition of expression of VGAM83 target genes. It is ap- 



preciated that specific functions, and accordingly utilities, 
of VGAM83 correlate with, and may be deduced from, the 
identity of the target genes which VGAM83 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2272] ATPase, H+/K+ Transporting, Nongastric, Alpha Polypep- 
tide (ATP 12 A, Accession NM.001676) is a VGAM83 host 
target gene. ATP12A BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by ATP 12 A, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ATP12A BINDING SITE, 
designated SEQ ID:846, to the nucleotide sequence of 
VGAM83 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:418. 

[2273] a function of VGAM83 is therefore inhibition of ATPase, 
H + /K+ Transporting, Nongastric, Alpha Polypeptide 
(ATP 12 A, Accession NM.001676). Accordingly, utilities of 
VGAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATP 12 A. 
Crystallin, Gamma S (CRYGS, Accession NM.017541) is 
another VGAM 8 3 host target gene. CRYGS BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CRYGS, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CRYGS BIND- 
ING SITE, designated SEQ ID:1722, to the nucleotide se- 
quence of VGAM83 RNA, herein designated VGAM RNA, 
also designated SEQ ID:418. 
[2274] Another function of VGAM83 is therefore inhibition of 
Crystallin, Gamma S (CRYGS, Accession NM.017541), a 
gene which is a dominant structural components of the 
vertebrate eye lens. Accordingly, utilities of VGAM83 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CRYGS. The function of 
CRYGS has been established by previous studies. The 
beta-crystallins and gamma-crystallins of the mammalian 
lens form a superfamily of related proteins which are ap- 
parently derived from a common ancestral gene; see 
CRYGA (OMIM Ref. No. 123660). An exceptional member 
of this superfamily is gamma-S (formerly beta-S). In con- 
trast to the beta-crystallins which associate in various 
combinations to form low or high molecular weight ag- 
gregates, gamma-S is, like the other gamma-crystallins, a 



monomeric protein. It was suggested by den Dunnen et al. 
(1985) that all members of the human gamma-crystallin 
gene family are located on chromosome 2. However, study 
of hamster-human somatic cell hybrids with a bovine 
cDNA probe for CRYGS led Wijnen et al. (1989) to the con- 
clusion that this gene is located on human chromosome 
3. 

[2275] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2276] d en Dunnen, J. T.; Jongbloed, R. J. E.; Geurts van Kessel, A. 
H. M.; Schoenmakers, J. G. G. : Human lens gamma- 
crystallin sequences are located in the pl2-qter region of 
chromosome 2. Hum. Genet. 70: 217-221, 1985. ; and 

t 2277 ] Wijnen, J. T.; Oldenburg, M.; Bloemendal, H.; Meera Khan, 
P. : GS(gamma-S)-crystallin (CRYGS) assignment to chro- 
mosome 3. (Abstract) Cytogenet. Cell Genet. 51: 1108 
only, 1989. 

[2278] Further studies establishing the function and utilities of 
CRYGS are found in John Hopkins OMIM database record 
ID 123730, and in sited publications numbered 2809 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Lipin 2 (LPIN2, Ac- 



cession NM_014646) is another VGAM83 host target gene. 
LPIN2 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by LPIN2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of LPIN2 BINDING SITE, designated SEQ ID:1514, 
to the nucleotide sequence of VGAM83 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:418. 
[2279] Another function of VGAM83 is therefore inhibition of 

Lipin 2 (LPIN2, Accession NM_014646). Accordingly, utili- 
ties of VGAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LPIN2. KIAA1786 (Accession XM_038436) is another 
VGAM 8 3 host target gene. KIAA1786 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1786, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1786 BINDING SITE, designated SEQ ID:2738, to the 
nucleotide sequence of VGAM83 RNA, herein designated 
VGAM RNA, also designated SEQ ID:418. 



[2280] Another function of VGAM83 is therefore inhibition of 
KIAA1786 (Accession XM.038436). Accordingly, utilities 
of VGAM83 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1786. LOC222008 (Accession XM.168361) is another 
VGAM83 host target gene. LOC222008 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC222008, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222008 BINDING SITE, designated SEQ ID:3629, to the 
nucleotide sequence of VGAM83 RNA, herein designated 
VGAM RNA, also designated SEQ ID:418. 

[2281] Another function of VGAM83 is therefore inhibition of 

LOC222008 (Accession XM.168361). Accordingly, utilities 
of VGAM83 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222008. LOC90639 (Accession XM.033092) is an- 
other VGAM 8 3 host target gene. LOC90639 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC90639, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90639 BINDING SITE, designated SEQ ID:2663, to the 
nucleotide sequence of VGAM83 RNA, herein designated 
VGAM RNA, also designated SEQ ID:418. 

[2282] Another function of VGAM83 is therefore inhibition of 

LOC90639 (Accession XM.033092). Accordingly, utilities 
of VGAM83 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90639. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 84 (VGAM84) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2283] VGAM84 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM84 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2284] VGAM 84 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM84 
host target gene, herein designated VGAM HOST TARGET 



GENE, is a human gene contained in the human genome. 
[2285] VGAM84 gene encodes a VGAM84 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM84 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM84 precursor RNA is designated SEQ 
ID:70, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:70 is 
located at position 27761 relative to the genome of Vac- 
cinia Virus. 

[2286] VGAM 84 precursor RNA folds onto itself, forming VGAM 84 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2287] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM84 folded precursor RNA into VGAM84 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM84 RNA is designated SEQ ID:419, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2288] VGAM84 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 84 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM84 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3"UTR respectively. 

[2289] VGAM 84 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM84 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM84 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 



each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM84 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM84 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2290] The complementary binding of VGAM84 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 84 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM84 host tar- 
get RNA into VGAM84 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 2291 ] It is appreciated that VGAM84 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM84 host target genes. The mRNA of 
each one of this plurality of VGAM84 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM84 RNA, herein designated VGAM 
RNA, and which when bound by VGAM84 RNA causes in- 
hibition of translation of respective one or more VGAM84 
host target proteins. 
t 2292 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM84 gene, herein designated VGAM GENE, on one or 
more VGAM84 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 



genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2293] it is yet further appreciated that a function of VGAM84 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM84 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM84 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM84 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2294] Nucleotide sequences of the VGAM84 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM84 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM84 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM84 are further de- 
scribed hereinbelow with reference to Table 1. 

[2295] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM84 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM84 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2296] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM84 gene, herein designated VGAM is in- 
hibition of expression of VGAM84 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM84 correlate with, and may be deduced from, the 
identity of the target genes which VGAM84 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2297] Adaptor-related Protein Complex 1, Beta 1 Subunit 

(AP1B1, Accession NM.001127) is a VGAM 84 host target 
gene. AP1B1 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
AP1B1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of AP1B1 BINDING SITE, designated SEQ ID:803, 
to the nucleotide sequence of VGAM84 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:419. 

[2298] a function of VGAM84 is therefore inhibition of Adaptor- 
related Protein Complex 1, Beta 1 Subunit (AP1B1, Acces- 



sion NM_001127), a gene which plays a role in protein 
sorting in the late-golgi/trans-golgi network (tgn) and/or 
endosomes. Accordingly, utilities of VGAM84 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with AP1B1. The function of AP1B1 
has been established by previous studies. A 140-kb ho- 
mozygous deletion in 22ql2 in a sporadic meningioma 
directed Peyrard et al. (1994) to the cloning and charac- 
terization of a new member of the human beta-adaptin 
gene family, which was named BAM 2 2 for 'beta- 
adaptin-meningioma-chromosome 22.' The BAM22 gene 
was totally inactivated in the tumor with homozygous 
deletion. Northern blot analysis of 70 sporadic menin- 
giomas showed specific loss of expression in 8 tumors, 
suggesting inactivation of BAM22. Based on this, Peyrard 
et al. (1994) suggested that BAM22 is a second chromo- 
some 22 locus important in meningioma development and 
second in importance to the neurofibromatosis type 2 
gene (NF2; 101000). The likelihood that multiple loci on 
chromosome 22 are involved in the oncogenesis of 
meningioma is suggested by the facts that monosomy 22 
is observed in as many as 65% of tumors (Zankl and Zang, 
1980); some meningiomas have chromosome 22 deletions 



not encompassing the NF2 gene region and do not show 
mutations in the NF2 gene; and constitutional ring chro- 
mosome 22 has been observed in young patients with 
multiple tumors (Arinami et al., 1986; Petrella et al., 
1993). 

[2299] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2300] Peyrard, M.; Pan, H.-Q.; Kedra, D.; Fransson, I.; Swahn, S.; 
Hartman, K.; Clifton, S. W.; Roe, B. A.; Dumanski, J. P. : 
Structure of the promoter and genomic organization of 
the human beta-prime-adaptin gene (BAM22) from chro- 
mosome 22ql2. Genomics 36: 112-117, 1996. ; and 

[2301] zankl, H.; Zang, K. D. : Correlations between clinical and 
cytogenetical data in 180 human meningiomas. Cancer 
Genet. Cytogenet. 1: 351-356, 1980. 

[2302] Further studies establishing the function and utilities of 
AP1B1 are found in John Hopkins OMIM database record 
ID 600157, and in sited publications numbered 170 and 
3034-1711 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. IQ Motif 
Containing GTPase Activating Protein 1 (IQGAP1, Acces- 
sion XM_044539) is another VGAM84 host target gene. 



IQGAP1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by IQ- 
GAP1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of IQGAP1 BINDING SITE, designated SEQ 
ID:2840, to the nucleotide sequence of VGAM84 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:419. 

[2303] Another function of VGAM84 is therefore inhibition of IQ 
Motif Containing GTPase Activating Protein 1 (IQGAP1, Ac- 
cession XM.044539), a gene which inhibits GTPase activ- 
ity of ras family of GTP binding proteins Cdc42Hs and rac. 
Accordingly, utilities of VGAM84 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with IQGAP1. The function of IQGAP1 has been 
established by previous studies. Sugimoto et al. (2001) 
demonstrated that IQGAP1, a negative regulator of cell- 
cell adhesion, is upregulated by gene amplification at 
15q26 in 2 gastric cancer cell lines. Amplification at 
15q26 had been found in various malignancies, including 
breast cancers, and FES (OMIM Ref. No. 190030) and/or 
IGF1R (OMIM Ref. No. 147370) had been identified as tar- 



gets for gene amplification in breast cancer, melanoma, 
and pancreatic adenocarcinoma. In contrast, Sugimoto et 
al. (2001) found that both genes are located telomeric to 
the amplicon at 15q26 in the 2 gastric cancer cell lines 
they studied. Fukata et al. (2002) found that IQGAP1, an 
effector of RAC1 (OMIM Ref. No. 602048) and CDC42, in- 
teracts with CLIP170 (RSN; 179838). In Vero fibroblasts, 
IQGAP1 localized at the polarized leading edge. Expres- 
sion of a C-terminal fragment of IQGAP1 that included the 
CLIP170-binding region delocalized GFP-CLIP170 from 
the tips of microtubules and altered the microtubule ar- 
ray. The authors found that activated RAC1/CDC42, IQ- 
GAP1, and CLIP170 form a tripartite complex. Further- 
more, expression of an IQGAP1 mutant defective in 
RAC1/CDC42 binding induced multiple leading edges. 
These results indicated that RAC1/CDC42 marks special 
cortical spots where the IQGAP1 and CLIP170 complex is 
targeted, leading to a polarized microtubule array and cell 
polarization 

[2304] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2305] Fukata, M.; Watanabe, T.; Noritake, J.; Nakagawa, M.; Ya- 



maga, M.; Kuroda, S.; Matsuura, Y.; Iwamatsu, A.; Perez, 
F.; Kaibuchi, K. : Racl and Cdc42 capture microtubules 
through IQGAP1 and CLIP-170. Cell 109: 873-885, 2002. 
; and 

[2306] Hart, M.J.; Callow, M. C; Souza, B.; Polakis, P. : IQGAP1, a 
calmodulin-binding protein with a rasGAP-related do- 
main, is a potential effector for cdc42Hs. EMBO J. 15: 
2997-3005, 1996. 

[2307] Further studies establishing the function and utilities of 
IQCAP1 are found in John Hopkins OMIM database record 
ID 603379, and in sited publications numbered 38 and 
1689-1691 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Phosphodiesterase 6A, CCMP-specific, Rod, Alpha 
(PDE6A, Accession NM_000440) is another VCAM84 host 
target gene. PDE6A BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by PDE6A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PDE6A BINDING SITE, designated SEQ 
ID:744, to the nucleotide sequence of VGAM84 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:419. 

[2308] Another function of VGAM84 is therefore inhibition of 

Phosphodiesterase 6A, CGMP-specific, Rod, Alpha (PDE6A, 
Accession NM_000440). Accordingly, utilities of VGAM84 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PDE6A. Phos- 
phatase and Tensin Homolog (mutated in multiple ad- 
vanced cancers 1) (PTEN, Accession NM_000314) is an- 
other VGAM84 host target gene. PTEN BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PTEN, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PTEN BINDING 
SITE, designated SEQ ID:728, to the nucleotide sequence 
of VGAM84 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:419. 

[2309] Another function of VGAM84 is therefore inhibition of 
Phosphatase and Tensin Homolog (mutated in multiple 
advanced cancers 1) (PTEN, Accession NM_000314). Ac- 
cordingly, utilities of VGAM84 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PTEN. SH3-domain GRB2-like 2 (SH3GL2, 



Accession NM_003026) is another VGAM84 host target 
gene. SH3GL2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SH3GL2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SH3GL2 BINDING SITE, designated SEQ 
ID:985, to the nucleotide sequence of VGAM84 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:419. 

[2310] Another function of VGAM84 is therefore inhibition of 
SH3-domain GRB2-like 2 (SH3GL2, Accession 
NM_003026), a gene which plays a role in synaptic vesicle 
recycling, in particular in clathrin-mediated vesicle endo- 
cytosis. Accordingly, utilities of VGAM84 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with SH3GL2. The function of SH3GL2 
has been established by previous studies. Endophilin-1 is 
a presynaptic protein that binds to dynamin (see OMIM 
Ref. No. 602377), a GTPase that is implicated in endocy- 
tosis and recycling of synaptic vesicles. Schmidt et al. 
(1999) showed that endophilin-1 is essential for the for- 
mation of synaptic-like microvesicles from the plasma 



membrane. Endophilin-1 exhibits lysophosphatidic acid 
acyltransferase (LPAAT) activity. Endophilin-l-mediated 
synaptic-like microvesicle formation requires the transfer 
of the unsaturated fatty acid arachidonate to lysophos- 
phatidic acid, converting it to phosphatidic acid. A dele- 
tion mutant lacking the SH3 domain, through which en- 
dophilin-1 interacts with dynamin, still exhibits LPAAT ac- 
tivity but no longer mediates synaptic-like microvesicle 
formation. Schmidt et al. (1999) concluded that en- 
dophilin-1 may induce negative membrane curvature by 
converting an inverted cone-shaped lipid to a cone- 
shaped lipid in the cytoplasmic leaflet of the bilayer. 
Schmidt et al. (1999) proposed that through this action, 
endophilin-1 works with dynamin to mediate synaptic 
vesicle invagination from the plasma membrane and fis- 
sion. By screening with C-terminal CIN85 (OMIM Ref. No. 
300374) as bait, Soubeyran et al. (2002) identified en- 
dophilins Al, A2 (OMIM Ref. No. 601768), and A3 (OMIM 
Ref. No. 603362) as constitutive interactors, via their SH3 
domains, with proline-rich sequences of CIN85. EGF 
(OMIM Ref. No. 131530) stimulation results in a complex 
of CBL, CIN85, endophilins, and EGF receptors. Confocal 
microscopy demonstrated a diffuse cytoplasmic distribu- 



tion in resting cells and a colocalization with EGF recep- 
tors in endocytic vesicles after EGF stimulation. Analysis 
with dominant interfering forms of CIN85 suggested that 
CIN85 is dispensable for polyubiquitination of EGF recep- 
tors but that it may be critical for the regulation of recep- 
tor endocytosis and lysosomal degradation. Soubeyran et 
al. (2002) concluded that CIN85 has a role in the control 
of postmembrane events such as targeting receptors for 
degradation and regulation of gene transcription, possibly 
by binding to multiple adaptor proteins. 

t 2311 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2312] Schmidt, A.; Wolde, M.; Thiele, C.; Fest, W.; Kratzin, H.; 
Podtelejnikov, A. V.; Witke, W.; Huttner, W. B.; Soling, 
H.-D. : Endophilin I mediates synaptic vesicle formation 
by transfer of arachidonate to lysophosphatidic acid. Na- 
ture 401: 133-141, 1999. ; and 

[2313] Soubeyran, P.; Kowanetz, K.; Szymkiewicz, I.; Langdon, W. 
Y.; Dikic, I. : Cbl-CIN85-endophilin complex mediates lig- 
and-induced downregulation of EGF receptors. Nature 
416: 183-187, 2002. 

[2314] Further studies establishing the function and utilities of 



SH3GL2 are found in John Hopkins OMIM database record 
ID 604465, and in sited publications numbered 2029, 111 
and 2510 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome 1 Open Reading Frame 16 (Clorfl6, 
Accession NM.014837) is another VGAM84 host target 
gene. Clorfl6 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
Clorfl6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of Clorfl6 BINDING SITE, designated SEQ 
ID: 1567, to the nucleotide sequence of VGAM84 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:419. 

[2315] Another function of VGAM84 is therefore inhibition of 

Chromosome 1 Open Reading Frame 16 (Clorfl6, Acces- 
sion NM_014837). Accordingly, utilities of VGAM84 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorfl6. DK- 
FZp547A023 (Accession XM.052065) is another VGAM 84 
host target gene. DKFZp547A023 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by DKFZp547A023, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZp547A023 BINDING SITE, designated SEQ ID:2956, to 
the nucleotide sequence of VGAM84 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:419. 

[2316] Another function of VGAM84 is therefore inhibition of DK- 
FZp547A023 (Accession XM_052065). Accordingly, utili- 
ties of VGAM84 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp547A023. FLJ11850 (Accession NM.022741) is an- 
other VGAM84 host target gene. FLJ11850 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by FLJ11850, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ11850 
BINDING SITE, designated SEQ ID:2001, to the nucleotide 
sequence of VGAM84 RNA, herein designated VGAM RNA, 
also designated SEQ ID:419. 

[2317] Another function of VGAM84 is therefore inhibition of 

FLJ11850 (Accession NM.022741). Accordingly, utilities of 



VGAM84 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11850. 
FLJ12888 (Accession NM.024945) is another VGAM84 
host target gene. FLJ 12888 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 12888, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ12888 BINDING SITE, 
designated SEQ ID:2115, to the nucleotide sequence of 
VGAM84 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:419. 
[2318] Another function of VGAM84 is therefore inhibition of 

FLJ12888 (Accession NM_024945). Accordingly, utilities of 
VGAM84 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12888. 
FLJ21596 (Accession NM.024823) is another VGAM84 
host target gene. FLJ21596 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ21596, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21596 BINDING SITE, 



designated SEQ ID:2092, to the nucleotide sequence of 
VGAM84 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:419. 

[2319] Another function of VGAM84 is therefore inhibition of 

FLJ21596 (Accession NM.024823). Accordingly, utilities of 
VGAM84 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21596. 
KIAA1878 (Accession XM.166256) is another VGAM84 
host target gene. KIAA1878 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1878, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1878 BINDING SITE, 
designated SEQ ID:3539, to the nucleotide sequence of 
VGAM 84 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:419. 

[2320] Another function of VGAM84 is therefore inhibition of 
KIAA1878 (Accession XM.166256). Accordingly, utilities 
of VGAM84 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1878. Neurexophilin 3 (NXPH3, Accession 
XM.037847) is another VGAM 84 host target gene. NXPH3 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by NXPH3, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of NXPH3 BINDING SITE, designated SEQ ID:2728, to the 
nucleotide sequence of VGAM84 RNA, herein designated 
VGAM RNA, also designated SEQ ID:419. 
[2321] Another function of VGAM84 is therefore inhibition of 

Neurexophilin 3 (NXPH3, Accession XM.037847). Accord- 
ingly, utilities of VGAM84 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NXPH3. Synovial Sarcoma Translocation Gene On 
Chromosome 18-like 1 (SS18L1, Accession XM.037202) is 
another VGAM 84 host target gene. SS18L1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SS18L1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SS18L1 BIND- 
ING SITE, designated SEQ ID:2719, to the nucleotide se- 
quence of VGAM84 RNA, herein designated VGAM RNA, 
also designated SEQ ID:419. 



[2322] Another function of VGAM84 is therefore inhibition of 
Synovial Sarcoma Translocation Gene On Chromosome 
18-like 1 (SS18L1, Accession XM.037202). Accordingly, 
utilities of VGAM84 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SS18L1. Synaptotagmin XIII (SYT13, Accession 
XM.167880) is another VGAM84 host target gene. SYT13 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SYT13, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of SYT13 BINDING SITE, designated SEQ ID:3605, to the 
nucleotide sequence of VGAM84 RNA, herein designated 
VGAM RNA, also designated SEQ ID:419. 

[2323] Another function of VGAM84 is therefore inhibition of 
Synaptotagmin XIII (SYT13, Accession XM_167880). Ac- 
cordingly, utilities of VGAM84 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SYT13. LOC134301 (Accession XM.059705) 
is another VGAM 84 host target gene. LOC134301 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC134301, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC134301 BINDING SITE, designated SEQ ID:3016, to 
the nucleotide sequence of VGAM84 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:419. 

[2324] Another function of VGAM84 is therefore inhibition of 

LOC134301 (Accession XM.059705). Accordingly, utilities 
of VGAM84 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC134301. LOC151438 (Accession XM.098060) is an- 
other VGAM84 host target gene. LOC151438 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC151438, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151438 BINDING SITE, designated SEQ ID:3346, to 
the nucleotide sequence of VGAM84 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:419. 

[2325] Another function of VGAM84 is therefore inhibition of 

LOC151438 (Accession XM_098060). Accordingly, utilities 
of VGAM84 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC151438. LOC158696 (Accession XM.088644) is an- 
other VGAM84 host target gene. LOC158696 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158696, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158696 BINDING SITE, designated SEQ ID:3223, to 
the nucleotide sequence of VGAM84 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:419. 
[2326] Another function of VGAM84 is therefore inhibition of 

LOC158696 (Accession XM_088644). Accordingly, utilities 
of VGAM84 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158696. LOC221975 (Accession XM.166534) is an- 
other VGAM84 host target gene. LOC221975 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221975, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221975 BINDING SITE, designated SEQ ID:3570, to 



the nucleotide sequence of VGAM84 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:419. 

[2327] Another function of VGAM84 is therefore inhibition of 

LOC221975 (Accession XM_166534). Accordingly, utilities 
of VGAM84 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221975. LOC84549 (Accession NM.032509) is an- 
other VGAM84 host target gene. LOC84549 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC84549, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC84549 BINDING SITE, designated SEQ ID:2256, to the 
nucleotide sequence of VGAM84 RNA, herein designated 
VGAM RNA, also designated SEQ ID:419. 

[2328] Another function of VGAM84 is therefore inhibition of 

LOC84549 (Accession NM_032509). Accordingly, utilities 
of VGAM84 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC84549. LOC90459 (Accession XM.031826) is another 
VGAM 84 host target gene. LOC90459 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by LOC90459, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90459 BINDING SITE, designated SEQ ID:2644, to the 
nucleotide sequence of VGAM84 RNA, herein designated 
VGAM RNA, also designated SEQ ID:419. 

[2329] Another function of VGAM84 is therefore inhibition of 

LOC90459 (Accession XM_031826). Accordingly, utilities 
of VGAM84 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90459. LOC90529 (Accession XM.032350) is another 
VGAM 84 host target gene. LOC90529 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LOC90529, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90529 BINDING SITE, designated SEQ ID:2652, to the 
nucleotide sequence of VGAM84 RNA, herein designated 
VGAM RNA, also designated SEQ ID:419. 

[2330] Another function of VGAM84 is therefore inhibition of 

LOC90529 (Accession XM_032350). Accordingly, utilities 



of VGAM84 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90529. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 85 (VGAM85) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2331] VGAM85 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM85 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2332] VGAM85 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM85 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2333] VGAM85 gene encodes a VGAM85 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM85 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM85 precursor RNA is designated SEQ 



ID:71, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:71 is 
located at position 26098 relative to the genome of Vac- 
cinia Virus. 

[2334] VGAM85 precursor RNA folds onto itself, forming VGAM85 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2335] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 8 5 folded precursor RNA into VGAM 8 5 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 90%) nucleotide se- 
quence of VGAM85 RNA is designated SEQ ID:420, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[2336] VGAM85 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 8 5 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 8 5 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[233 7 ] VGAM 8 5 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM85 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM85 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM85 RNA, 
herein designated VGAM RNA, may have a different num- 



ber of host target binding sites in untranslated regions of 
a VGAM85 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2338] The complementary binding of VGAM85 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 8 5 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM85 host tar- 
get RNA into VGAM85 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2339] it is appreciated that VGAM85 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM85 host target genes. The mRNA of 
each one of this plurality of VGAM85 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM85 RNA, herein designated VGAM 
RNA, and which when bound by VGAM85 RNA causes in- 



hibition of translation of respective one or more VGAM85 
host target proteins. 

[2340] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM85 gene, herein designated VGAM GENE, on one or 
more VGAM85 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

t 2341 ] It is yet further appreciated that a function of VGAM 8 5 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM85 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM85 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM85 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2342] Nucleotide sequences of the VCAM85 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 8 5 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM85 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM85 are further de- 
scribed hereinbelow with reference to Table 1. 

[2343] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM85 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM85 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2344] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM85 gene, herein designated VGAM is in- 
hibition of expression of VGAM85 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 



of VGAM85 correlate with, and may be deduced from, the 
identity of the target genes which VGAM85 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2345] Coagulation Factor II (thrombin) Receptor-like 3 (F2RL3, 
Accession NM_003950) is a VGAM85 host target gene. 
F2RL3 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by F2RL3, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of F2RL3 BINDING SITE, designated SEQ ID: 1074, 
to the nucleotide sequence of VGAM85 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:420. 

[2346] a function of VGAM85 is therefore inhibition of Coagula- 
tion Factor II (thrombin) Receptor-like 3 (F2RL3, Accession 
NM_003950), a gene which Protease-activated receptor 4; 
G protein-coupled receptor that increases phosphoinosi- 
tide hydrolysis. Accordingly, utilities of VGAM85 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with F2RL3. The function of 
F2RL3 has been established by previous studies. Pro- 
tease-activated receptors 1 (PARI; 187930), 2 (PAR2; 



600933), and 3 (PAR3; 601919) are members of a unique 
G protein-coupled receptor family. They are characterized 
by a tethered peptide ligand at the extracellular amino 
terminus that is generated by minor proteolysis. Xu et al. 
(1998) identified a partial cDNA sequence of a fourth 
member of this family, PAR4, in an expressed sequence 
tag (EST) database, and a full-length cDNA clone was iso- 
lated from a lymphoma Daudi cell cDNA library. The open 
reading frame coded for a 7-transmembrane domain pro- 
tein of 385 amino acids with 33% amino acid sequence 
identity with PAR1-3. A putative protease cleavage site 
was identified within the extracellular amino terminus. 
Northern blot analysis showed that PAR4 mRNA is ex- 
pressed in a number of human tissues, with high levels 
being present in lung, pancreas, thyroid, testis, and small 
intestine. By fluorescence in situ hybridization, Xu et al. 
(1998) mapped the PAR4 gene to 19pl2. Animal model 
experiments lend further support to the function of 
F2RL3. Sambrano et al. (2001) demonstrated that platelets 
from Par4-deficient mice failed to change shape, mobilize 
calcium, secrete ATP, or aggregate in response to throm- 
bin. 

[2347] it j S appreciated that the abovementioned animal model 



for F2RL3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[2348] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2349] xu, W.-F.; Andersen, H.; Whitmore, T. E.; Presnell, S. R.; 

Yee, D. P.; Ching, A.; Gilbert, T.; Davie, E. W.; Foster, D. C. 
: Cloning and characterization of human protease-acti- 
vated receptor 4. Proc. Nat. Acad. Sci. 95: 6642-6646, 
1998. ; and 

[2350] Sambrano, G. R.; Weiss, E. J.; Zheng, Y.-W.; Huang, W.; 

Coughlin, S. R. : Role of thrombin signalling in platelets in 
haemostasis and thrombosis. Nature 413: 74-78, 2001. 

[2351] Further studies establishing the function and utilities of 
F2RL3 are found in John Hopkins OMIM database record 
ID 602779, and in sited publications numbered 1755, 
2132-213 and 1756 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. RAP1B, Member of RAS Oncogene Family (RAP1B, Ac- 
cession NM_015646) is another VGAM85 host target gene. 
RAP IB BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by RAP1B, 



corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of RAP1B BINDING SITE, designated SEQ ID:1642, 
to the nucleotide sequence of VGAM85 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:420. 
[2352] Another function of VGAM85 is therefore inhibition of 

RAP IB, Member of RAS Oncogene Family (RAP1B, Acces- 
sion NM_015646), a gene which induces morphological 
reversion of a cell line transformed by a ras oncogene. 
Accordingly, utilities of VGAM85 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RAP IB. The function of RAP IB has been 
established by previous studies. Three human cDNAs en- 
coding 'new' RAS-related proteins, designated RAP1A, 
RAP IB, and RAP2, were isolated by Pizon et al. (1988). 
These proteins share approximately 50% amino acid iden- 
tity with the classical RAS proteins and have numerous 
structural features in common. The most striking differ- 
ence between the RAP and RAS proteins resides in their 
61st amino acid: glutamine in RAS is replaced by threo- 
nine in RAP proteins. Animal model experiments lend fur- 
ther support to the function of RAP1B. Using mice trans- 



genie for constitutive expression of Rapla within the T 
cell lineage, Sebzda et al. (2002) found that instead of an- 
ergy, these T cells showed enhanced T cell receptor-me- 
diated responses, both in thymocytes and in mature T 
cells. In addition, Rapla activation induces strong activa- 
tion of beta-1 (OMIM Ref. No. 135630) and beta-2 (OMIM 
Ref. No. 600065) integrins. The authors concluded that 
Rapla positively influences T cells by augmenting their 
responses and directing integrin activation. 

[2353] it j S appreciated that the abovementioned animal model 
for RAP1B is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[2354] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2355] pizon, V.; Chardin, P.; Lerosey, I.; Olofsson, B.; Tavitian, A. 
: Human cDNAs RAP1 and RAP2 homologous to the 
Drosophila gene Dras3 encode proteins closely related to 
ras in the 'effector' region. Oncogene 3: 201-204, 1988. ; 
and 

[2356] Kitayama, H.; Sugimoto, Y.; Matsuzaki, T.; Ikawa, Y.; Noda, 
M. : A ras-related gene with transformation suppressor 



activity. Cell 56: 77-84, 1989. PubMed ID : 2642744 9. 
Sebzda, E.; Brae. 

[2357] Further studies establishing the function and utilities of 
RAP IB are found in John Hopkins OMIM database record 
ID 179530, and in sited publications numbered listed in 
the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Solute Carrier Family 6 
(neurotransmitter transporter, betaine/GABA), Member 12 
(SLC6A12, Accession NM.003044) is another VGAM85 
host target gene. SLC6A12 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by SLC6A12, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SLC6A12 BINDING SITE, 
designated SEQ ID:988, to the nucleotide sequence of 
VGAM85 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:420. 

[2358] Another function of VGAM85 is therefore inhibition of So- 
lute Carrier Family 6 (neurotransmitter transporter, be- 
taine/GABA), Member 12 (SLC6A12, Accession 
NM_003044), a gene which transports betaine and gaba. 
Accordingly, utilities of VGAM85 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with SLC6A12. The function of SLC6A12 has 
been established by previous studies. Yamauchi et al. 
(1992) stated that Madin-Darby canine kidney (MDCK) 
cells accumulate betaine when cultured in hypertonic me- 
dia. They isolated an MDCK cell cDNA encoding a renal 
betaine transporter and designated it BGT1. When ex- 
pressed in Xenopus oocytes, the BGT1 protein exhibited 
chloride- and sodium-dependent transport of both be- 
taine and the neurotransmitter GABA. Northern blot anal- 
ysis revealed that BGT1 expression is limited to the canine 
kidney medulla and is induced in MDCK cells by hyper- 
tonicity. Using the canine BGT1 sequence, Rasola et al. 
(1995) isolated a cDNA from a kidney library encoding the 
human homolog. The predicted 614-amino acid human 
protein has the typical structure of neurotransmitter 
transporters, with 12 transmembrane domains and a large 
extracellular loop between the third and fourth trans- 
membrane domains. Northern blot analysis indicated that 
BGT1 is expressed as several mRNAs in human kidney and 
other tissues. Borden et al. (1995) also isolated human 
BGT1 cDNAs and reported that the human protein shares 
91% and 87% sequence identity with canine and mouse 



BGT1, respectively. Heterologous expression of human 
BGT1 in mammalian cells conferred high-affinity GABA 
uptake. 

[2359] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2360] Yamauchi, A.; Uchida, S.; Kwon, H. M.; Preston, A. S.; 

Robey, R. B.; Garcia-Perez, A.; Burg, M. B.; Handler, J. S. : 
Cloning of a Na(+) and CI(-)-dependent betaine trans- 
porter that is regulated by hypertonicity. J. Biol. Chem. 
267: 649-652, 1992. ; and 

[2361] Rasola, A.; Galietta, L.J. V.; Barone, V.; Romeo, G.; Bag- 
nasco, S. : Molecular cloning and functional characteriza- 
tion of a GABA/betaine transporter from human kidney. 
FEBS Lett. 373: 22. 

[2362] Further studies establishing the function and utilities of 
SLC6A12 are found in John Hopkins OMIM database 
record ID 603080, and in sited publications numbered 
238-240 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.Aldehyde 
Dehydrogenase 5 Family, Member Al 
(succinate-semialdehyde dehydrogenase) (ALDH5A1, Ac- 
cession NM_001080) is another VGAM85 host target gene. 



ALDH5A1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
ALDH5A1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ALDH5A1 BINDING SITE, designated SEQ 
ID:799, to the nucleotide sequence of VGAM85 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:420. 

[2363] Another function of VGAM85 is therefore inhibition of 
Aldehyde Dehydrogenase 5 Family, Member Al 
(succinate-semialdehyde dehydrogenase) (ALDH5A1, Ac- 
cession NM.001080). Accordingly, utilities of VGAM 8 5 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ALDH5A1. Chromo- 
some 20 Open Reading Frame 112 (C20orfll2, Accession 
NM.080616) is another VGAM 8 5 host target gene. 
C20orfll2 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
C20orfll2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C20orfll2 BINDING SITE, designated SEQ 



ID:2379, to the nucleotide sequence of VGAM85 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:420. 

[2364] Another function of VGAM85 is therefore inhibition of 
Chromosome 20 Open Reading Frame 112 (C20orfll2, 
Accession NM_080616). Accordingly, utilities of VGAM 8 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfll2. Dicerl, 
Dcr-1 Homolog (Drosophila) (DICER1, Accession 
NM.030621) is another VGAM 8 5 host target gene. DICER1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DICER1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of DICER1 BINDING SITE, designated SEQ ID:2152, to the 
nucleotide sequence of VGAM85 RNA, herein designated 
VGAM RNA, also designated SEQ ID:420. 

[2365] Another function of VGAM85 is therefore inhibition of 
Dicerl, Dcr-1 Homolog (Drosophila) (DICER1, Accession 
NM_030621). Accordingly, utilities of VGAM85 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with DICERl. DKFZP566G1424 



(Accession XM_097771) is another VGAM85 host target 
gene. DKFZP566G1424 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by DKFZP566G1424, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP566G1424 
BINDING SITE, designated SEQ ID:3320, to the nucleotide 
sequence of VGAM85 RNA, herein designated VGAM RNA, 
also designated SEQ ID:420. 
[2366] Another function of VGAM85 is therefore inhibition of DK- 
FZP566G1424 (Accession XM.097771). Accordingly, utili- 
ties of VGAM85 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP566G1424. FLJ10858 (Accession NM.018248) is 
another VGAM 8 5 host target gene. FLJ10858 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ10858, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ10858 
BINDING SITE, designated SEQ ID:1805, to the nucleotide 
sequence of VGAM85 RNA, herein designated VGAM RNA, 



also designated SEQ ID:420. 

[2367] Another function of VGAM85 is therefore inhibition of 

FLJ10858 (Accession NM.018248). Accordingly, utilities of 
VGAM85 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10858. 
FLJ13265 (Accession NM.024877) is another VGAM85 
host target gene. FLJ 13265 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 13265, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13265 BINDING SITE, 
designated SEQ ID:2100, to the nucleotide sequence of 
VGAM85 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:420. 

[2368] Another function of VGAM85 is therefore inhibition of 

FLJ13265 (Accession NM_024877). Accordingly, utilities of 
VGAM85 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13265. 
FLJ22282 (Accession NM.024792) is another VGAM85 
host target gene. FLJ22282 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ22282, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22282 BINDING SITE, 
designated SEQ ID:2089, to the nucleotide sequence of 
VGAM85 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:420. 
[2369] Another function of VGAM85 is therefore inhibition of 

FLJ22282 (Accession NM.024792). Accordingly, utilities of 
VGAM85 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22282. 
GBTS1 (Accession NM.145173) is another VGAM85 host 
target gene. GBTS1 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by GBTS1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GBTS1 BINDING SITE, designated SEQ 
ID:2516, to the nucleotide sequence of VGAM 8 5 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:420. 

[2370] Another function of VGAM85 is therefore inhibition of 
GBTS1 (Accession NM.145173). Accordingly, utilities of 
VGAM85 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with GBTS1. 
KIAA0193 (Accession NM.014766) is another VGAM85 
host target gene. KIAA0193 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0193, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0193 BINDING SITE, 
designated SEQ ID: 1545, to the nucleotide sequence of 
VGAM85 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:420. 
[2371] Another function of VGAM85 is therefore inhibition of 
KIAA0193 (Accession NM_014766). Accordingly, utilities 
of VGAM85 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0193. KIAA1030 (Accession XM.167789) is another 
VGAM 8 5 host target gene. KIAA1030 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1030, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1030 BINDING SITE, designated SEQ ID:3597, to the 



nucleotide sequence of VGAM85 RNA, herein designated 
VGAM RNA, also designated SEQ ID:420. 

[2372] Another function of VGAM85 is therefore inhibition of 
KIAA1030 (Accession XM.167789). Accordingly, utilities 
of VGAM85 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1030. Olfactory Receptor, Family 7, Subfamily C, 
Member 1 (OR7C1, Accession NM_017506) is another 
VGAM 8 5 host target gene. OR7C1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by OR7C1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of OR7C1 BINDING SITE, 
designated SEQ ID:1719, to the nucleotide sequence of 
VGAM 8 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:420. 

[2373] Another function of VGAM85 is therefore inhibition of Ol- 
factory Receptor, Family 7, Subfamily C, Member 1 
(OR7C1, Accession NM.017506). Accordingly, utilities of 
VGAM85 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with OR7C1. 
PR02214 (Accession NM.018517) is another VGAM 8 5 



host target gene. PR02214 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by PR02214, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PR02214 BINDING SITE, 
designated SEQ ID: 1834, to the nucleotide sequence of 
VGAM85 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:420. 
[2374] Another function of VGAM85 is therefore inhibition of 

PR02214 (Accession NM.018517). Accordingly, utilities of 
VGAM85 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR02214. 
Smith-Magenis Syndrome Chromosome Region, Candidate 
5 (SMCR5, Accession NM.144774) is another VGAM85 
host target gene. SMCR5 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by SMCR5, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SMCR5 BINDING SITE, des- 
ignated SEQ ID:2502, to the nucleotide sequence of 
VGAM 8 5 RNA, herein designated VGAM RNA, also desig- 



nated SEQ ID:420. 

[2375] Another function of VGAM85 is therefore inhibition of 

Smith-Magenis Syndrome Chromosome Region, Candidate 
5 (SMCR5, Accession NM_144774). Accordingly, utilities of 
VGAM85 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMCR5. 
SSH1 (Accession NM.018984) is another VGAM85 host 
target gene. SSH1 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by SSH1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SSH1 BINDING SITE, designated SEQID:1869, 
to the nucleotide sequence of VGAM85 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:420. 

[2376] Another function of VGAM85 is therefore inhibition of 
SSH1 (Accession NM_018984). Accordingly, utilities of 
VGAM85 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SSH1. 
TERA (Accession NM_021238) is another VGAM 8 5 host 
target gene. TERA BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by TERA, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TERA BINDING SITE, designated SEQ 
ID: 1948, to the nucleotide sequence of VGAM85 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:420. 

[2377] Another function of VGAM85 is therefore inhibition of 
TERA (Accession NM_021238). Accordingly, utilities of 
VGAM85 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TERA. 
Williams-Beuren Syndrome Chromosome Region 23 
(WBSCR23, Accession NM.025042) is another VGAM8 5 
host target gene. WBSCR23 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by WBSCR23, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of WBSCR23 BINDING SITE, 
designated SEQ ID:2131, to the nucleotide sequence of 
VGAM 8 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:420. 

[2378] Another function of VGAM85 is therefore inhibition of 
Williams-Beuren Syndrome Chromosome Region 23 



(WBSCR23, Accession NM_025042). Accordingly, utilities 
of VGAM85 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with WB- 
SCR23. LOC134637 (Accession XM.059727) is another 
VGAM85 host target gene. LOC134637 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by LOC134637, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC134637 BINDING SITE, designated SEQ ID:3017, to the 
nucleotide sequence of VGAM85 RNA, herein designated 
VGAM RNA, also designated SEQ ID:420. 
[2379] Another function of VGAM85 is therefore inhibition of 

LOC134637 (Accession XM_059727). Accordingly, utilities 
of VGAM85 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC134637. LOC146745 (Accession XM.085577) is an- 
other VGAM85 host target gene. LOC146745 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC146745, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC146745 BINDING SITE, designated SEQ ID:3098, to 
the nucleotide sequence of VGAM85 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:420. 

[2380] Another function of VGAM85 is therefore inhibition of 

LOC146745 (Accession XM.085577). Accordingly, utilities 
of VGAM85 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146745. LOC153416 (Accession XM.018473) is an- 
other VGAM85 host target gene. LOC153416 BINDING 
SITE is HOST TARGET binding site found in the 3 V un- 
translated region of mRNA encoded by LOC153416, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153416 BINDING SITE, designated SEQ ID:2573, to 
the nucleotide sequence of VGAM85 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:420. 

[2381] Another function of VGAM85 is therefore inhibition of 

LOC153416 (Accession XM_018473). Accordingly, utilities 
of VGAM85 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153416. LOC157867 (Accession XM_098831) is an- 



other VGAM85 host target gene. LOC157867 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157867, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157867 BINDING SITE, designated SEQ ID:3383, to 
the nucleotide sequence of VGAM85 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:420. 
[2382] Another function of VGAM85 is therefore inhibition of 

LOC157867 (Accession XM_098831). Accordingly, utilities 
of VGAM85 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157867. LOC201243 (Accession XM.113935) is an- 
other VGAM85 host target gene. LOC201243 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC201243, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201243 BINDING SITE, designated SEQ ID:3425, to 
the nucleotide sequence of VGAM85 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:420. 



[2383] Another function of VGAM85 is therefore inhibition of 

LOC201243 (Accession XM.113935). Accordingly, utilities 
of VGAM85 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201243. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 86 (VGAM86) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2384] VGAM86 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM86 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2385] VGAM86 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM86 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2386] VGAM86 gene encodes a VGAM86 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM86 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM86 precursor RNA is designated SEQ 
ID:72, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:72 is 
located at position 25950 relative to the genome of Vac- 
cinia Virus. 

[2387] VGAM86 precursor RNA folds onto itself, forming VGAM86 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2388] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM86 folded precursor RNA into VGAM86 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 



quence of VGAM86 RNA is designated SEQ ID:421, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2389] VGAM86 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 86 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM86 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2390] VGAM 86 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM86 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM86 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 



tion only, and is not meant to be limiting - VGAM86 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM86 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2391] The complementary binding of VGAM86 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 86 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM86 host tar- 
get RNA into VGAM86 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 2392 ] It is appreciated that VGAM86 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM86 host target genes. The mRNA of 
each one of this plurality of VGAM86 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM86 RNA, herein designated VGAM 
RNA, and which when bound by VGAM86 RNA causes in- 
hibition of translation of respective one or more VGAM86 
host target proteins. 

[2393] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM86 gene, herein designated VGAM GENE, on one or 
more VGAM86 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[2394] | t j S y e t further appreciated that a function of VGAM86 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM86 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM86 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM86 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2395] Nucleotide sequences of the VGAM86 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM86 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM86 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM86 are further de- 
scribed hereinbelow with reference to Table 1. 

[2396] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM86 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM86 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2397] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM86 gene, herein designated VGAM is in- 



hibition of expression of VGAM86 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM86 correlate with, and may be deduced from, the 
identity of the target genes which VGAM86 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2398] Oxidative-stress Responsive 1 (OSR1, Accession 

NM.005109) is a VGAM86 host target gene. OSR1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by OSR1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of OSR1 
BINDING SITE, designated SEQ ID:1188, to the nucleotide 
sequence of VGAM86 RNA, herein designated VGAM RNA, 
also designated SEQ ID:421. 

[2399] a function of VGAM86 is therefore inhibition of Oxidative- 
stress Responsive 1 (OSR1, Accession NM.005109), a 
gene which mediats stress-activated signals. Accordingly, 
utilities of VGAM86 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with OSR1. The function of OSR1 has been established by 
previous studies. The 3p22-p21.3 chromosomal region is 



one of 3 regions of 3p that is commonly deleted in various 
carcinomas. By analyzing a cloned segment from this re- 
gion, Tamari et al. (1999) identified a novel gene that they 
designated OSR1 (oxidative stress-responsive-1) because 
the predicted 527-amino acid protein shares 39% identity 
with Ste20/oxidant stress-response kinase-1 (OMIM Ref. 
No. 602255). The OSR1 gene contains 18 exons and 
spans approximately 90 kb. Northern blot analysis re- 
vealed that OSR1 was expressed as a 4.6-kb major tran- 
script in all tissues tested. A less abundant 7.5-kb mRNA 
was detected in heart and skeletal muscle. Daigo et al. 
(1999) reported that the OSR1 gene is located between 
the OCTL1 (OMIM Ref. No. 604047) and MYD88 (OMIM 
Ref. No. 602170) genes on 3p22-p21.3. 

[2400] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2401] Tamari, M.; Daigo, Y.; Nakamura, Y. : Isolation and char- 
acterization of a novel serine threonine kinase gene on 
chromosome 3q22-21.3.J. Hum. Genet. 44: 116-120, 
1999. ; and 

[2402] Daigo, Y.; Isomura, M.; Nishiwaki, T.; Tamari, M.; 

Ishikawa, S.; Kai, M.; Murata, Y.; Takeuchi, K.; Yamane, Y.; 



Hayashi, R.; Minami, M.; Fujino, M. A.; Hojo, Y.; Uchiyama, 
I.; Takagi, T.;. 

[2403] Further studies establishing the function and utilities of 
OSR1 are found in John Hopkins OMIM database record ID 
604046, and in sited publications numbered 2027 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Paired Basic Amino Acid 
Cleaving System 4 (PACE4, Accession NM.138325) is an- 
other VGAM86 host target gene. PACE4 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by PACE4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PACE4 BIND- 
ING SITE, designated SEQ ID:2435, to the nucleotide se- 
quence of VGAM86 RNA, herein designated VGAM RNA, 
also designated SEQ ID:421. 

[2404] Another function of VGAM86 is therefore inhibition of 

Paired Basic Amino Acid Cleaving System 4 (PACE4, Acces- 
sion NM_138325), a gene which processes hormone pre- 
cursors by cleaving paired basic amino acids. Accordingly, 
utilities of VGAM86 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with PACE4. The function of PACE4 has been established 
by previous studies. Using PCR methods, Kiefer et al. 
(1991) identified a second human subtilisin— like protease 
gene on chromosome 15. PCR primers were designed to 
be specific for the subfamily of eukaryotic subtilisin-like 
proteases with specificity for paired basic amino acid 
residue processing motifs. The gene encoding this pro- 
tease, designated PACE4, also encoded a smaller subtil- 
isin-related polypeptide derived by alternative mRNA 
splicing. As with the product of the PACE gene (OMIM Ref. 
No. 136950), the tissue distribution of PACE4 was 
widespread, with comparatively higher levels in the liver. 
By in situ hybridization using isolated cosmid clones, 
Kiefer et al. (1991) mapped the PACE4 gene to chromo- 
some 15 in close proximity to the PACE gene at 
15q25-q26. Double labeling in situ hybridization sug- 
gested that the 2 genes are within 5 megabases of each 
other. Mbikay et al. (1995) mapped the gene for PACE4 
(Pcsk6) to mouse chromosome 7 by RFLP analysis of a 
DNA panel from an interspecific backcross. It was located 
at a distance of 13 cM from the Pcsk3 locus, which speci- 
fies furin (OMIM Ref. No. 136950), another member of this 
family of enzymes previously mapped to mouse chromo- 



some 7. This is in concordance with the known close 
proximity of these 2 loci in the homologous region on hu- 
man 15q25-qter. Pcsk3 and Pcsk6 map to a region of 
mouse chromosome 7 that has been associated cytoge- 
netically with postnatal lethality in maternal disomy, sug- 
gesting that these genes may be imprinted. 

[2405] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2406] Kiefer, M. C; Tucker, J. E.; Joh, R.; Landsberg, K. E.; Salt- 
man, D.; Barr, P.J. : Identification of a second human sub- 
tilisin— like protease gene in the fes/fps region of chromo- 
some 15. DNA Cell Biol. 10: 757-769, 1991. ; and 

[2407] Mbikay, M.; Seidah, N. C; Chretien, M.; Simpson, E. M. : 
Chromosomal assignment of the genes for proprotein 
convertases PC4, PC5, and PACE 4 in mouse and human. 
Genomics 26: 123-129, 19. 

[2408] Further studies establishing the function and utilities of 
PACE4 are found in John Hopkins OMIM database record 
ID 167405, and in sited publications numbered 2365 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. KIAA1462 
(Accession XM_166132) is another VGAM86 host target 



gene. KIAA1462 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA1462, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1462 BINDING SITE, designated 
SEQ ID:3522, to the nucleotide sequence of VGAM86 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:421. 

[2409] Another function of VGAM86 is therefore inhibition of 
KIAA1462 (Accession XM.166132). Accordingly, utilities 
of VGAM86 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1462. LOC145945 (Accession XM.096908) is another 
VGAM 86 host target gene. LOC145945 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LOC145945, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC145945 BINDING SITE, designated SEQ ID:3280, to the 
nucleotide sequence of VGAM86 RNA, herein designated 
VGAM RNA, also designated SEQ ID:421. 



°] Another function of VGAM86 is therefore inhibition of 
LOC145945 (Accession XM_096908). Accordingly, utilities 
of VGAM86 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145945. LOC2 19401 (Accession XM.166706) is an- 
other VGAM86 host target gene. LOC219401 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC2 19401, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19401 BINDING SITE, designated SEQ ID:3580, to 
the nucleotide sequence of VGAM86 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:421. 

1 ] Another function of VGAM86 is therefore inhibition of 
LOC219401 (Accession XM.166706). Accordingly, utilities 
of VGAM86 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19401. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 87 (VGAM87) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[2412] VGAM87 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM87 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2413] VGAM87 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM87 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2414] VGAM 8 7 gene encodes a VGAM 8 7 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM87 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM87 precursor RNA is designated SEQ 
ID:73, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:73 is 
located at position 28644 relative to the genome of Vac- 
cinia Virus. 

[2415] VGAM 8 7 precursor RNA folds onto itself, forming VGAM 8 7 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[2416] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM87 folded precursor RNA into VGAM87 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM87 RNA is designated SEQ ID:422, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2417] VGAM 8 7 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 8 7 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 8 7 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 



untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 
t 241 8] VGAM87 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM87 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM87 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM87 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 8 7 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 



[2419] The complementary binding of VGAM87 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM87 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM87 host tar- 
get RNA into VGAM87 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2420] it is appreciated that VGAM87 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM87 host target genes. The mRNA of 
each one of this plurality of VGAM87 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM87 RNA, herein designated VGAM 
RNA, and which when bound by VGAM87 RNA causes in- 
hibition of translation of respective one or more VGAM87 
host target proteins. 

t 2421 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM87 gene, herein designated VGAM GENE, on one or 
more VGAM87 host target gene, herein designated VGAM 



HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2422] | t j S yet further appreciated that a function of VGAM87 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM87 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM87 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM87 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2423] Nucleotide sequences of the VGAM87 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



x diced x VGAM87 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM87 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM87 are further de- 
scribed hereinbelow with reference to Table 1. 

[2424] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM87 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM87 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2425] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM87 gene, herein designated VGAM is in- 
hibition of expression of VGAM87 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM87 correlate with, and may be deduced from, the 
identity of the target genes which VGAM87 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2426] ATP-binding Cassette, Sub-family A (ABC1), Member 1 

(ABCA1, Accession NM_005502) is a VGAM 8 7 host target 
gene. ABCA1 BINDING SITE is HOST TARGET binding site 



found in the 3 X untranslated region of mRNA encoded by 
ABCA1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ABCA1 BINDING SITE, designated SEQ 
ID: 12 19, to the nucleotide sequence of VGAM87 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:422. 

t 2427 ] A function of VGAM 8 7 is therefore inhibition of ATP- 

binding Cassette, Sub-family A (ABC1), Member 1 (ABCA1, 
Accession NM_005502), a gene which camp-dependent 
and sulfonylurea-sensitive anion transporter. Accordingly, 
utilities of VGAM87 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ABCA1. The function of ABCA1 has been established 
by previous studies. By a PCR-based approach, Luciani et 
al. (1994) identified 2 novel mammalian members of the 
family of ATP-binding cassette (ABC) transporters desig- 
nated ABC1 and ABC2 (OMIM Ref. No. 600047). They be- 
long to a group of traffic ATPases encoded as a single 
multifunctional protein, such as CFTR (OMIM Ref. No. 
602421) and P-glycoproteins (see OMIM Ref. No. 
171050). Both ABC1 and ABC2 are large, internally sym- 



metrical molecules that contain complete information for 
a functional 'channel-like' structure, a feature typical of 
the mammalian transporters at the plasma membrane. In 
both ABC1 and ABC2, the 2 halves of the molecules do not 
share extensive sequence similarity, apart from the nu- 
cleotide binding domains. This feature, shared with CFTR 
and with MRP1 (OMIM Ref. No. 158343), is in contrast with 
the high similarity shown by the 2 halves of P- 
glycoproteins. The finding argues against internal gene 
duplication as the event giving rise to the symmetric 
structure and favors the alternative hypothesis of the fu- 
sion of 2 independently evolved genes encoding the 2 
halves. Santamarina-Fojo et al. (2000) found that the 
ABCA1 gene spans 149 kb and contains 50 exons. They 
identified 62 repetitive Alu sequences in the 49 introns. 
Comparative analysis of the mouse and human ABCA1 
promoter sequences identified specific regulatory ele- 
ments that are evolutionarily conserved. Pullinger et al. 
(2000) analyzed the promoter region of ABCA1. They 
identified 7 putative SP1 (OMIM Ref. No. 189906)-binding 
sites, 4 sterol regulatory elements (SREs) similar to the 
SRE of the low density lipoprotein receptor (LDLR; 606945) 
promoter region, a CpG island, a possible weak TATA box, 



2 distal CCAAT sequences, and binding sites for several 

other transcription factors. 
[2428] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[ 242 9] Luciani, M. F.; Denizot, F.; Savary, S.; Mattel, M. C; Chi- 

mini, G. : Cloning of two novel ABC transporters mapping 

on human chromosome 9. Genomics 21: 150-159, 1994. 

; and 

[2430] Santamarina-Fojo, S.; Peterson, K.; Knapper, C; Qiu, Y.; 
Freeman, L; Cheng, J. -F.; Osorio, J.; Remaley, A.; Yang, 
X.-P.; Haudenschild, C; Prades, C; Chimini, G.; Blackmon, 
E.; Franc. 

[2431] Further studies establishing the function and utilities of 
ABCA1 are found in John Hopkins OMIM database record 
ID 600046, and in sited publications numbered 
2331-2157, 2332, 2333-2334, 1662, 2335-2339, 2346, 
2341-2343, 2347, 2349, 2159-1759, 263 and 
2160-1762 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. CD2-associated Protein (CD2AP, Accession 
NM_012120) is another VGAM87 host target gene. CD2AP 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by CD2AP, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CD2AP BINDING SITE, designated SEQ ID: 1408, to the 
nucleotide sequence of VGAM87 RNA, herein designated 
VGAM RNA, also designated SEQ ID:422. 
[2432] Another function of VGAM87 is therefore inhibition of 

CD2-associated Protein (CD2AP, Accession NM_012120), 
a gene which binds CAS ligand and may therefor involves 
in its growth regulatory pathway. Accordingly, utilities of 
VGAM87 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CD2AP. 
The function of CD2AP has been established by previous 
studies. P130(Cas) (OMIM Ref. No. 602941) is a docking 
protein that is tyrosine-phosphorylated in response to a 
variety of extracellular stimuli, such as growth factors, 
cell-cell interaction, and cell-matrix interaction, and ap- 
pears to play a critical role in the integrin-linked forma- 
tion of focal complexes. To understand the growth regu- 
latory pathway of pl30(Cas), Kirsch et al. (1999) used the 
yeast 2-hybrid system to search for interacting molecules. 
They identified a human protein, which they called CMS 



for pl30(Cas) ligand with multiple SH3 domains, as a di- 
rect binding protein of pl30(Cas). CMS is a multifunc- 
tional adapter-type molecule, which is localized in the cy- 
toplasm, membrane ruffles, and leading edges of cells. Its 
structure and colocalization with F-actin (see OMIM Ref. 
No. 102610) and pl30(Cas) suggested a function as a 
scaffolding protein involved in the dynamic regulation of 
the actin cytoskeleton. The cDNA corresponding to CMS 
encodes a protein of 639 amino acids with a deduced 
molecular mass of approximately 70 kD. Amino acid anal- 
ysis revealed that CMS contains in its N terminus 3 SH3 
domains followed by a proline-rich region containing 
binding sites for SH3 domains. Putative actin-binding 
sites and a coiled-coil domain are located at the C termi- 
nus of the protein, which also contains a putative leucine 
zipper motif. CMS mRNA is ubiquitously expressed in 
adult and fetal human tissues as an approximately 5.4-kb 
transcript, as detected by Northern blot analysis. CMS in- 
duces vesicle formation and colocalizes with pl30(Cas) 
and F-actin to membrane ruffles. It also associates with 
and is phosphorylated by tyrosine kinases. Kirsch et al. 
(1999) demonstrated that CMS is able to homodimerize 
through the coiled-coil domain located in its C terminus. 



There was no evidence for intermolecular or intramolecu- 
lar binding via the SH3 domains and PXXP binding. Animal 
model experiments lend further support to the function of 
CD2AP. Shih et al. (1999) generated mice lacking CD2AP 
by targeted disruption. In CD2AP-deficient mice, immune 
function was compromised, but the mice died from renal 
failure at 6 to 7 weeks of age. In the kidney, CD2AP was 
expressed primarily in glomerular epithelial cells. Knock- 
out mice exhibited defects in epithelial cell foot pro- 
cesses, accompanied by mesangial cell hyperplasia and 
extracellular matrix deposition. CD2AP associated with 
nephrin (OMIM Ref. No. 602716), which is the primary 
component of the slit diaphragm. This observation sup- 
ports a role for CD2AP in this specialized cell junction. 

t 2433 ] It is appreciated that the abovementioned animal model 
for CD2AP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[2434] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[ 243 5] Kirsch, K. H.; Georgescu, M.-M.; Ishimaru, S.; Hanafusa, H. 
: CMS: an adapter molecule involved in cytoskeletal rear- 



rangements. Proc. Nat. Acad. Sci. 96: 6211-6216, 1999. ; 
and 

[2436] shih, N.-Y.; Li, J.; Karpitskii, V.; Nguyen, A.; Dustin, M. L; 
Kanagawa, O.; Miner, J. H.; Shaw, A. S. : Congenital 
nephrotic syndrome in mice lacking CD2-associated pro- 
tein. Science 2. 

[2437] Further studies establishing the function and utilities of 
CD2AP are found in John Hopkins OMIM database record 
ID 604241, and in sited publications numbered 
1198-1200 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Hedgehog Interacting Protein (HHIP, Accession 
NM.022475) is another VGAM87 host target gene. HHIP 
BINDING SITE is HOST TARGET binding site found in the 
5 x untranslated region of mRNA encoded by HHIP, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
HHIP BINDING SITE, designated SEQ ID:1989, to the nu- 
cleotide sequence of VGAM87 RNA, herein designated 
VGAM RNA, also designated SEQ ID:422. 

[2438] Another function of VGAM87 is therefore inhibition of 
Hedgehog Interacting Protein (HHIP, Accession 



NM_022475), a gene which is involved in many funda- 
mental processes in embryonic development, including 
anteroposterior patterns of limbs and regulation of left- 
right asymmetry. Accordingly, utilities of VGAM87 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HHIP. The function of HHIP 
has been established by previous studies. Chuang and 
McMahon (1999) cloned a mouse hedgehog-interacting 
protein cDNA from a limb bud cDNA expression library. 
They determined that the Hip cDNA encodes a type I 
transmembrane glycoprotein, which is expressed in all 
hedgehog target tissues and binds all 3 mammalian 
hedgehog proteins (SHH, 600725; IHH, 600726; DHH, 
605423) with an affinity similar to that of the Ptc protein 
(OMIM Ref. No. 601309), which is also a component of the 
Hh signaling pathway. Like Ptc, Hip expression is upregu- 
lated in response to Hh signaling. Ectopic expression of 
Hip in transgenic mice results in severe skeletal defects 
similar to those observed in Indian hedgehog (IHH) mu- 
tants, demonstrating that Hip is involved in the attenua- 
tion of hedgehog signaling. By database searching with 
the mouse Hip sequence as query, followed by RT-PCR 
and RACE analysis using human adult testis cDNA, Bak et 



al. (2001) cloned a HIP cDNA encoding a deduced 
700-amino acid protein that shares 94% sequence identity 
with mouse Hip. By RT-PCR analysis, HIP expression was 
detected in all fetal and adult tissues examined except fe- 
tal ovary and at very low levels in placenta. 

[2439] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[ 244 0] Bak, M.; Hansen, C; Henriksen, K. F.; Tommerup, N. : The 
human hedgehog-interacting protein gene: structure and 
chromosome mapping to 4q31.21-q31.3. Cytogenet. Cell 
Genet. 92: 300-303, 2001. ; and 

[2441] Chuang, P.-T.; McMahon, A. P. : Vertebrate hedgehog sig- 
nalling modulated by induction of a hedgehog-binding 
protein. Nature 397: 617-621, 1999. 

[2442] Further studies establishing the function and utilities of 
HHIP are found in John Hopkins OMIM database record ID 
606178, and in sited publications numbered 988-989 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.A Kinase (PRKA) 
Anchor Protein 7 (AKAP7, Accession NM_004842) is an- 
other VGAM87 host target gene. AKAP7 BINDING SITE1 
through AKAP7 BINDING SITE3 are HOST TARGET binding 



sites found in untranslated regions of mRNA encoded by 
AKAP7, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of AKAP7 BINDING SITE1 through AKAP7 BINDING 
SITE3, designated SEQ ID:1159, SEQ ID:1683 and SEQ 
ID:2446 respectively, to the nucleotide sequence of 
VGAM87 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:422. 
[2443] Another function of VGAM87 is therefore inhibition of A 
Kinase (PRKA) Anchor Protein 7 (AKAP7, Accession 
NM.004842). Accordingly, utilities of VGAM87 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with AKAP7. Chromosome 22 Open 
Reading Frame 19 (C22orfl9, Accession NM.003678) is 
another VGAM 8 7 host target gene. C22orfl9 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by C22orfl9, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
C22orfl9 BINDING SITE, designated SEQ ID: 1048, to the 
nucleotide sequence of VGAM87 RNA, herein designated 



VGAM RNA, also designated SEQ ID:422. 

[2444] Another function of VGAM87 is therefore inhibition of 

Chromosome 22 Open Reading Frame 19 (C22orfl9, Ac- 
cession NM_003678). Accordingly, utilities of VGAM87 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C22orfl9. DK- 
FZp566D234 (Accession XM.030162) is another VGAM 8 7 
host target gene. DKFZp566D234 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DKFZp566D234, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZp566D234 BINDING SITE, designated SEQ ID:2611, to 
the nucleotide sequence of VGAM87 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:422. 

[2445] Another function of VGAM 8 7 is therefore inhibition of DK- 
FZp566D234 (Accession XM.030162). Accordingly, utili- 
ties of VGAM87 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp566D234. FLJ11160 (Accession NM.018344) is an- 
other VGAM 8 7 host target gene. FLJ11160 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by FLJ 11 160, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ11160 
BINDING SITE, designated SEQ ID:1815, to the nucleotide 
sequence of VGAM87 RNA, herein designated VGAM RNA, 
also designated SEQ ID:422. 

[2446] Another function of VGAM87 is therefore inhibition of 

FLJ11160 (Accession NM.018344). Accordingly, utilities of 
VGAM87 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11160. 
FLJ13089 (Accession XM.048016) is another VGAM 8 7 
host target gene. FLJ 13089 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ 13089, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13089 BINDING SITE, 
designated SEQ ID:2899, to the nucleotide sequence of 
VGAM 8 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:422. 

[2447] Another function of VGAM87 is therefore inhibition of 

FLJ13089 (Accession XM_048016). Accordingly, utilities of 



VGAM87 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13089. 
FLJ14297 (Accession NM.024903) is another VGAM87 
host target gene. FLJ14297 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 14297, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ14297 BINDING SITE, 
designated SEQ ID:2107, to the nucleotide sequence of 
VGAM87 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:422. 
[ 244Q ] Another function of VGAM 8 7 is therefore inhibition of 

FLJ14297 (Accession NM_024903). Accordingly, utilities of 
VGAM87 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14297. 
HSPC065 (Accession NM.014157) is another VGAM87 host 
target gene. HSPC065 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by HSPC065, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of HSPC065 BINDING SITE, 



designated SEQ ID: 1483, to the nucleotide sequence of 
VGAM87 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:422. 

[2449] Another function of VGAM87 is therefore inhibition of 

HSPC065 (Accession NM_014157). Accordingly, utilities of 
VGAM87 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC065. 
LOC150737 (Accession XM.086984) is another VGAM87 
host target gene. LOC150737 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC150737, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC150737 BINDING 
SITE, designated SEQ ID:3149, to the nucleotide sequence 
of VGAM87 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:422. 

[2450] Another function of VGAM87 is therefore inhibition of 

LOC150737 (Accession XM.086984). Accordingly, utilities 
of VGAM87 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150737. LOC152185 (Accession NM.144718) is an- 
other VGAM 8 7 host target gene. LOC152185 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC152185, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152185 BINDING SITE, designated SEQ ID:2498, to 
the nucleotide sequence of VGAM87 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:422. 

[2451] Another function of VGAM87 is therefore inhibition of 

LOC152185 (Accession NM_144718). Accordingly, utilities 
of VGAM87 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152185. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 88 (VGAM88) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2452] VGAM88 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM88 was detected is described 
hereinabove with reference to Figs. 1-8. 



[2453] VGAM88 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM88 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2454] VGAM88 gene encodes a VGAM 8 8 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM88 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM88 precursor RNA is designated SEQ 
ID:74, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:74 is 
located at position 29293 relative to the genome of Vac- 
cinia Virus. 

[2455] VGAM88 precursor RNA folds onto itself, forming VGAM88 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[2456] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM88 folded precursor RNA into VGAM88 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM88 RNA is designated SEQ ID:423, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2457] VCAM88 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM88 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM88 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2458] VGAM88 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM88 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 



plementary binding is due to the fact that the nucleotide 
sequence of VGAM88 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM88 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 8 8 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[2459] The complementary binding of VGAM88 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM88 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM88 host tar- 
get RNA into VGAM88 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2460] it is appreciated that VGAM88 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM88 host target genes. The mRNA of 
each one of this plurality of VGAM88 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM88 RNA, herein designated VGAM 
RNA, and which when bound by VGAM88 RNA causes in- 
hibition of translation of respective one or more VGAM88 
host target proteins. 

[2461] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM88 gene, herein designated VGAM GENE, on one or 
more VGAM88 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 



believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2462] | t j S yet further appreciated that a function of VGAM88 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM88 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM88 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM88 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2463] Nucleotide sequences of the VGAM88 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM88 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM88 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM88 are further de- 
scribed hereinbelow with reference to Table 1. 

[2464] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM88 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM88 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2465] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM88 gene, herein designated VGAM is in- 
hibition of expression of VGAM88 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM88 correlate with, and may be deduced from, the 
identity of the target genes which VGAM88 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2466] Dishevelled Associated Activator of Morphogenesis 2 

(DAAM2, Accession XM.166434) is a VGAM 8 8 host target 
gene. DAAM2 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
DAAM2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DAAM2 BINDING SITE, designated SEQ 
ID:3560, to the nucleotide sequence of VGAM88 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:423. 

[2467] a function of VGAM88 is therefore inhibition of Dishev- 
elled Associated Activator of Morphogenesis 2 (DAAM2, 
Accession XM.166434), a gene which controls cell polarity 
and movement during development. Accordingly, utilities 
of VGAM88 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
DAAM2. The function of DAAM2 and its association with 
various diseases and clinical conditions, has been estab- 
lished by previous studies, as described hereinabove with 
reference to VGAM15.FN14 (Accession NM.016639) is an- 
other VGAM88 host target gene. FN14 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by FN14, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FN14 BIND- 
ING SITE, designated SEQ ID:1703, to the nucleotide se- 
quence of VGAM88 RNA, herein designated VGAM RNA, 
also designated SEQ ID:423. 

[2468] Another function of VGAM88 is therefore inhibition of 
FN14 (Accession NM_016639), a gene which may be a 



transmembrane protein that reduces plasma membrane 
associations with vitronectin and fibronectin . Accordingly, 
utilities of VGAM88 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FN14. The function of FN14 has been established by 
previous studies. Using a differential display approach to 
isolate cDNA fragments representing fibroblast growth 
factor-1 (FGF1; 131220)-inducible genes, Meighan-Man- 
tha et al. (1999) isolated a mouse cDNA encoding Fnl4, 
which they characterized as an immediate-early response 
gene. By searching an EST database with the mouse Fnl4 
sequence, Feng et al. (2000) identified cDNAs encoding 
human FN14. The predicted 129-amino acid FN14 pro- 
tein, which shares 82% amino acid identity with the mouse 
sequence, contains a signal peptide, an extracellular do- 
main, a membrane-anchoring domain, and a cytoplasmic 
domain. Northern blot analysis detected increased FN14 
expression in response to FGF1, calf serum, or phorbol 
ester stimulation of human quiescent fibroblasts in vitro. 
A 1.2-kb FN14 transcript was expressed at high levels in 
heart, placenta, and kidney, at intermediate levels in lung, 
skeletal muscle, and pancreas, and at low levels in brain 
and liver. In addition, elevated FN 14 expression was found 



in human liver cancer cell lines and hepatocellular carci- 
noma specimens. Expression of mouse Fnl4 was upregu- 
lated in hepatocellular carcinoma nodules that develop in 
2 different transgenic mouse models of hepatocarcino- 
genesis. Rapid induction of Fnl4 expression occurred 
during mouse liver regeneration after partial hepatectomy. 
Feng et al. (2000) concluded that FN14 may play a role in 
hepatocyte growth control and liver neoplasia. Using ex- 
pression cloning and panning of an endothelial cell cDNA 
library with the C-terminal receptor-binding domain of 
TWEAK (TNFSF12; 602695) as the probe, followed by slide 
binding analysis, Wiley et al. (2001) isolated a cDNA en- 
coding FN14, which they termed TWEAKR. Sequence anal- 
ysis predicted that TWEAKR has a single extracellular cys- 
teine-rich region that is homologous to those observed in 
TNFRSF1A (OMIM Ref. No. 191190) and some other TNFR 
family members. TWEAKR also has a cytoplasmic TRAF 
(see OMIM Ref. No. TRAF2; 601895)-binding site. Differ- 
ent binding analyses indicated a physiologically relevant 
affinity between TWEAK and TWEAKR. GST-binding analy- 
sis showed an interaction of the TWEAKR cytoplasmic re- 
gion with TRAF1 (OMIM Ref. No. 601711), TRAF2, and, to 
a lesser extent, TRAF3 (OMIM Ref. No. 601896), but not 



with other TRAFs tested. Northern blot analysis revealed 
expression of a 1.2-kb Tweakr transcript in rat aortic 
smooth muscle cells. Tweakr expression could be upregu- 
lated by a number of growth factors. Blocking of TWEAKR 
signaling inhibited the migration of renal microvascular 
cells in vitro, indicating that endogenous TWEAK regulates 
endothelial cell wound closure rates. Wiley et al. (2001) 
concluded that TWEAKR is a fully functional receptor for 
TWEAK and that the TWEAK-TWEAKR system plays a role 
in endothelial cell growth and migration. 

[2469] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2470] Fengj s.-L. Y.; Guo, Y.; Factor, V. M.; Thorgeirsson, S. S.; 
Bell, D. W.; Testa, J. R.; Peifley, K. A.; Winkles, J. A. : The 
Fnl4 immediate-early response gene is induced during 
liver regeneration and highly expressed in both human 
and murine hepatocellular carcinomas. Am. J. Path. 156: 
1253-1261, 2000. ; and 

[2471] W j| eVj s . R. ; Cassiano, L; Lofton, T.; Davis-Smith, T.; Win- 
kles, J. A.; Lindner, V.; Liu, H.; Daniel, T. O.; Smith, C. A.; 
Fanslow, W. C. : A novel TNF receptor family member 
binds TW. 



[2472] Further studies establishing the function and utilities of 
FN14 are found in John Hopkins OMIM database record ID 
605914, and in sited publications numbered 181-18 and 
1822 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference.Transmembrane 
4 Superfamily Member 2 (TM4SF2, Accession NM_004615) 
is another VGAM88 host target gene. TM4SF2 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by TM4SF2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TM4SF2 BINDING SITE, designated SEQ ID: 1131, to the nu- 
cleotide sequence of VGAM88 RNA, herein designated 
VGAM RNA, also designated SEQ ID:423. 

[2473] Another function of VGAM88 is therefore inhibition of 
Transmembrane 4 Superfamily Member 2 (TM4SF2, Ac- 
cession NM_004615). Accordingly, utilities of VGAM88 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TM4SF2. Wingless-type 
MMTV Integration Site Family, Member 3 (WNT3, Acces- 
sion NM_030753) is another VGAM 8 8 host target gene. 
WNT3 BINDING SITE is HOST TARGET binding site found in 



the 3 X untranslated region of mRN A encoded by WNT3, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of WNT3 BINDING SITE, designated SEQ ID:2159, 
to the nucleotide sequence of VGAM88 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:423. 
[2474] Another function of VGAM88 is therefore inhibition of 
Wingless-type MMTV Integration Site Family, Member 3 
(WNT3, Accession NM_030753), a gene which is the ligand 
for members of the frizzled family of seven transmem- 
brane receptors and has roles in cell-cell signaling . Ac- 
cordingly, utilities of VGAM88 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with WNT3. The function of WNT3 has been es- 
tablished by previous studies. Rider et al. (1989) assigned 
the INT4 gene to 17q21-q22 using a DNA probe in the 
study of a panel of chromosome-mediated gene transfec- 
tants and conventional hybrids, in particular those with 
well-defined breaks on human chromosome 17. In situ 
hybridization was performed for more precise localization. 
The mouse MMTV integration site int-4 was mapped to 
mouse chromosome 11 in a region homologous to the re- 



gion of human chromosome 17 carrying the INT4 locus. 
For the group of related genes of which the first to be dis- 
covered was INT1 (OMIM Ref. No. 164820), Nusse et al. 
(1991) suggested the designation Wnt (pronounced 'wint'), 
a mnemonic for the 'wingless' homolog. The product INT1 
(renamed WNT1) encodes a novel secretory glycoprotein 
similar to the product of the Drosophila melanogaster 
'wingless' gene. The INT4 locus was renamed WNT3. 
Roelink et al. (1993) used mouse Wnt3 sequences as a 
probe to isolate a genomic clone of the human homolog, 
WNT3. Comparison of the deduced mouse and human 
WNT3 protein sequences showed 4 changes in 333 amino 
acids. The gene was localized to 17q21 by isotopic in situ 
hybridization. Several studies had implicated Wnt signal- 
ing in primary axis formation during vertebrate embryo- 
genesis, yet no Wnt protein had been shown to be essen- 
tial for this process. In the mouse, primitive streak forma- 
tion is the first overt morphologic sign of the anterior- 
posterior axis in mesoderm. Liu et al. (1999) generated 
Wnt3 -/- mice by targeted disruption of the mouse Wnt3 
gene. Wnt3 -/- mice developed a normal egg cylinder but 
did not form a primitive streak, mesoderm, or node. The 
epiblast continued to proliferate in an undifferentiated 



state that lacked anterior-posterior neural patterning, but 
anterior visceral endoderm markers were expressed and 
correctly positioned. Liu et al. (1999) concluded that re- 
gional patterning of the visceral endoderm is independent 
of primitive streak formation, but the subsequent estab- 
lishment of anterior-posterior neural pattern in the ecto- 
derm is dependent on derivatives of the primitive streak. 
Their studies provided genetic proof for the requirement 
of Wnt3 in primary axis formation in the mouse. Using ri- 
bonuclease protection analysis, Huguet et al. (1994) in- 
vestigated expression of WNT genes, including WNT3, in 
human cell lines, as well as in normal, benign, and malig- 
nant breast tissue. They detected WNT3 in breast cell lines 
and in breast tissue. 

[2475] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2476] Nusse, R.; Brown, A.; Papkoff, J.; Scambler, P.; Shackleford, 
C; McMahon, A.; Moon, R.; Varmus, H. : A new nomencla- 
ture for int-1 and related genes: the Wnt gene family. Cell 
64: 231-232, 1991. ; and 

t 2477 ] Rider, S. H.; Gorman, P. A.; Shipley, J.; Roeling, H.; Nusse, 
R.; Xu, W.; Sheer, D.; Solomon, E. : Localisation of the hu- 



man int-4 (INT4) gene. (Abstract) Cytogenet. Cell Genet. 
51: 1066. 

[2478] Further studies establishing the function and utilities of 

WNT3 are found in John Hopkins OMIM database record ID 
165330, and in sited publications numbered 895, 241 and 
2418-2419 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. GLTP 
(Accession NM_016433) is another VGAM88 host target 
gene. GLTP BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
GLTP, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of GLTP BINDING SITE, designated SEQID:1686, 
to the nucleotide sequence of VGAM88 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:423. 

[2479] Another function of VGAM88 is therefore inhibition of 
GLTP (Accession NM_016433). Accordingly, utilities of 
VGAM88 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GLTP. 
PRO0149 (Accession NM_014117) is another VGAM 8 8 
host target gene. PRO0149 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 



encoded by PRO0149, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PRO0149 BINDING SITE, 
designated SEQ ID: 1473, to the nucleotide sequence of 
VGAM88 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:423. 

[2480] Another function of VGAM88 is therefore inhibition of 

PRO0149 (Accession NM.014117). Accordingly, utilities of 
VGAM88 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0149. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
89 (VGAM89) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[2481] VGAM89 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM89 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2482] VGAM89 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM89 



host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 
[2483] VGAM89 gene encodes a VGAM 8 9 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM89 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM89 precursor RNA is designated SEQ 
ID:75, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:75 is 
located at position 25248 relative to the genome of Vac- 
cinia Virus. 

[2484] VGAM89 precursor RNA folds onto itself, forming VGAM89 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2485] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM89 folded precursor RNA into VGAM89 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM89 RNA is designated SEQ ID:424, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2486] VGAM89 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM89 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM89 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3"UTR respectively. 

t 24 ^ 7 ] VGAM89 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM89 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM89 RNA is an accurate or a partial in- 



versed -reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM89 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 8 9 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[2488] The complementary binding of VGAM89 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM89 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM89 host tar- 
get RNA into VGAM89 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[2489] ^ is appreciated that VGAM89 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM89 host target genes. The mRNA of 
each one of this plurality of VGAM89 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM89 RNA, herein designated VGAM 
RNA, and which when bound by VGAM89 RNA causes in- 
hibition of translation of respective one or more VGAM89 
host target proteins. 

[2490] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM89 gene, herein designated VGAM GENE, on one or 
more VGAM89 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 



cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
t 2491 ] It is yet further appreciated that a function of VGAM89 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM89 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM89 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM89 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2492] Nucleotide sequences of the VGAM89 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM89 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM89 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM89 are further de- 
scribed hereinbelow with reference to Table 1. 

[2493] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM89 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM89 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2494] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM89 gene, herein designated VGAM is in- 
hibition of expression of VGAM89 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM89 correlate with, and may be deduced from, the 
identity of the target genes which VGAM89 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2495] Lysosomal-associated Membrane Protein 2 (LAMP2, Ac- 
cession NM.013995) is a VGAM 8 9 host target gene. 
LAMP2 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
LAMP2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of LAMP2 BINDING SITE, designated SEQ 
ID:1455, to the nucleotide sequence of VGAM89 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:424. 



[2496] a function of VGAM89 is therefore inhibition of Lysoso- 
mal-associated Membrane Protein 2 (LAMP2, Accession 
NM.013995). Accordingly, utilities of VGAM89 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with LAMP2. DKFZp762K2015 
(Accession XM.051791) is another VGAM89 host target 
gene. DKFZp762K2015 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by DKFZp762K2015, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZp762K2015 
BINDING SITE, designated SEQ ID:2949, to the nucleotide 
sequence of VGAM89 RNA, herein designated VGAM RNA, 
also designated SEQ ID:424. 

[2497] Another function of VGAM89 is therefore inhibition of DK- 
FZp762K2015 (Accession XM.051791). Accordingly, utili- 
ties of VGAM89 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp762K2015. FLJ10921 (Accession NM.018272) is 
another VGAM89 host target gene. FLJ10921 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by FLJ10921, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ10921 
BINDING SITE, designated SEQ ID: 1808, to the nucleotide 
sequence of VGAM89 RNA, herein designated VGAM RNA, 
also designated SEQ ID:424. 

[2498] Another function of VGAM89 is therefore inhibition of 

FLJ10921 (Accession NM.018272). Accordingly, utilities of 
VGAM89 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10921. 
LOC91752 (Accession XM.040403) is another VGAM89 
host target gene. LOC91752 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC91752, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC91752 BINDING 
SITE, designated SEQ ID:2778, to the nucleotide sequence 
of VGAM89 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:424. 

[2499] Another function of VGAM89 is therefore inhibition of 

LOC91752 (Accession XM_040403). Accordingly, utilities 
of VGAM89 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC91752. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 90 (VGAM90) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2500] VGAM90 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM90 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2501] VGAM90 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM90 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2502] VGAM 90 gene encodes a VGAM 90 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM90 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM90 precursor RNA is designated SEQ 
ID:76, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:76 is 
located at position 29027 relative to the genome of Vac- 
cinia Virus. 

[2503] VGAM90 precursor RNA folds onto itself, forming VGAM90 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2504] An enzyme complex designated DICER COMPLEX, N dices x 
the VCAM90 folded precursor RNA into VGAM90 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM90 RNA is designated SEQ ID:425, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[2505] VGAM90 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 90 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM90 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated S^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2506] VGAM 90 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM90 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM90 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM90 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 



a VGAM90 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2507] The complementary binding of VGAM90 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 90 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM90 host tar- 
get RNA into VGAM90 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2508] it is appreciated that VGAM90 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM90 host target genes. The mRNA of 
each one of this plurality of VGAM90 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM90 RNA, herein designated VGAM 
RNA, and which when bound by VGAM90 RNA causes in- 
hibition of translation of respective one or more VGAM90 



host target proteins. 

[2509] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM90 gene, herein designated VGAM GENE, on one or 
more VGAM90 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[2510] | t j S y e t further appreciated that a function of VGAM90 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM90 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM90 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM90 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[251 1] Nucleotide sequences of the VGAM90 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM90 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM90 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM90 are further de- 
scribed hereinbelow with reference to Table 1. 

[2512] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM90 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM90 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2513] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM90 gene, herein designated VGAM is in- 
hibition of expression of VGAM90 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM90 correlate with, and may be deduced from, the 



identity of the target genes which VGAM90 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2514] Glucagon-like Peptide 1 Receptor (GLP1R, Accession 

NM.002062) is a VGAM90 host target gene. GLP1R BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by GLP1R, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GLP1R BINDING SITE, designated SEQ ID:896, to the nu- 
cleotide sequence of VGAM90 RNA, herein designated 
VGAM RNA, also designated SEQ ID:425. 

[2515] a function of VGAM90 is therefore inhibition of Glucagon- 
like Peptide 1 Receptor (GLP1R, Accession NM_002062), a 
gene which is mediated by g proteins which activate 
adenylyl cyclase. Accordingly, utilities of VGAM90 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GLP1R. The function of 
GLP1R has been established by previous studies. 
Glucagon-like peptide-1 (GLP1) is a hormone derived 
from the preproglucagon molecule (OMIM Ref. No. 
138030) and is secreted by intestinal L cells. It is the most 



potent stimulator of glucose-induced insulin secretion 
and also suppresses in vivo acid secretion by gastric 
glands. By transient expression of a rat pancreatic islet 
cDNA library in COS cells, Thorens (1992) isolated a cDNA 
for the GLP1 receptor (GLP1R). Transfected into COS cells, 
the receptor bound GLP1 with high affinity and was cou- 
pled to activation of adenylate cyclase. It did not bind 
peptides of related structure and similar function, such as 
glucagon (CCG; 138030), gastric inhibitory polypeptide 
(GIP; 137240), vasoactive intestinal peptide (VIP; 192320), 
or secretin (SCT; 182099). The receptor is 463 amino 
acids long and contains 7 transmembrane domains. Se- 
quence homology was found only with the receptors for 
secretin (SCTR; 182098), calcitonin (CALCR; 114131), and 
parathyroid hormone (PTHR; 168468), which together 
form a newly characterized family of C-coupled receptors. 
Dillon et al. (1993) also cloned a cDNA corresponding to 
the GLP1R gene. By promoter analysis and electrophoretic 
mobility shift analysis, Wildhage et al. (1999) showed that 
the GLP1R promoter binds both SP1 (OMIM Ref. No. 
189906) and SP3 (OMIM Ref. No. 601804). They con- 
cluded that the basal activity of the GLP1R gene is medi- 
ated by 2 proximal SPl-binding sites and that a more dis- 



tal site acts as a repressor. 

[2516] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2517] Dillon, J. S.; Tanizawa, Y.; Wheeler, M. B.; Leng, X.-H.; 

Ligon, B. B.; Rabin, D. U.; Yoo-Warren, H.; Permutt, M. A.; 
Boyd, A. E., Ill : Cloning and functional expression of the 
human glucagon-like peptide-1 (GLP-1) receptor. En- 
docrinology 133: 1907-1910, 1993. ; and 

[2518] Wildhage, I.; Trusheim, H.; Goke, B.; Lankat-Buttgereit, B. : 
Gene expression of the human glucagon-like peptide-1 
receptor is regulated by Spl and Sp3. Endocrinology 140: 
624-631, 1999. 

[2519] Further studies establishing the function and utilities of 
GLP1R are found in John Hopkins OMIM database record 
ID 138032, and in sited publications numbered 717-72 
and 775 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. FLJ10891 
(Accession NM_018260) is another VGAM90 host target 
gene. FLJ10891 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by FLJ10891, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10891 BINDING SITE, designated 
SEQ ID: 1806, to the nucleotide sequence of VGAM90 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:425. 

[2520] Another function of VGAM90 is therefore inhibition of 

FLJ10891 (Accession NNL018260). Accordingly, utilities of 
VGAM90 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10891. 
KIAA0781 (Accession XM.041314) is another VGAM90 
host target gene. KIAA0781 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0781, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0781 BINDING SITE, 
designated SEQ ID:2793, to the nucleotide sequence of 
VGAM 90 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:425. 

[2521] Another function of VGAM90 is therefore inhibition of 
KIAA0781 (Accession XM_041314). Accordingly, utilities 
of VGAM90 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA0781. KIAA1077 (Accession XM.053496) is another 
VGAM90 host target gene. KIAA1077 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1077, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1077 BINDING SITE, designated SEQ ID:2963, to the 
nucleotide sequence of VGAM90 RNA, herein designated 
VGAM RNA, also designated SEQ ID:425. 
[2522] Another function of VGAM90 is therefore inhibition of 
KIAA1077 (Accession XM_053496). Accordingly, utilities 
of VGAM90 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1077. Pellino Homolog 2 (Drosophila) (PELI2, Acces- 
sion NM.021255) is another VGAM90 host target gene. 
PELI2 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by PELI2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of PELI2 BINDING SITE, designated SEQ ID:1950, 
to the nucleotide sequence of VGAM90 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:425. 

[2523] Another function of VGAM90 is therefore inhibition of 
Pellino Homolog 2 (Drosophila) (PELI2, Accession 
NM.021255). Accordingly, utilities of VGAM90 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PELI2. Fig. 1 further provides a 
conceptual description of a novel bioinformatically de- 
tected viral gene of the present invention, referred to here 
as Viral Genomic Address Messenger 91 (VGAM91) viral 
gene, which modulates expression of respective host tar- 
get genes thereof, the function and utility of which host 
target genes is known in the art. 

[2524] VGAM91 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM91 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2525] VGAM 91 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM91 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2526] VGAM91 gene encodes a VGAM91 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM91 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM91 precursor RNA is designated SEQ 
ID:77, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:77 is 
located at position 32319 relative to the genome of Vac- 
cinia Virus. 

[2527] VGAM91 precursor RNA folds onto itself, forming VGAM91 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2528] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 91 folded precursor RNA into VGAM 91 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM91 RNA is designated SEQ ID:426, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2529] VGAM91 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 91 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 91 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2530] VGAM 91 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM91 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM91 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 



get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM91 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 91 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2531] The complementary binding of VGAM91 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 91 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM91 host tar- 
get RNA into VGAM91 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 2532 ] It is appreciated that VGAM91 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM91 host target genes. The mRNA of 
each one of this plurality of VGAM 91 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM91 RNA, herein designated VGAM 
RNA, and which when bound by VGAM91 RNA causes in- 
hibition of translation of respective one or more VGAM91 
host target proteins. 

[2533] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM91 gene, herein designated VGAM GENE, on one or 
more VGAM91 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[2534] | t j S y e t further appreciated that a function of VGAM 91 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM91 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM91 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM91 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2535] Nucleotide sequences of the VGAM91 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 91 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM91 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM91 are further de- 
scribed hereinbelow with reference to Table 1. 

[2536] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM91 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM91 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2537] a s mentioned hereinabove with reference to Fig. 1, a 



function of VGAM91 gene, herein designated VGAM is in- 
hibition of expression of VGAM91 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM91 correlate with, and may be deduced from, the 
identity of the target genes which VGAM91 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2538] q Protein-coupled Receptor Kinase 6 (GPRK6, Accession 
NM_002082) is a VGAM 91 host target gene. GPRK6 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by GPRK6, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GPRK6 BINDING SITE, designated SEQ ID:898, to the nu- 
cleotide sequence of VGAM91 RNA, herein designated 
VGAM RNA, also designated SEQ ID:426. 

[2539] A function of VGAM91 is therefore inhibition of G Protein- 
coupled Receptor Kinase 6 (GPRK6, Accession 
NM_002082), a gene which regulates the G protein-cou- 
pled receptors. Accordingly, utilities of VGAM91 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPRK6. The function of 



GPRK6 has been established by previous studies. By PCR 
on neutrophil cDNA using primers based on sequences of 
known receptor kinases, Haribabu and Snyderman (1993) 
identified GPRK5 (OMIM Ref. No. 600870) and GPRK6 se- 
quences. Using a fragment of the GPRK6 PCR clone to 
screen a cDNA library, they isolated a cDNA encoding 
GPRK6. Sequence analysis predicted that the 544-amino 
acid GPRK6 protein contains the conserved DLG 
(asp-leu-gly) and ENIL (glu-asn-ile-leu) motifs. Northern 
blot analysis detected 2.1- and 2.9-kb GPRK6 transcripts 
in all tissues tested, with strongest expression in placenta 
and skeletal muscle. By somatic cell hybrid analysis, 
Haribabu and Snyderman (1993) mapped the GPRK6 gene 
and a closely related gene to chromosomes 5 and 13, re- 
spectively. Bullrich et al. (1995) mapped GPRK6 to 5q35 
by analysis of a rodent human hybrid panel. The 
GPRK6-related locus was found to map to 13pter-q21. 

[2540] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2541] Bullrich, F.; Druck, T.; Kunapuli, P.; Gomez, J.; Gripp, K. 

W.; Schlegelberger, B.; Lasota, J.; Aronson, M.; Cannizzaro, 
L. A.; Huebner, K.; Benovic, J. L. : Chromosomal mapping 



of the genes GPRK5 and CPRK6 encoding G protein-cou- 
pled receptor kinases GRK5 and GRK6. Cytogenet. Cell 
Genet. 70: 250-254, 1995. ; and 
[2542] Haribabu, B.; Snyderman, R. : Identification of additional 
members of human G-protein-coupled receptor kinase 
multigene family. Proc. Nat. Acad. Sci. 90: 9398-9402, 
1993. 

[2543] Further studies establishing the function and utilities of 
GPRK6 are found in John Hopkins OMIM database record 
ID 600869, and in sited publications numbered 
1613-1614 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.WWPl 
(Accession XM_087357) is another VGAM91 host target 
gene. WWP1 BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
WWP1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of WWP1 BINDING SITE, designated SEQ 
ID:3164, to the nucleotide sequence of VGAM91 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:426. 

[2544] Another function of VGAM91 is therefore inhibition of 



WWP1 (Accession XM_087357). Accordingly, utilities of 
VGAM91 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WWP1. 
LOC144559 (Accession XM.084896) is another VGAM91 
host target gene. LOC144559 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC144559, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC144559 BINDING 
SITE, designated SEQ ID:3067, to the nucleotide sequence 
of VGAM91 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:426. 
[2545] Another function of VGAM91 is therefore inhibition of 

LOC144559 (Accession XM_084896). Accordingly, utilities 
of VGAM91 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144559. LOC200163 (Accession XM.114136) is an- 
other VGAM91 host target gene. LOC200163 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC200163, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC200163 BINDING SITE, designated SEQ ID:3440, to 
the nucleotide sequence of VGAM91 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:426. 

[2546] Another function of VGAM91 is therefore inhibition of 

LOC200163 (Accession XM_114136). Accordingly, utilities 
of VGAM91 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200163. LOC2 19918 (Accession XM.166197) is an- 
other VGAM91 host target gene. LOC219918 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC219918, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219918 BINDING SITE, designated SEQ ID:3531, to 
the nucleotide sequence of VGAM91 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:426. 

[2547] Another function of VGAM91 is therefore inhibition of 

LOC219918 (Accession XM_166197). Accordingly, utilities 
of VGAM91 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC219918. LOC220071 (Accession XM.167848) is an- 



other VGAM91 host target gene. LOC220071 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC220071, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220071 BINDING SITE, designated SEQ ID:3603, to 
the nucleotide sequence of VGAM91 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:426. 
[2548] Another function of VGAM91 is therefore inhibition of 

LOC220071 (Accession XM.167848). Accordingly, utilities 
of VGAM91 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220071. LOC255515 (Accession XM.171185) is an- 
other VGAM91 host target gene. LOC255515 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC255515, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255515 BINDING SITE, designated SEQ ID:3689, to 
the nucleotide sequence of VGAM91 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:426. 



[2549] Another function of VGAM91 is therefore inhibition of 

LOC255515 (Accession XM.171185). Accordingly, utilities 
of VGAM91 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255515. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 92 (VGAM92) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2550] VGAM92 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM92 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2551] VGAM92 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM92 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2552] VGAM92 gene encodes a VGAM92 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM92 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM92 precursor RNA is designated SEQ 
ID:78, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:78 is 
located at position 31579 relative to the genome of Vac- 
cinia Virus. 

[2553] VGAM92 precursor RNA folds onto itself, forming VGAM92 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2554] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM92 folded precursor RNA into VGAM92 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 



quence of VGAM92 RNA is designated SEQ ID:427, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2555] VGAM92 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM92 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM92 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2556] VGAM92 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM92 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM92 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 



tion only, and is not meant to be limiting - VGAM92 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 9 2 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2557] The complementary binding of VGAM92 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM92 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM92 host tar- 
get RNA into VGAM92 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2558] it is appreciated that VGAM92 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM92 host target genes. The mRNA of 
each one of this plurality of VGAM92 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM92 RNA, herein designated VGAM 
RNA, and which when bound by VGAM92 RNA causes in- 
hibition of translation of respective one or more VGAM92 
host target proteins. 

[2559] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM92 gene, herein designated VGAM GENE, on one or 
more VGAM92 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[2560] it is yet further appreciated that a function of VGAM92 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM92 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM92 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM92 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2561] Nucleotide sequences of the VGAM92 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM92 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM92 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM92 are further de- 
scribed hereinbelow with reference to Table 1. 

[2562] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM92 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM92 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2563] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM92 gene, herein designated VGAM is in- 



hibition of expression of VGAM92 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM92 correlate with, and may be deduced from, the 
identity of the target genes which VGAM92 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 
[2564] b— cell CLL/lymphoma 11B (zinc finger protein) (BCL11B, 
Accession NM.022898) is a VGAM92 host target gene. 
BCL11B BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
BCL11B, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BCL11B BINDING SITE, designated SEQ 
ID:2020, to the nucleotide sequence of VGAM92 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:427. 

[2565] a function of VGAM92 is therefore inhibition of B-cell 

CLL/lymphoma 11B (zinc finger protein) (BCL11B, Acces- 
sion NM_022898). Accordingly, utilities of VGAM92 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with BCL11B. Membrane 
Component, Chromosome 17, Surface Marker 2 (ovarian 



carcinoma antigen CA125) (M17S2, Accession 
NM.031858) is another VGAM92 host target gene. M17S2 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by M17S2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of M17S2 BINDING SITE, designated SEQ ID:2213, to the 
nucleotide sequence of VGAM92 RNA, herein designated 
VGAM RNA, also designated SEQ ID:427. 
[2566] Another function of VGAM92 is therefore inhibition of 

Membrane Component, Chromosome 17, Surface Marker 
2 (ovarian carcinoma antigen CA125) (M17S2, Accession 
NM.031858), a gene which Contains a B-box/coiled coil 
motif. Accordingly, utilities of VGAM92 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with M17S2. The function of M17S2 has 
been established by previous studies. In an attempt to 
clone the CA125 gene (OMIM Ref. No. 606154), Campbell 
et al. (1994) isolated a cDNA from an expression library 
that mapped close to the BRCA1 locus (OMIM Ref. No. 
113705) at 17q21.1. Closer investigation showed that it 
was within the smallest known region containing the 



BRCA1 gene. The predicted 966-amino acid polypeptide 
lacks the membrane protein characteristics expected for 
CA125 but does include a B-box/coiled coil motif present 
in many genes with transformation potential. Campbell et 
al. (1994) used fluorescence in situ hybridization to 
demonstrate mapping within the BRCA1 minimum region. 
YAC and cosmid clones were isolated and used to refine 
the location of this gene adjacent and proximal to the 
RNU2 locus (OMIM Ref. No. 180690). The exon structure 
of the gene was also determined. Extensive SSCP and se- 
quence analysis of over 100 tumor and normal DNAs from 
familial and sporadic breast cancers and sporadic ovarian 
cancers failed to detect mutations in the coding region of 
this gene. Brown et al. (1994), who referred to the gene as 
1A1-3B, showed that the transcription start site of M17S2 
is 295 bp distal from the initiation site of BRCA1 and that 
the gene is transcribed divergently from BRCA1. The au- 
thors speculated that M17S2 may be involved in the regu- 
lation of transcription or translation of BRCA1. Brown et 
al. (1996) described the genomic region that encompasses 
both the BRCA1 and M17S2 genes. They found a tandem 
duplication of 30 kb that results in 2 copies of exons 1 
and 2 of BRCA1 and exons 1 and 3 of M17S2. 



[2567] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2568] Brown, M. A.; Xu, C.-F.; Nicolai, H.; Griffiths, B.; Cham- 
bers, J. A.; Black, D.; Solomon, E. : The 5-prime end of the 
BRCA1 gene lies within a duplicated region of human 
chromosome 17q21. Oncogene 12: 2507-2513, 1996. ; 
and 

[2569] Campbell, I. C; Nicolai, H. M.; Foulkes, W. D.; Senger, C; 
Stamp, G. W.; Allan, G.; Boyer, C.; Jones, K.; Bast, R. C., Jr.; 
Solomon, E.; Trowsdale, J.; Black, D. M. : A novel gene en- 
codin. 

[2570] Further studies establishing the function and utilities of 
M17S2 are found in John Hopkins OMIM database record 
ID 166945, and in sited publications numbered 389-391 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. CRFG (Accession 
XM.040267) is another VGAM92 host target gene. CRFG 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CRFG, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



CRFG BINDING SITE, designated SEQ ID:2775, to the nu- 
cleotide sequence of VGAM92 RNA, herein designated 
VGAM RNA, also designated SEQ ID:427. 

[2571] Another function of VGAM92 is therefore inhibition of 
CRFG (Accession XM.040267). Accordingly, utilities of 
VGAM92 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CRFG. 
FLJ23360 (Accession NM.023076) is another VGAM92 
host target gene. FLJ23360 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ23360, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23360 BINDING SITE, 
designated SEQ ID:2030, to the nucleotide sequence of 
VGAM92 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:427. 

[2572] Another function of VGAM92 is therefore inhibition of 

FLJ23360 (Accession NM_023076). Accordingly, utilities of 
VGAM92 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23360. 
KIAA0349 (Accession XM.166449) is another VGAM92 
host target gene. KIAA0349 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0349, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0349 BINDING SITE, 
designated SEQ ID:3561, to the nucleotide sequence of 
VGAM92 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:427. 

[2573] Another function of VGAM92 is therefore inhibition of 
KIAA0349 (Accession XM.166449). Accordingly, utilities 
of VGAM92 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0349. PR02325 (Accession NM.018523) is another 
VGAM92 host target gene. PR02325 BINDING SITE is HOST 
TARGET binding site found in the 5^ untranslated region 
of mRNA encoded by PR02325, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PR02325 BINDING 
SITE, designated SEQ ID: 1836, to the nucleotide sequence 
of VGAM92 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:427. 

[2574] Another function of VGAM92 is therefore inhibition of 



PR02325 (Accession NM_018523). Accordingly, utilities of 
VGAM92 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR02325. 
SCYA16 (Accession NM.004590) is another VGAM92 host 
target gene. SCYA16 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by SCYA16, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SCYA16 BINDING SITE, 
designated SEQ ID:1130, to the nucleotide sequence of 
VGAM92 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:427. 
[2575] Another function of VGAM92 is therefore inhibition of 

SCYA16 (Accession NM_004590). Accordingly, utilities of 
VGAM92 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCYA16. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
93 (VGAM93) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 



[2576] VGAM93 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM93 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2577] VGAM93 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM93 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2578] VGAM93 gene encodes a VGAM93 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM93 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM93 precursor RNA is designated SEQ 
ID:79, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:79 is 
located at position 32553 relative to the genome of Vac- 
cinia Virus. 

[2579] VGAM 9 3 precursor RNA folds onto itself, forming VGAM 9 3 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[2580] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM93 folded precursor RNA into VGAM93 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 
quence of VGAM93 RNA is designated SEQ ID:428, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2581] VGAM 9 3 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 9 3 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 9 3 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3" 
untranslated region, designated 5"UTR, PROTEIN CODING 
and 3 X UTR respectively. 



[2582] VGAM93 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM93 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM93 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM93 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 9 3 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^UTR region, the 5 X UTR 
region, or in both 3 % UTR and 5^UTR regions. 

[2583] The complementary binding of VGAM93 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 



VGAM93 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM93 host tar- 
get RNA into VGAM93 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 2584 ] It is appreciated that VGAM93 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM93 host target genes. The mRNA of 
each one of this plurality of VGAM93 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM93 RNA, herein designated VGAM 
RNA, and which when bound by VGAM93 RNA causes in- 
hibition of translation of respective one or more VGAM93 
host target proteins. 

[2585] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM93 gene, herein designated VGAM GENE, on one or 
more VGAM93 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 



reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2586] it is yet further appreciated that a function of VGAM93 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM93 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM93 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM93 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2587] Nucleotide sequences of the VGAM93 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 9 3 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 



VGAM93 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM93 are further de- 
scribed hereinbelow with reference to Table 1. 

[2588] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM93 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM93 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2589] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM93 gene, herein designated VGAM is in- 
hibition of expression of VGAM93 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM93 correlate with, and may be deduced from, the 
identity of the target genes which VGAM93 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2590] DJ _i (Accession NM.007262) is a VGAM 9 3 host target 
gene. DJ-1 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
DJ-1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 



ble 2 illustrates the complementarity of the nucleotide se- 
quences of DJ-1 BINDING SITE, designated SEQ ID:1375, 
to the nucleotide sequence of VGAM93 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:428. 
[2591] A function of VGAM93 is therefore inhibition of DJ-1 

(Accession NM_007262). Accordingly, utilities of VGAM93 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DJ-1. FLJ10535 
(Accession NM.018129) is another VGAM 9 3 host target 
gene. FLJ10535 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ10535, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10535 BINDING SITE, designated 
SEQ ID: 1787, to the nucleotide sequence of VGAM93 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:428. 

[2592] Another function of VGAM93 is therefore inhibition of 

FLJ10535 (Accession NM.018129). Accordingly, utilities of 
VGAM93 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10535. 
FLJ10539 (Accession NM.018130) is another VGAM93 



host target gene. FLJ 10539 BINDING SITE is HOST TARGET 
binding site found in the 3 V untranslated region of mRNA 
encoded by FLJ 10539, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10539 BINDING SITE, 
designated SEQ ID: 1788, to the nucleotide sequence of 
VGAM93 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:428. 
[2593] Another function of VGAM93 is therefore inhibition of 

FLJ10539 (Accession NM_018130). Accordingly, utilities of 
VGAM93 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10539. 
Phosphatidylinositol (4,5) Bisphosphate 5-phosphatase, A 
(PIB5PA, Accession XM.038489) is another VGAM93 host 
target gene. PIB5PA BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by PI B 5 PA, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PIB5PA BINDING SITE, designated SEQ 
ID:2739, to the nucleotide sequence of VGAM93 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:428. 

[2594] Another function of VGAM93 is therefore inhibition of 

Phosphatidylinositol (4,5) Bisphosphate 5-phosphatase, A 
(PIB5PA, Accession XM.038489). Accordingly, utilities of 
VGAM93 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PIB5PA. 
LOC149351 (Accession XM_086503) is another VGAM93 
host target gene. LOC149351 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC149351, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC149351 BINDING 
SITE, designated SEQ ID:3130, to the nucleotide sequence 
of VGAM93 RNA, herein designated VGAM RNA, also des- 
ignated SEQ ID:428. 

[2595] Another function of VGAM93 is therefore inhibition of 

LOC149351 (Accession XM_086503). Accordingly, utilities 
of VGAM93 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149351. LOC157858 (Accession XM_098833) is an- 
other VGAM93 host target gene. LOC157858 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC157858, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157858 BINDING SITE, designated SEQ ID:3384, to 
the nucleotide sequence of VGAM93 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:428. 

[2596] Another function of VGAM93 is therefore inhibition of 

LOC157858 (Accession XM_098833). Accordingly, utilities 
of VGAM93 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157858. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 94 (VGAM94) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2597] VGAM94 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM94 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2598] VGAM 94 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. VGAM94 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 
[2599] VGAM94 gene encodes a VGAM94 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM94 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM94 precursor RNA is designated SEQ 
ID:80, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:80 is 
located at position 32481 relative to the genome of Vac- 
cinia Virus. 

[2600] VGAM 94 precursor RNA folds onto itself, forming VGAM 94 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2601] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM94 folded precursor RNA into VGAM94 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM94 RNA is designated SEQ ID:429, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2602] VGAM 94 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 94 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM94 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2603] VGAM 94 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM94 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 



sequence of VGAM94 RNA is an accurate or a partial in- 
versed -reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM94 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM94 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5^ UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[2604] The complementary binding of VGAM94 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 94 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM94 host tar- 
get RNA into VGAM94 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[2605] it is appreciated that VGAM94 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM94 host target genes. The mRNA of 
each one of this plurality of VGAM94 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM94 RNA, herein designated VGAM 
RNA, and which when bound by VGAM94 RNA causes in- 
hibition of translation of respective one or more VGAM94 
host target proteins. 

[2606] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM94 gene, herein designated VGAM GENE, on one or 
more VGAM94 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 



of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2607] | t j S yet further appreciated that a function of VGAM94 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM94 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM94 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM94 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2608] Nucleotide sequences of the VGAM94 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM94 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM94 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM94 are further de- 
scribed hereinbelow with reference to Table 1. 

[2609] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM94 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM94 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2610] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM94 gene, herein designated VGAM is in- 
hibition of expression of VGAM94 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM94 correlate with, and may be deduced from, the 
identity of the target genes which VGAM94 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2611] Discs, Large (Drosophila) Homolog 5 (DLG5, Accession 
XM.096398) is a VGAM 94 host target gene. DLG5 BIND- 
ING SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by DLG5, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DLG5 
BINDING SITE, designated SEQ ID:3265, to the nucleotide 
sequence of VGAM94 RNA, herein designated VGAM RNA, 
also designated SEQ ID:429. 



[2612] a function of VGAM94 is therefore inhibition of Discs, 
Large (Drosophila) Homolog 5 (DLG5, Accession 
XM_096398), a gene which may transmit extracellular sig- 
nals to inhibit cell proliferation. Accordingly, utilities of 
VGAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DLG5. The 
function of DLG5 has been established by previous stud- 
ies. Vertebrate homologs of the Drosophila discs large 
(dig) gene are members of the MAGUK 
(membrane-associated guanylate kinase) family. See 
602887. MAGUK proteins contain PDZ motifs, an SH3 do- 
main, and a guanylate kinase (GUK)-homologous region. 
Both the PDZ and GUK domains are thought to contribute 
to protein-protein interactions. By searching an EST 
database for sequences related to Drosophila dig, Naka- 
mura et al. (1998) identified cDNAs encoding a novel hu- 
man homolog. Northern blot analysis revealed that the 
9.4-kb transcript was highly expressed in placenta and 
prostate, as well as in several other tissues, leading the 
authors to designate the gene PDLG (placenta and 
prostate DLG). An additional 8.8-kb PDLG mRNA was de- 
tected in thyroid. The predicted 859-amino acid PDLG 
protein contains 3 PDZ domains, an SH3 domain, and a 



GUK region. PDLG is 45% and 40% identical to DLG1 (OMIM 
Ref. No. 601014) and Drosophila dig, respectively. West- 
ern blot analysis of extracts of human prostate tissue and 
various cell lines showed that PDLG has an apparent 
molecular mass of 105 kD. Immunofluorescence experi- 
ments indicated that PDLG is localized at the plasma 
membrane and cytoplasm, and is expressed in the gland 
epithelial cells of normal prostate tissue but not in 
prostate cell lines. Using a yeast 2-hybrid screen, Naka- 
mura et al. (1998) determined that PDLG interacts with the 
GUK domain of p55 (MPP1; 305360), a palmitoylated ery- 
throcyte membrane MAGUK protein. The authors sug- 
gested that PDLG and p55 form a heteromeric MAGUK 
complex at the plasma membrane and cluster various in- 
tracellular molecules to play roles in maintaining the 
structure of epithelial cells and transmitting extracellular 
signals to the membrane and cytoskeleton. Independently, 
Nagase et al. (1998) identified KIAA0583, a DLG5 cDNA. 
By radiation hybrid analysis, they mapped the DLG5 gene 
to chromosome 10. Using the same technique, Nakamura 
et al. (1998) refined the localization of the DLG5 gene to 
10q23. 

[2613] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[2614] Nagase, T.; Ishikawa, K.; Miyajima, N.; Tanaka, A.; Kotani, 
H.; Nomura, N.; Ohara, O. : Prediction of the coding se- 
quences of unidentified human genes. IX. The complete 
sequences of 100 new cDNA clones from brain which can 
code for large proteins in vitro. DNA Res. 5: 31-39, 1998. 
; and 

[2615] Nakamura, H.; Sudo, T.; Tsuiki, H.; Miyake, H.; Morisaki, 
T.; Sasaki, J.; Masuko, N.; Kochi, M.; Ushio, Y.; Saya, H. : 
Identification of a novel human homolog of the Drosophila 
dig, P-d. 

[2616] Further studies establishing the function and utilities of 
DLG5 are found in John Hopkins OMIM database record ID 
604090, and in sited publications numbered 1563 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Dishevelled, Dsh Ho- 
molog 3 (Drosophila) (DVL3, Accession NM.004423) is 
another VGAM94 host target gene. DVL3 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DVL3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of DVL3 BIND- 
ING SITE, designated SEQ ID:1112, to the nucleotide se- 
quence of VGAM94 RNA, herein designated VGAM RNA, 
also designated SEQ ID:429. 
[2617] Another function of VGAM94 is therefore inhibition of Di- 
shevelled, Dsh Homolog 3 (Drosophila) (DVL3, Accession 
NM_004423), a gene which regulates cell proliferation. 
Accordingly, utilities of VGAM94 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with DVL3. The function of DVL3 has been es- 
tablished by previous studies. The Drosophila dishevelled 
gene (dsh) encodes a cytoplasmic phosphoprotein 
(Klingensmith et al., 1994) that regulates cell prolifera- 
tion, acting as a transducer molecule for developmental 
processes, including segmentation and neuroblast specifi- 
cation. Pizzuti et al. (1996) noted that dsh is required for 
the function of the wingless gene product wg, a segment 
polarity gene homologous to the mammalian protoonco- 
gene WNT1 (OMIM Ref. No. 164820). Pizzuti et al. (1996) 
reported the isolation and chromosomal mapping of 2 hu- 
man dsh homologs, designated DVL1 (OMIM Ref. No. 
601365) and DVL3 by them. The human dsh homologs 
were isolated from a fetal brain cDNA library. DVL3 en- 



codes a predicted 716-amino acid polypeptide that shows 
74% nucleotide homology with human DVL1 and 71% ho- 
mology with the mouse Dvll gene. DVL1 and DVL3 share 
64% amino acid identity. Pizzuti et al. (1996) reported that 
homology is particularly high in the N-terminal region and 
that there is more divergence in the C-terminal regions. 
PCR carried out using DNA from rodent human somatic 
cell hybrids and DVL3 specific primers led to the assign- 
ment of DVL3 to human chromosome 3. Pizzuti et al. 
(1996) regionally assigned DVL3 to band 3q27 using fluo- 
rescence in situ hybridization. Hybridization of poly(A) 
mRNA with the DVL3 cDNA revealed a 2.9-kb transcript 
with abundant expression in skeletal muscle, pancreas 
and heart. They also detected 5.9-kb and 5.0-kb tran- 
scripts in skeletal muscle, adult liver, adult heart, pan- 
creas, and placenta. The 5.9-kb form was abundant in fe- 
tal tissues but the 5.0-kb form was absent from these tis- 
sues. Pizzuti et al. (1996) noted that Charcot-Marie-Tooth 
type 2B (OMIM Ref. No. 600882) maps to chromosome 3q. 
Bui et al. (1997) also isolated human DVL3, which shares 
98% amino acid identity with mouse Dvl3 and 49% with 
Drosophila dsh. The authors confirmed the chromosomal 
localization at 3p27. Semenov and Snyder (1997) isolated 



3 human genes encoding proteins homologous to 
Drosophila dsh. The cDNA sequence of DVL3 reported by 
Semenov and Snyder (1997) differs from the previously 
reported sequences deposited in GenBank. Bui et al. 
(1997) detected expression of DVL3 mRNA in B cells, 
breast, kidney, bladder, endometrium, and 2 primary en- 
dometrial cultures. It was detected equally in normal hu- 
man breast tissues and tumors and in colorectal samples 
of normal tissues, polyps, and tumors. 

[2618] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2619] pizzuti, A.; Amati, F.; Calabrese, C; Mari, A.; Colosimo, A; 
Silani, V.; Giardino, L; Ratti, A.; Penso, D.; Calza, L; Palka, 
G.; Scarlato, G.; Novelli, G.; Dallapicolla, B. : cDNA charac- 
terization and chromosomal mapping of two human ho- 
mologs of the Drosophila dishevelled polarity gene. Hum. 
Molec. Genet. 5: 953-958, 1996. ; and 

[2620] Semenov, M. V.; Snyder, M. : Human dishevelled genes 

constitute a DHR-containing multigene family. Genomics 
42: 302-310, 1997. 

[2621] Further studies establishing the function and utilities of 
DVL3 are found in John Hopkins OMIM database record ID 



601368, and in sited publications numbered 2213-1597 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Ectonucleotide Py- 
rophosphatase/phosphodiesterase 3 (ENPP3, Accession 
NM_005021) is another VGAM94 host target gene. ENPP3 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ENPP3, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of ENPP3 BINDING SITE, designated SEQ ID:1173, to the 
nucleotide sequence of VGAM94 RNA, herein designated 
VGAM RNA, also designated SEQ ID:429. 
[2622] Another function of VGAM94 is therefore inhibition of Ec- 
tonucleotide Pyrophosphatase/phosphodiesterase 3 
(ENPP3, Accession NM_005021). Accordingly, utilities of 
VGAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ENPP3. 
Fanconi Anemia, Complementation Group F (FANCF, Ac- 
cession NM_022725) is another VGAM94 host target gene. 
FANCF BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by FANCF, 
corresponding to a HOST TARGET binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of FANCF BINDING SITE, designated SEQ ID: 1998, 
to the nucleotide sequence of VGAM94 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:429. 
[2623] Another function of VGAM94 is therefore inhibition of 
Fanconi Anemia, Complementation Group F (FANCF, Ac- 
cession NM_022725). Accordingly, utilities of VGAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FANCF. Protocadherin 
11 X-linked (PCDH11X, Accession NM.032968) is another 
VGAM 94 host target gene. PCDH11X BINDING SITE1 and 
PCDH11X BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
PCDH11X, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PCDH11X BINDING SITE1 and PCDH11X 
BINDING SITE2, designated SEQ ID:2298 and SEQ ID:2300 
respectively, to the nucleotide sequence of VGAM94 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:429. 

[2624] Another function of VGAM94 is therefore inhibition of 



Protocadherin 11 X-linked (PCDH11X, Accession 
NM_032968), a gene which is thought to play a funda- 
mental role in cell-cell recognition essential for the seg- 
mental development and function of the central nervous 
system. Accordingly, utilities of VGAM94 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PCDH11X. The function of 
PCDH11X and its association with various diseases and 
clinical conditions, has been established by previous stud- 
ies, as described hereinabove with reference to 
VGAM49.FLJ10539 (Accession NM.018130) is another 
VCAM94 host target gene. FLJ10539 BINDING SITE is HOST 
TARGET binding site found in the 3 N untranslated region 
of mRNA encoded by FLJ10539, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of FLJ10539 BINDING 
SITE, designated SEQ ID: 1789, to the nucleotide sequence 
of VGAM94 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:429. 
[2625] Another function of VGAM94 is therefore inhibition of 

FLJ10539 (Accession NM_018130). Accordingly, utilities of 
VGAM94 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ10539. 
FLJ10898 (Accession XM.002486) is another VGAM94 
host target gene. FLJ10898 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 10898, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10898 BINDING SITE, 
designated SEQ ID:2528, to the nucleotide sequence of 
VGAM94 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:429. 
[2626] Another function of VGAM94 is therefore inhibition of 

FLJ10898 (Accession XM_002486). Accordingly, utilities of 
VGAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10898. 
KIAA0680 (Accession NM.014721) is another VGAM94 
host target gene. KIAA0680 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0680, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0680 BINDING SITE, 
designated SEQ ID:1530, to the nucleotide sequence of 



VGAM94 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:429. 

[2627] Another function of VGAM94 is therefore inhibition of 

KIAA0680 (Accession NM_014721). Accordingly, utilities 
of VGAM94 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0680. KIAA1804 (Accession XM.045864) is another 
VGAM 94 host target gene. KIAA1804 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1804, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1804 BINDING SITE, designated SEQ ID:2868, to the 
nucleotide sequence of VGAM94 RNA, herein designated 
VGAM RNA, also designated SEQ ID:429. 

[2628] Another function of VGAM94 is therefore inhibition of 
KIAA1804 (Accession XM_045864). Accordingly, utilities 
of VGAM94 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1804. M025 (Accession NM.016289) is another 
VGAM 94 host target gene. M025 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by M025, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of M025 BINDING SITE, 
designated SEQ ID: 1677, to the nucleotide sequence of 
VGAM94 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:429. 
[2629] Another function of VGAM94 is therefore inhibition of 
M025 (Accession NM_016289). Accordingly, utilities of 
VGAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with M025. 
RAB33B, Member RAS Oncogene Family (RAB33B, Acces- 
sion NM.031296) is another VGAM94 host target gene. 
RAB33B BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
RAB33B, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RAB33B BINDING SITE, designated SEQ 
ID:2190, to the nucleotide sequence of VGAM94 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:429. 

[2630] Another function of VGAM94 is therefore inhibition of 



RAB33B, Member RAS Oncogene Family (RAB33B, Acces- 
sion NM_031296). Accordingly, utilities of VGAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RAB33B. RoXaN 
(Accession NM_025013) is another VGAM94 host target 
gene. RoXaN BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
RoXaN, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RoXaN BINDING SITE, designated SEQ 
ID:2128, to the nucleotide sequence of VGAM94 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:429. 

[2631] Another function of VGAM94 is therefore inhibition of 
RoXaN (Accession NM_025013). Accordingly, utilities of 
VGAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RoXaN. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
95 (VGAM95) viral gene, which modulates expression of 
respective host target genes thereof, the function and 



utility of which host target genes is known in the art. 

[2632] VGAM95 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM95 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2633] VGAM95 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM95 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2634] VGAM95 gene encodes a VGAM95 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM95 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM95 precursor RNA is designated SEQ 
ID:81, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:81 is 
located at position 31304 relative to the genome of Vac- 
cinia Virus. 

[2635] VGAM 9 5 precursor RNA folds onto itself, forming VGAM 9 5 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[2636] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM95 folded precursor RNA into VGAM95 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM 9 5 RNA is designated SEQ ID:430, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2637] VGAM 9 5 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 9 5 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 9 5 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5"UTR, PROTEIN CODING 



and 3 X UTR respectively. 

[2638] VGAM95 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM95 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM95 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM95 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 9 5 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2639] The complementary binding of VGAM95 RNA, herein des- 



ignated VGAM RNA, to host target binding sites on 
VGAM95 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 9 5 host tar- 
get RNA into VGAM95 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2640] it is appreciated that VGAM95 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM95 host target genes. The mRNA of 
each one of this plurality of VGAM95 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM95 RNA, herein designated VGAM 
RNA, and which when bound by VGAM95 RNA causes in- 
hibition of translation of respective one or more VGAM95 
host target proteins. 

t 2641 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM95 gene, herein designated VGAM GENE, on one or 
more VGAM95 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 



non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2642] it is yet further appreciated that a function of VGAM95 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM95 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM95 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM95 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2643] Nucleotide sequences of the VGAM95 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 9 5 RNA, herein designated VGAM RNA, and 



a schematic representation of the secondary folding of 
VGAM95 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM95 are further de- 
scribed hereinbelow with reference to Table 1. 

[2644] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM95 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM95 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2645] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM95 gene, herein designated VGAM is in- 
hibition of expression of VGAM95 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM95 correlate with, and may be deduced from, the 
identity of the target genes which VGAM95 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2646] Kinesin Family Member 13A (KIF13A, Accession 

NM.022113) is a VGAM 9 5 host target gene. KIF13A BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by KIF13A, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KIF13A BINDING SITE, designated SEQ ID: 1979, to the nu- 
cleotide sequence of VGAM95 RNA, herein designated 
VGAM RNA, also designated SEQ ID:430. 
[2647] a function of VGAM95 is therefore inhibition of Kinesin 
Family Member 13A (KIF13A, Accession NM.022113), a 
gene which plays a role of motor for anterograde axonal 
transport of synaptic vesicle precursors (by similarity). Ac- 
cordingly, utilities of VGAM95 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KIF13A. The function of KIF13A has been 
established by previous studies. Intracellular transport 
mediated by kinesin superfamily proteins (KIFs; OMIM Ref. 
No. 604535) is a highly regulated process. Nakagawa et 
al. (2000) identified mouse Kifl3a, a plus end-directed 
microtubule-dependent motor protein that associates 
with beta-1 adaptin (AP1B1; 600157), a subunit of the 
API adaptor complex. The 1,749-amino acid mouse 
Kifl3a protein contains an N-terminal motor domain and 
an AF6/cno domain. The authors found that the cargo 
vesicles of Kifl3a contain API and mannose 6-phosphate 



receptor (M6PR; 154540). Overexpression of Kifl3a re- 
sulted in mislocalization of API and M6PR, and functional 
blockade of Kifl3a reduced cell-surface expression of 
M6PR. Thus, the authors concluded that KIF13A transports 
M6PR-containing vesicles and targets M6PR from the 
trans-Golgi network to the plasma membrane via direct 
interaction with the API adaptor complex. Scott (2000) 
mapped the KIF13A gene to chromosome 6 based on se- 
quence similarity between a KIF13A sequence (GenBank 
AK025303) and the chromosome 6 clone RP11-500C11 
(GenBank AL138724). 

[2648] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2649] Nakagawa, T.; Setou, M.; Seog, D.-H.; Ogasawara, K.; 
Dohmae, N.; Takio, K.; Hirokawa, N. : A novel motor, 
KIF13A, transports mannose-6-phosphate receptor to 
plasma membrane through direct interaction with AP-1 
complex. Cell 103: 569-581, 2000. ; and 

[2650] Scott, A. F. : Personal Communication. Baltimore, Md., 
11/29/2000. 

[2651] Further studies establishing the function and utilities of 
KIF13A are found in John Hopkins OMIM database record 



ID 605433, and in sited publications numbered 990-991 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Lysy I Oxidase-like 
3 (LOXL3, Accession NM.032603) is another VGAM95 host 
target gene. LOXL3 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOXL3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of LOXL3 BINDING SITE, designated SEQ 
ID:2264, to the nucleotide sequence of VGAM95 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:430. 

[2652] Another function of VGAM95 is therefore inhibition of Ly- 
syl Oxidase-like 3 (LOXL3, Accession NM_032603), a gene 
which is expressed in many tissues, the highest levels 
seen in placenta, heart, ovary, testis, small intestine and 
spleen. Accordingly, utilities of VGAM95 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with LOXL3. The function of LOXL3 has 
been established by previous studies. By database search- 
ing for sequences homologous to mouse Lor2, Jourdan-Le 
Saux et al. (2001) isolated a LOXL3 cDNA encoding a de- 



duced 754-amino acid protein with a molecular mass of 
83 kD. The protein contains all structural characteristics 
of the LOX enzyme family, including a copper-binding site 
with 4 histidyl residues; lysyl and tyrosyl residues and 
conserved motifs surrounding these sites; and the cy- 
tokine receptor-like domain. Like LOXL2 (OMIM Ref. No. 
606663), it has 4 scavenger receptor cysteine-rich (SRCR) 
domains in its N terminus. LOXL3 has a signal peptide se- 
quence, indicating a possible extracellular location, 5 po- 
tential N-glycosylation sites, and a predicted procollagen 
C-proteinase (BMP1; 112264) cleavage site (gly-asp-asp) 
that is also present in LOX. By Northern blot analysis, 
Jourdan-Le Saux et al. (2001) detected expression of an 
approximately 3.3-kb LOXL3 transcript in all tissues 
tested, with high expression in heart and uterus and low 
expression in kidney, skeletal muscle, and placenta. Un- 
like other members of the LOX gene family, LOXL3 was 
found to be expressed at low levels in all sections of the 
central nervous system, with highest levels in spinal cord 
and medulla. By Northern blot analysis, Maki and Kivirikko 
(2001) detected highest expression of a 3.1-kb LOXL3 
transcript in placenta, heart, ovary, testis, small intestine, 
and spleen Jourdan-Le Saux et al. (2001) determined that 



the L0XL3 gene contains 14 exons and spans approxi- 
mately 21 kb. By EST database searching, they identified 
splice variants lacking exons 5 and 8 

[2653] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2654] jourdan-Le Saux, C; Tomsche, A.; Ujfalusi, A.; Jia, L; 
Csiszar, K. : Central nervous system, uterus, heart, and 
leukocyte expression of the LOXL3 gene, encoding a novel 
lysyl oxidase-like protein. Genomics 74: 211-218, 2001. ; 
and 

[2655] jourdan-Le Saux, C; Tomsche, A.; Ujfalusi, A.; Jia, L; 
Csiszar, K. : Central nervous system, uterus, heart, and 
leukocyte expression of the LOXL3 gene, encoding a novel 
lysyl oxidase-lik. 

[2656] Further studies establishing the function and utilities of 
LOXL3 are found in John Hopkins OMIM database record 
ID 607163, and in sited publications numbered 
1328-1329 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. DKFZp547l014 (Accession NM_020217) is another 
VGAM95 host target gene. DKFZp547l014 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 



region of mRNA encoded by DKFZp547l014, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZp547l014 BINDING SITE, designated SEQ ID:1901, to the 
nucleotide sequence of VGAM95 RNA, herein designated 
VGAM RNA, also designated SEQ ID:430. 

[2657] Another function of VGAM95 is therefore inhibition of DK- 
FZp547l014 (Accession NM_020217). Accordingly, utilities 
of VGAM95 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with DK- 
FZp547l014. Spir-1 (Accession XM.035640) is another 
VGAM 9 5 host target gene. Spir-1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by Spir-1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of Spir-1 BINDING SITE, 
designated SEQ ID:2699, to the nucleotide sequence of 
VGAM 9 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:430. 

[2658] Another function of VGAM95 is therefore inhibition of 
Spir-1 (Accession XM_035640). Accordingly, utilities of 



VGAM95 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with Spir-1. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
96 (VGAM96) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[2659] VGAM96 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM96 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2660] VGAM96 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM96 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2661] VGAM96 gene encodes a VGAM96 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM96 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM96 precursor RNA is designated SEQ 
ID:82, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:82 is 
located at position 30764 relative to the genome of Vac- 
cinia Virus. 

[2662] VGAM96 precursor RNA folds onto itself, forming VGAM96 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2663] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VCAM96 folded precursor RNA into VGAM96 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 90%) nucleotide se- 
quence of VGAM96 RNA is designated SEQ ID:431, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[2664] VGAM96 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 96 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM96 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated S^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2665] VGAM 96 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM96 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM96 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM96 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 



a VGAM96 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2666] The complementary binding of VGAM96 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 96 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM96 host tar- 
get RNA into VGAM96 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2667] | t j S appreciated that VGAM96 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM96 host target genes. The mRNA of 
each one of this plurality of VGAM96 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM96 RNA, herein designated VGAM 
RNA, and which when bound by VGAM96 RNA causes in- 
hibition of translation of respective one or more VGAM96 



host target proteins. 

[2668] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM96 gene, herein designated VGAM GENE, on one or 
more VGAM96 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., ^Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 

[2669] it is yet further appreciated that a function of VGAM96 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM96 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM96 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM96 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2670] Nucleotide sequences of the VCAM96 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM96 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM96 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM96 are further de- 
scribed hereinbelow with reference to Table 1. 

[2671] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM96 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM96 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2672] a s mentioned hereinabove with reference to Fig. 1, a 

function of VGAM96 gene, herein designated VGAM is in- 
hibition of expression of VGAM96 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM96 correlate with, and may be deduced from, the 



identity of the target genes which VGAM96 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2673] Glutamate-cysteine Ligase, Catalytic Subunit (GCLC, Ac- 
cession NM.001498) is a VGAM96 host target gene. GCLC 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by GCLC, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GCLC BINDING SITE, designated SEQ ID:833, to the nu- 
cleotide sequence of VGAM96 RNA, herein designated 
VGAM RNA, also designated SEQ ID:431. 

[2674] a function of VGAM96 is therefore inhibition of Gluta- 
mate-cysteine Ligase, Catalytic Subunit (GCLC, Accession 
NM.001498). Accordingly, utilities of VGAM96 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with GCLC. FLJ21324 (Accession 
XM.165988) is another VGAM96 host target gene. 
FLJ21324 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
FLJ21324, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ21324 BINDING SITE, designated SEQ 
ID:3513, to the nucleotide sequence of VGAM96 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:431. 

[2675] Another function of VGAM96 is therefore inhibition of 

FLJ21324 (Accession XM_165988). Accordingly, utilities of 
VGAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21324. 
KIAA0193 (Accession NM.014766) is another VGAM96 
host target gene. KIAA0193 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0193, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0193 BINDING SITE, 
designated SEQ ID:1543, to the nucleotide sequence of 
VGAM 96 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:431. 

[2676] Another function of VGAM96 is therefore inhibition of 

KIAA0193 (Accession NM_014766). Accordingly, utilities 
of VGAM96 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA0193. LOC91097 (Accession XM.035977) is another 
VGAM96 host target gene. LOC91097 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC91097, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91097 BINDING SITE, designated SEQ ID:2705, to the 
nucleotide sequence of VGAM96 RNA, herein designated 
VGAM RNA, also designated SEQ ID:431. 

[2677] Another function of VGAM96 is therefore inhibition of 

LOC91097 (Accession XM_035977). Accordingly, utilities 
of VGAM96 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91097. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 97 (VGAM97) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2678] VGAM97 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM97 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2679] VGAM97 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM97 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2680] VGAM 9 7 gene encodes a VGAM 9 7 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM97 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM97 precursor RNA is designated SEQ 
ID:83, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:83 is 
located at position 31794 relative to the genome of Vac- 
cinia Virus. 

[2681] VGAM 9 7 precursor RNA folds onto itself, forming VGAM 9 7 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial inversed- reversed sequence of the nucleotide 
sequence of the second half thereof. 
[2682] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM97 folded precursor RNA into VGAM97 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM97 RNA is designated SEQ ID:432, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2683] VGAM 9 7 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM 9 7 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM 9 7 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5^UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[2684] VGAM 9 7 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM97 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM97 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM97 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 9 7 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^ UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^ UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 
[2685] The complementary binding of VGAM97 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM 9 7 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 



BINDING SITE III, inhibits translation of VGAM97 host tar- 
get RNA into VGAM97 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2686] it is appreciated that VGAM97 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM97 host target genes. The mRNA of 
each one of this plurality of VGAM97 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM97 RNA, herein designated VGAM 
RNA, and which when bound by VGAM97 RNA causes in- 
hibition of translation of respective one or more VGAM97 
host target proteins. 

[2687] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM97 gene, herein designated VGAM GENE, on one or 
more VGAM97 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 



for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2688] it is yet further appreciated that a function of VGAM97 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM97 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM97 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM97 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2689] Nucleotide sequences of the VGAM97 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 9 7 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM97 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM97 are further de- 



scribed hereinbelow with reference to Table 1. 

[2690] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM97 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM97 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2691] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM97 gene, herein designated VGAM is in- 
hibition of expression of VGAM97 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM97 correlate with, and may be deduced from, the 
identity of the target genes which VGAM97 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2692] a Disintegrin-like and Metalloprotease (reprolysin type) 
with Thrombospondin Type 1 Motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NM.007038) is a VGAM 9 7 host tar- 
get gene. ADAMTS5 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by ADAMTS5, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ADAMTS5 BINDING SITE, 
designated SEQ ID: 13 53, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 
[2693] a function of VGAM97 is therefore inhibition of A Disinte- 
grin-like and Metalloprotease (reprolysin type) with 
Thrombospondin Type 1 Motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NM_007038), a gene which cleaves 
aggrecan, a cartilage proteoglycan, and may be involved 
in its turnover. Accordingly, utilities of VGAM97 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ADAMTS5. The function of 
ADAMTS5 and its association with various diseases and 
clinical conditions, has been established by previous stud- 
ies, as described hereinabove with reference to 
VGAM49.BCRP2 (Accession XM.031102) is another 
VGAM 9 7 host target gene. BCRP2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by BCRP2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BCRP2 BINDING SITE, 



designated SEQ ID:2633, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:432. 
[2694] Another function of VGAM97 is therefore inhibition of 
BCRP2 (Accession XM_031102). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BCRP2. 
Interleukin 13 Receptor, Alpha 1 (IL13RA1, Accession 
NM_001560) is another VGAM 9 7 host target gene. 
IL13RA1 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
IL13RA1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of IL13RA1 BINDING SITE, designated SEQ 
ID:835, to the nucleotide sequence of VGAM97 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:432. 

[2695] Another function of VGAM97 is therefore inhibition of In- 
terleukin 13 Receptor, Alpha 1 (IL13RA1, Accession 
NM_001560), a gene which binds i I — X 3 with a low affinity, 
together with il-4r- alpha can form a functional receptor 
for il-13. Accordingly, utilities of VGAM97 include diag- 



nosis, prevention and treatment of diseases and clinical 
conditions associated with IL13RA1. The function of 
IL13RA1 has been established by previous studies. Inter- 
leukin-4 (IL4; 147780) and interleukin-13 (IL13; 147683) 
are 2 cytokines that are secreted by activated T cells and 
have similar effects on monocytes and B cells. Zurawski et 
al. (1993) demonstrated that the IL4 receptor (OMIM Ref. 
No. 147781) is a complex of at least 2 components. They 
described a mutant form of human IL4 that competitively 
antagonizes both human IL4 and human IL13. The amino 
acid sequences of IL4 and IL13 are approximately 30% ho- 
mologous, and circular dichroism spectroscopy demon- 
strates that both proteins have a highly alpha-helical 
structure. IL13 competitively inhibited binding of IL4 to 
functional human IL4 receptors expressed on a cell line 
that responds to both IL4 and IL13. The binding of IL4 to 
an IL4-responsive cell line that does not respond to IL13, 
and the binding of IL4 to cloned IL4R ligand binding pro- 
tein expressed on heterologous cells, were not inhibited 
by IL13. The results demonstrated that IL4 and IL13 share 
a receptor component that is important for signal trans- 
duction. Hilton et al. (1996) reviewed these and other data 
suggesting a model of IL4 and IL13 receptor composition 



and function Heinzmann et al. (2000) determined that a 
variant of human IL13 (OMIM Ref. No. 147683), argllO to 
gin (OMIM Ref. No. A4464G), associated with asthma in 
case-control populations from Britain and Japan (peak 
odds ratio (OR) = 2.31, 95% confidence interval, 1.33 - 
4.00); the variant also predicted asthma and higher serum 
IL13 levels in a general, Japanese pediatric population. 
The authors referred to this variant as glnllO to arg. Im- 
munohistochemistry demonstrated that both subunits of 
IL13Rare prominently expressed in bronchial epithelium 
and smooth muscle from asthmatic subjects. Detailed 
molecular modeling analyses indicated that residue 110 of 
IL13 is important in the internal constitution of the ligand 
and crucial in ligand-receptor interaction. A noncoding 
variant of IL13R-alpha 1, 1398A-C, associated primarily 
with high IgE levels (OR = 3.38 in males, 1.10 in females) 
rather than asthma 

[2696] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2697] Hilton, D. J.; Zhang, J.-C; Metcalf, D.; Alexander, W. S.; 

Nicola, N. A.; Willson, T. A. : Cloning and characterization 
of a binding subunit of the interleukin 13 receptor that is 



also a component of the interleukin 4 receptor. Proc. Nat. 
Acad. Sci. 93: 497-501, 1996. ; and 
[2698] Heinzmann, H.; Mao, X.-Q.; Akaiwa, M.; Kreomer, R. T.; 
Gao, P.-S.; Ohshima, K.; Umeshita, R.; Abe, Y.; Braun, S.; 
Yamashita, T.; Roberts, M. H.; Sugimoto, R.; and 20 others 
: Genetic var. 

[2699] Further studies establishing the function and utilities of 
IL13RA1 are found in John Hopkins OMIM database record 
ID 300119, and in sited publications numbered 
2434-2435, 144, 243 and 2669 listed in the bibliography 
section hereinbelow, which are also hereby incorporated 
by reference. Interleukin 1, Alpha (ILIA, Accession 
XM_031221) is another VGAM97 host target gene. ILIA 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by ILIA, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ILIA BINDING SITE, designated SEQ ID:2634, to the nu- 
cleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2700] Another function of VGAM97 is therefore inhibition of In- 
terleukin 1, Alpha (ILIA, Accession XM_031221), a gene 



which stimulates thymocyte proliferation by inducing il-2 
release, b-cell maturation and proliferation, and fibroblast 
growth factor activity. Accordingly, utilities of VGAM97 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ILIA. The function of 
ILIA has been established by previous studies. There are 
2 structurally distinct forms of IL1: ILl(alpha), which is the 
acidic form with pl5, and ILl(beta) (IL1B; 147720), the 
neutral form with pl7. Both are 17-kD proteins coded by 
separate genes. The ILIA gene has 10,206 bp with 7 ex- 
ons and 6 introns (Furutani et al., 1986). By Southern 
transfer analysis of DNAs from human-rodent somatic cell 
hybrids, Modi et al. (1988) assigned the ILIA gene to 
chromosome 2. Regional localization to 2ql3-q21 was 
achieved by in situ hybridization. Lafage et al. (1989) con- 
firmed assignment to 2ql3 by in situ hybridization. The 
ILIA and IL1B proteins, which are synthesized by a variety 
of cell types including activated macrophages, ker- 
atinocytes, stimulated B lymphocytes, and fibroblasts, are 
potent mediators of inflammation and immunity. Lord et 
al. (1991) demonstrated that both the alpha and beta 
forms, but particularly the beta form, are transcribed in 
polymorphonuclear leukocytes stimulated with LPS. Both 



ILIA and IL1B stimulate osteoclast activity in vitro and are 
potent bone resorbing factors. Sabatino et al. (1988) 
studied the effects of 72-hour subcutaneous infusions of 
interleukins 1-alpha and -beta on plasma, calcium, and 
bone morphology. Both interleukins 1 caused a marked, 
dose-dependent increase in plasma calcium. Increased 
numbers of osteoclasts and bone resorption surfaces were 
observed on quantitative histomorphometry of bone. The 
results suggest a role for IL1 in the modulation of extra- 
cellular fluid calcium homeostasis. Hogquist et al. (1991) 
demonstrated that interleukin-1 is involved in apoptosis 
(cell death). Both the alpha and the beta forms are re- 
leased as a consequence of cell injury regardless of the 
insult Ki et al. (2001) analyzed the ILIA -889 C/T geno- 
type of 126 Korean patients with AD and found no signifi- 
cant difference in allele frequencies between patients and 
controls. Interestingly, there were no T/T homozygotes in 
the entire study population 

[2701] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2702 ] Hogquist, K. A.; Nett, M. A.; Unanue, E. R.; Chaplin, D. D. : 
Interleukin 1 is processed and released during apoptosis. 



Proc. Nat. Acad. Sci. 88: 8485-8489, 1991. ; and 
t 27 03] Ki, C.-S.; Na, D. L; Kim, D. K.; Kim, H.J.; Kim,J.-W. : Lack 
of association of the interleukin-l-alpha gene polymor- 
phism with Alzheimer's disease in a Korean population. 
(Letter) Ann. 

[2704] Further studies establishing the function and utilities of 
ILIA are found in John Hopkins OMIM database record ID 
147760, and in sited publications numbered 923-938, 
920-922, 939, 256 and 2627-2630 listed in the bibliog- 
raphy section hereinbelow, which are also hereby incorpo- 
rated by reference. ISL1 Transcription Factor, LIM/ 
homeodomain, (islet- 1) (ISL1, Accession NM_002202) is 
another VGAM97 host target gene. ISL1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ISL1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ISL1 BINDING 
SITE, designated SEQ ID:906, to the nucleotide sequence 
of VGAM97 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:432. 

[2705] Another function of VGAM 9 7 is therefore inhibition of ISL1 
Transcription Factor, LIM/homeodomain, (islet- 1) (ISL1, 



Accession NM_002202), a gene which binds to one of the 
cis-acting domain of the insulin gene enhancer. Accord- 
ingly, utilities of VGAM97 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ISL1. The function of ISL1 has been established 
by previous studies. Because insulin deficiency, either rel- 
ative or absolute, is a cardinal feature of noninsulin-de- 
pendent diabetes mellitus (NIDDM; 125853), Tanizawa et 
al. (1994) investigated the possible involvement of muta- 
tions in genes that regulate insulin production. Rat Isll 
was the first insulin enhancer-binding protein to be iso- 
lated; Tanizawa et al. (1994) used the rat gene to isolate a 
partial human ISL1 cDNA and subsequently to isolate ge- 
nomic clones. A simple sequence repeat was found in the 
ISL1 gene. PCR amplification of this region of genomic 
DNA revealed 12 alleles in St. Louis African-Americans 
(heterozygosity = 0.87), 14 alleles in black Nigerians 
(heterozygosity = 0.89), 8 alleles in Japanese 
(heterozygosity = 0.69), and 8 alleles in Caucasians 
(heterozygosity = 0.81). Allelic frequencies in the gene 
did not differ between patients with NIDDM and nondia- 
betic control subjects in 2 black populations Shimomura 
et al. (2000) found a nonsense mutation (Q310X) in the 



ISL1 gene in a Japanese patient with type II diabetes and a 
strong family history. The mutation led to decreased ac- 
tivity of the islet- 1 transcription factor and thus may have 
been pathogenic. However, as indicated by Fajans et al. 
(2001), additional genetic and clinical studies were re- 
quired to determine whether mutations in ISL1 are the 
cause of another subtype of MODY 

[2706] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2707 ] Shimomura, H.; Sanke, T.; Hanabusa, T.; Tsunoda, K.; Fu- 
ruta, H.; Nanjo, K. : Nonsense mutation of islet- 1 gene 
(Q310X) found in a type 2 diabetic patient with a strong 
family history. Diabetes 49: 1597-1600, 2000. ; and 

[2708] Tanizawa, Y.; Riggs, A. C; Dagogo-Jack, S.; Vaxillaire, M.; 
Froguel, P.; Liu, L; Donis-Keller, H.; Permutt, M. A. : Isola- 
tion of the human LIM/homeodomain gene islet- 1 and 
identificat. 

[2709] Further studies establishing the function and utilities of 
ISL1 are found in John Hopkins OMIM database record ID 
600366, and in sited publications numbered 2810 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by refer- 



ence.Microphthalmia-associated Transcription Factor 
(MITF, Accession NM_000248) is another VGAM97 host 
target gene. MITF BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by MITF, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MITF BINDING SITE, designated SEQ ID:721, 
to the nucleotide sequence of VGAM97 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:432. 
[271 0] Another function of VGAM97 is therefore inhibition of Mi- 
crophthalmia-associated Transcription Factor (MITF, Ac- 
cession NM_000248), a gene which waardenburg syn- 
drome type 2a, tietz syndrome. Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MITF. The 
function of MITF has been established by previous studies. 
Tassabehji et al. (1995) concluded that Waardenburg syn- 
drome type II is heterogeneous, with about 20% of cases 
caused by mutations in MITF. In the mouse, mi mutations 
can be dominant or recessive. Dominant alleles are be- 
lieved to work by a dominant-negative effect. A protein 
with intact helix-loop-helix and zipper sequences but de- 



fective DNA binding or transactivation domains sequesters 
the normal gene products in inactive dimers. Mutations 
that prevent dimerization are recessive. Tassabehji et al. 
(1995) noted that most of the mouse mutations are reces- 
sive and most of the human mutations in MITF appear to 
be dominant. They concluded that MITF is another exam- 
ple of a gene like RET (OMIM Ref. No. 164761) or PAX 3 in 
which humans are more sensitive than mice to gene 
dosage effects in heterozygotes. Mutations in MITF and 
PAX3, encoding transcription factors, are responsible for 
Waardenburg syndrome type II and WS1/WS3, respec- 
tively. Tachibana et al. (1996) showed that MITF transacti- 
vates the gene for tyrosinase (see OMIM Ref. No. 606933), 
a key enzyme for melanogenesis, and is critically involved 
in melanocyte differentiation. Absence of melanocytes af- 
fects pigmentation in the skin, hair, and eyes, and hearing 
function in the cochlea. Therefore, hypopigmentation and 
hearing loss in WS2 are likely to be the results of an 
anomaly of melanocyte differentiation caused by MITF 
mutations. However, the molecular mechanism by which 
PAX 3 mutations cause the auditory-pigmentary symptoms 
in WS1/WS3 had not been explained. Watanabe et al. 
(1998) showed that PAX3, a transcription factor with a 



paired domain and a homeodomain, transactivates the 
MITF promoter. They further showed that PAX3 proteins 
associated with WS1 in either the paired domain or the 
homeodomain failed to recognize and transactivate the 
MITF promoter. These results provided evidence that PAX3 
directly regulates MITF, and suggested that the failure of 
this regulation due to PAX3 mutations causes the audi- 
tory-pigmentary symptoms in at least some individuals 
with WS1. 

t 2711 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2712 ] Tachibana, M.; Takeda, K.; Nobukuni, Y.; Urabe, K.; Long, 
J. E.; Meyers, K. A.; Aaronson, S. A.; Miki, T. : Ectopic ex- 
pression of MITF, a gene for Waardenburg syndrome type 
2, converts fibroblasts to cells with melanocytes charac- 
teristics. Nature Genet. 14: 50-54, 1996. ; and 

t 271 3] Tassabehji, M.; Newton, V. E.; Liu, X.-Z.; Brady, A.; Don- 
nai, D.; Krajewska-Walasek, M.; Murday, V.; Norman, A.; 
Obersztyn, E.; Reardon, W.; Rice, J. C; Trembath, R.; 
Wieacker, P.; Wh. 

[2714] Further studies establishing the function and utilities of 
MITF are found in John Hopkins OMIM database record ID 



156845, and in sited publications numbered 786, 
2814-789, 525, 790, 2815, 2470, 2816-2475, 725, 247 
and 2817-2478 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. Neutrophil Cytosolic Factor 2 (65kDa, chronic granu- 
lomatous disease, autosomal 2) (NCF2, Accession 
NM.000433) is another VGAM97 host target gene. NCF2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by NCF2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
NCF2 BINDING SITE, designated SEQ ID:742, to the nu- 
cleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 
[2715] Another function of VGAM97 is therefore inhibition of 

Neutrophil Cytosolic Factor 2 (65kDa, chronic granuloma- 
tous disease, autosomal 2) (NCF2, Accession 
NM_000433). Accordingly, utilities of VGAM97 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with NCF2. Neural Precursor Cell 
Expressed, Developmentally Down -regulated 4-like 
(NEDD4L, Accession NM.015277) is another VGAM97 host 



target gene. NEDD4L BINDING SITE is HOST TARGET bind- 
ing site found in the 3 X untranslated region of mRNA en- 
coded by NEDD4L, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of NEDD4L BINDING SITE, 
designated SEQ ID:1618, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 
[2716] Another function of VGAM97 is therefore inhibition of 

Neural Precursor Cell Expressed, Developmental^ Down- 
regulated 4-like (NEDD4L, Accession NM.015277), a gene 
which may play a role in the regulation of epithelial 
sodium channel function. Accordingly, utilities of VGAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NEDD4L. The func- 
tion of NEDD4L has been established by previous studies. 
Using cosmids from a human chromosome 18-specific li- 
brary, Chen et al. (2001) used exon trapping and cDNA 
cloning to identify a gene homologous to NEDD4. The 
full-length cDNA sequence of 3,246 bp, obtained by 
RACE, contains an open reading frame of 2,562 nu- 
cleotides. The deduced 854-amino acid polypeptide was 



predicted to contain 4 WW domains and an HECT ubiqui- 
tin-protein ligase domain, highly conserved features in 
the NEDD4 gene family. The NEDD4L gene has 97% and 
62% amino acid sequence identity to mouse Nedd4-2 and 
human NEDD4 genes, respectively. By expression analysis, 
a 3.4-kb band was observed in heart and muscle, while a 
3.2-kb band and/or an additional 3.6-kb band were seen 
in other tissues examined. An alternative splicing event 
involving exon 12 of 60 bp was observed, the shorter al- 
lele being predominantly present in brain and lympho- 
cytes, while the longer allele was strongly expressed in 
kidney and placenta. Since the NEDD4L gene mapped to 
the region of 18q21 showing linkage evidence for a sus- 
ceptibility locus for bipolar affective disorder (OMIM Ref. 
No. 125480), Chen et al. (2001) screened the NEDD4L 
gene for mutations in 3 unrelated bipolar I probands and 
their parents, but no mutations were detected. Due to the 
potential role of NEDD4L in regulating the epithelial 
sodium channel (ENaC; OMIM Ref. No. 600228), Chen et 
al. (2001) proposed it a candidate gene for autosomal 
dominant orthostatic hypotensive disorder (OMIM Ref. No. 
143850), mapped to 18q21. Erdeniz and Rothstein (2000) 
found that the ubiquitination domain of KIAA0439 shares 



homology with the S. cerevisiae Rsp5, a ubiquitin-protein 
ligase. They analyzed Rsp5 mutant strains and concluded 
that Rsp5 may be involved in the degradation of the sin- 
gle-stranded DNA-binding protein Rfal, thereby linking 
ubiquitin-dependent protein degradation to the replica- 
tion-recombination machinery. 

t 2717 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 271 8] Chen, H.; Ross, C. A.; Wang, N.; Huo, Y.; MacKinnon, D. F.; 
Potash, J. B.; Simpson, S. C; McMahon, F.J.; DePauloJ. R., 
Jr.; Mclnnis, M. G. : NEDD4L on human chromosome 
18q21 has multiple forms of transcripts and is a homo- 
logue of the mouse Nedd4-2 gene. Europ. J. Hum. Genet. 
9: 922-930, 2001. ; and 

[2719] Erdeniz, N.; Rothstein, R. : Rsp5, a ubiquitin-protein lig- 
ase, is involved in degradation of the single- 
stranded-DNA binding protein Rfal in Saccharomyces 
cerevisiae. Molec. Cell. Bio. 

[2720] Further studies establishing the function and utilities of 
NEDD4L are found in John Hopkins OMIM database record 
ID 606384, and in sited publications numbered 1505-150 
and 1712 listed in the bibliography section hereinbelow, 



which are also hereby incorporated by reference. Nuclear 
Receptor Subfamily 3, Group C, Member 1 (glucocorticoid 
receptor) (NR3C1, Accession NM_000176) is another 
VGAM97 host target gene. NR3C1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by NR3C1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of NR3C1 BINDING SITE, 
designated SEQ ID:717, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:432. 
t 2721 ] Another function of VGAM97 is therefore inhibition of Nu- 
clear Receptor Subfamily 3, Group C, Member 1 
(glucocorticoid receptor) (NR3C1, Accession NM_000176). 
Accordingly, utilities of VGAM97 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NR3C1. Pyruvate Dehydrogenase Kinase, 
Isoenzyme 4 (PDK4, Accession XM.173198) is another 
VGAM 9 7 host target gene. PDK4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PDK4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PDK4 BINDING SITE, 
designated SEQ ID:3733, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 

[2722] Another function of VGAM97 is therefore inhibition of 

Pyruvate Dehydrogenase Kinase, Isoenzyme 4 (PDK4, Ac- 
cession XM.173198). Accordingly, utilities of VGAM97 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PDK4. Presenilin 1 
(Alzheimer disease 3) (PSEN1, Accession NM_007319) is 
another VGAM 9 7 host target gene. PSEN1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PSEN1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PSEN1 BIND- 
ING SITE, designated SEQ ID:1393, to the nucleotide se- 
quence of VGAM97 RNA, herein designated VGAM RNA, 
also designated SEQ ID:432. 

[2723] Another function of VGAM97 is therefore inhibition of 
Presenilin 1 (Alzheimer disease 3) (PSEN1, Accession 
NM_007319). Accordingly, utilities of VGAM97 include di- 



agnosis, prevention and treatment of diseases and clinical 
conditions associated with PSEN1. Recombination Activat- 
ing Gene 1 (RAG1, Accession NM_000448) is another 
VGAM97 host target gene. RAG1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by RAG1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RAG1 BINDING SITE, 
designated SEQ ID:746, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:432. 
[2724] Another function of VGAM97 is therefore inhibition of Re- 
combination Activating Gene 1 (RAG1, Accession 
NM_000448). Accordingly, utilities of VGAM97 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with RAG1. Synaptogyrin 1 
(SYNGR1, Accession NM_004711) is another VGAM97 host 
target gene. SYNGR1 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by SYNGR1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of SYNGR1 BINDING SITE, 
designated SEQ ID:1148, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 
[2725] Another function of VGAM97 is therefore inhibition of 

Synaptogyrin 1 (SYNGR1, Accession NM_004711), a gene 
which belongs to transmembrane synaptic vesicle protein 
and may function in membrane recycling. Accordingly, 
utilities of VGAM97 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SYNGR1. The function of SYNGR1 has been estab- 
lished by previous studies. Rat synaptogyrin, or RAT- 
SYNGR1, is an integral membrane protein associated with 
presynaptic vesicles in neuronal cells. See SYNGR2 (OMIM 
Ref. No. 603926). As part of an effort to sequence the 
long arm of human chromosome 22, Kedra et al. (1998) 
identified the human homolog of RATSYNGR1, synapto- 
gyrin-1 (OMIM Ref. No. SYNGR1). By a combination of EST 
database searching and library screening, the authors iso- 
lated cDNAs corresponding to 3 alternatively spliced tran- 
scripts, which they designated SYNGRla-c. The predicted 
la, lb, and lc proteins contain 234, 191, and 192 amino 
acids, respectively. Northern blot analysis revealed that 



the 4.5-kb SYNGRla mRNA is expressed at high levels in 
brain. The other transcript forms are expressed at low 
levels in nonneuronal tissues. In situ hybridization to em- 
bryonic and adult mouse tissues confirmed that SYNGRla, 
the most abundant transcript form, shows predominantly 
neuronal expression. Kedra et al. (1998) also identified 
cDNAs encoding the related human proteins SYNGR2 and 
SYNGR3 (OMIM Ref. No. 603927) and mouse Syngrlb. Like 
RATSYNGR1, the mouse and human synaptogyrin family 
members contain 4 membrane-spanning domains. The 
conserved central portion of SYNGRla shares 54%, 61%, 
and 92% identity with that of SYNGR2, SYNGR3, and RAT- 
SYNGR1, respectively. Animal model experiments lend 
further support to the function of SYNGR1. Using gene 
targeting, Janz et al. (1999) generated mice lacking 
Syngrl. They bred these Syngrl knockout mice against 
Syp (OMIM Ref. No. 313475) knockout mice generated by 
McMahon et al. (1996) to create double knockout mice 
deficient in both Syp and Syngrl. Both single and double 
knockout mice were viable and fertile. Morphologic and 
biochemical analysis showed that the architecture and 
composition of synapses were unaltered in the brains of 
Syngrl single knockout and Syngrl/Syp double knockout 



mutant mice. Electrophysiologic recordings in the hip- 
pocampal CA1 region revealed that short- and long-term 
synaptic plasticity was severely reduced in the Syngrl/Syp 
double knockout mice without changes in the fundamen- 
tal release apparatus, vesicle cycling, or release probabil- 
ity. Janz et al. (1999) concluded that Syngrl and Syp per- 
form essential and redundant functions in synaptic plas- 
ticity without being required for synaptic transmission as 
such. 

[2726] it is appreciated that the abovementioned animal model 
for SYNGR1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

t 2727 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 272 8] Janz, R.; Sudhof, T. C; Hammer, R. E.; Unni, V.; Siegel- 
baum, S. A.; Bolshakov, V. Y. : Essential roles in synaptic 
plasticity for synaptogyrin I and synaptophysin I. Neuron 
24: 687-700, 1999. ; and 

[2729] Kedra, D.; Pan, H.-Q.; Seroussi, E.; Fransson, I.; Guilbaud, 
C; Collins, J. E.; Dunham, I.; Blennow, E.; Roe, B. A.; Piehl, 
F.; Dumanski, J. P. : Characterization of the human 



synapto. 

[2730] Further studies establishing the function and utilities of 
SYNGR1 are found in John Hopkins OMIM database record 
ID 603925, and in sited publications numbered 185 and 
1858 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference.TOX (Accession 
NM.014729) is another VCAM97 host target gene. TOX 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by TOX, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TOX BINDING SITE, designated SEQ ID:1534, to the nu- 
cleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2731] Another function of VGAM97 is therefore inhibition of TOX 
(Accession NM_014729). Accordingly, utilities of VGAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TOX. Transient Re- 
ceptor Potential Cation Channel, Subfamily C, Member 6 
(TRPC6, Accession NM.004621) is another VGAM 9 7 host 
target gene. TRPC6 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by TRPC6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TRPC6 BINDING SITE, designated SEQ 
ID:1135, to the nucleotide sequence of VGAM97 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:432. 

[2732] Another function of VGAM97 is therefore inhibition of 

Transient Receptor Potential Cation Channel, Subfamily C, 
Member 6 (TRPC6, Accession NM_004621), a gene which 
has calcium channel activity. Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRPC6. 
The function of TRPC6 has been established by previous 
studies. TRPCs, mammalian homologs of the Drosophila 
transient receptor potential (trp) protein, are ion channels 
that are thought to mediate capacitative calcium entry into 
the cell. Using a PCR-based strategy, Hofmann et al. 
(1999) isolated cDNAs encoding TRPC6, a novel member 
of the TRPC family. The predicted 931-amino acid protein 
shares 93% identity with mouse Trpc6. The authors found 
that TRPC6 is a nonselective cation channel that is acti- 
vated by diacylglycerol (DAG) in a membrane-delimited 



fashion, independently of protein kinase C. Although 
TRPC3 (OMIM Ref. No. 602345), the closest structural rel- 
ative of TRPC6, is activated in the same manner, human 
TRPC1 and mouse Trpc4 (OMIM Ref. No. 603651) and 
Trpc5 (OMIM Ref. No. 300334) were unresponsive to DAG. 
The authors suggested that TRPC3 and TRPC6 represent 
the first members of a new functional family of second- 
messenger-operated cation channels that are activated by 
DAG. Northern blot analysis revealed that TRPC6 is ex- 
pressed primarily in placenta, lung, spleen, ovary, and 
small intestine. By FISH, D'Esposito et al. (1998) mapped 
the TRPC6 gene to chromosome Ilq21-q22. 

[2733] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 27 34] Hofmann, T.; Obukhov, A. G.; Schaefer, M.; Harteneck, C.; 
Gudermann, T.; Schultz, G. : Direct activation of human 
TRPC6 and TRPC3 channels by diacylglycerol. Nature 397: 
259-263, 1999. ; and 

[2735] D'Esposito, M.; Strazzullo, M.; Cuccurese, M.; Spalluto, C.; 
Rocchi, M.; D'Urso, M.; Ciccodicola, A. : Identification and 
assignment of the human transient receptor potential 
channel 6 gene. 



[2736] Further studies establishing the function and utilities of 
TRPC6 are found in John Hopkins OMIM database record 
ID 603652, and in sited publications numbered 
1344-1345 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.AF9Q34 
(Accession NM.032552) is another VGAM97 host target 
gene. AF9Q34 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
AF9Q34, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of AF9Q34 BINDING SITE, designated SEQ 
ID:2258, to the nucleotide sequence of VGAM97 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:432. 

[2737] Another function of VGAM97 is therefore inhibition of 

AF9Q34 (Accession NM_032552). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AF9Q34. 
Complement Component 1, Q Subcomponent, Receptor 1 
(C1QR1, Accession NM_012072) is another VGAM 9 7 host 
target gene. C1QR1 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 X untranslated region of mRNA en- 



coded by C1QR1, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of C1QR1 BINDING SITE, designated 
SEQ ID: 1402, to the nucleotide sequence of VGAM97 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:432. 

[2738] Another function of VGAM97 is therefore inhibition of 

Complement Component 1, Q Subcomponent, Receptor 1 
(C1QR1, Accession NM.012072). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C1QR1. 
FLJ10193 (Accession NM.018019) is another VGAM97 
host target gene. FLJ10193 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ10193, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10193 BINDING SITE, 
designated SEQ ID: 1775, to the nucleotide sequence of 
VGAM 9 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 

[2739] Another function of VGAM97 is therefore inhibition of 



FLJ10193 (Accession NM_018019). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10193. 
FLJ10989 (Accession NM.018292) is another VGAM97 
host target gene. FLJ 10989 BINDING SITE is HOST TARGET 
binding site found in the 3' untranslated region of mRNA 
encoded by FLJ 10989, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10989 BINDING SITE, 
designated SEQ ID:1810, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:432. 
[2740] Another function of VGAM97 is therefore inhibition of 

FLJ10989 (Accession NM_018292). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10989. 
FLJ20700 (Accession NM.017932) is another VGAM97 
host target gene. FLJ20700 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ20700, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of FLJ20700 BINDING SITE, 
designated SEQ ID: 1767, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 

[2741] Another function of VGAM97 is therefore inhibition of 

FLJ20700 (Accession NM.017932). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20700. 
FLJ31101 (Accession NM.017964) is another VGAM97 
host target gene. FLJ31101 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ31101, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ31101 BINDING SITE, 
designated SEQ ID: 1772, to the nucleotide sequence of 
VGAM 9 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 

[2742] Another function of VGAM97 is therefore inhibition of 

FLJ31101 (Accession NM.017964). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31101. 
KIAA0252 (Accession XM.031646) is another VGAM97 



host target gene. KIAA0252 BINDING SITE is HOST TARGET 
binding site found in the 3 V untranslated region of mRNA 
encoded by KIAA0252, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0252 BINDING SITE, 
designated SEQ ID:2638, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 
[2743] Another function of VGAM97 is therefore inhibition of 
KIAA0252 (Accession XM.031646). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0252. KIAA0416 (Accession NM.015564) is another 
VGAM 9 7 host target gene. KIAA0416 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0416, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0416 BINDING SITE, designated SEQ ID: 1638, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 



[2744] Another function of VGAM97 is therefore inhibition of 

KIAA0416 (Accession NM.015564). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0416. KIAA0445 (Accession NM.014675) is another 
VGAM97 host target gene. KIAA0445 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA0445, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0445 BINDING SITE, designated SEQ ID: 15 19, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2745] Another function of VGAM97 is therefore inhibition of 

KIAA0445 (Accession NM_014675). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0445. KIAA0493 (Accession XM_034717) is another 
VGAM 9 7 host target gene. KIAA0493 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA0493, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0493 BINDING SITE, designated SEQ ID:2683, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2746] Another function of VGAM97 is therefore inhibition of 
KIAA0493 (Accession XM.034717). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0493. KIAA0753 (Accession NM.014804) is another 
VGAM 9 7 host target gene. KIAA0753 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0753, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0753 BINDING SITE, designated SEQ ID:1553, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2747] Another function of VGAM97 is therefore inhibition of 

KIAA0753 (Accession NM_014804). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA0753. KIAA0781 (Accession XM.041314) is another 
VGAM97 host target gene. KIAA0781 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0781, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0781 BINDING SITE, designated SEQ ID:2794, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 
[2748] Another function of VGAM97 is therefore inhibition of 
KIAA0781 (Accession XM.041314). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0781. KIAA0825 (Accession XM.027906) is another 
VGAM 9 7 host target gene. KIAA0825 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0825, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0825 BINDING SITE, designated SEQ ID:2589, to the 
nucleotide sequence of VGAM97 RNA, herein designated 



VGAM RNA, also designated SEQ ID:432. 

[2749] Another function of VGAM97 is therefore inhibition of 
KIAA0825 (Accession XM_027906). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0825. KIAA0831 (Accession NM.014924) is another 
VGAM 9 7 host target gene. KIAA0831 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0831, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0831 BINDING SITE, designated SEQ ID: 1590, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2750] Another function of VGAM97 is therefore inhibition of 

KIAA0831 (Accession NM.014924). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0831. KIAA1172 (Accession XM.047889) is another 
VGAM 9 7 host target gene. KIAA1172 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1172, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1172 BINDING SITE, designated SEQ ID:2897, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2751] Another function of VGAM97 is therefore inhibition of 
KIAA1172 (Accession XM.047889). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1172. KR18 (Accession NM.033288) is another 
VGAM 9 7 host target gene. KR18 BINDING SITE is HOST 
TARGET binding site found in the 3 N untranslated region 
of mRNA encoded by KR18, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of KR18 BINDING SITE, 
designated SEQ ID:2325, to the nucleotide sequence of 
VGAM 9 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 

[2752] Another function of VGAM97 is therefore inhibition of 
KR18 (Accession NM_033288). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with KR18. Mi- 
togen-activated Protein Kinase 13 (MAPK13, Accession 
NM_002754) is another VGAM97 host target gene. 
MAPK13 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
MAPK13, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MAPK13 BINDING SITE, designated SEQ 
ID:953, to the nucleotide sequence of VGAM97 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:432. 

[2753] Another function of VGAM97 is therefore inhibition of Mi- 
togen-activated Protein Kinase 13 (MAPK13, Accession 
NM_002754). Accordingly, utilities of VGAM97 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MAPK13. MGC11386 
(Accession NM_032933) is another VGAM 9 7 host target 
gene. MGC11386 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by MGC11386, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of MGC11386 BINDING SITE, desig- 
nated SEQ ID:2296, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 

[2754] Another function of VGAM97 is therefore inhibition of 

MGC11386 (Accession NM.032933). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC11386. PRO0641 (Accession NM.014135) is another 
VGAM 9 7 host target gene. PRO0641 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PRO0641, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PRO0641 BINDING 
SITE, designated SEQ ID: 1477, to the nucleotide sequence 
of VGAM97 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:432. 

[2755] Another function of VGAM97 is therefore inhibition of 

PRO0641 (Accession NM_014135). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0641. 
PRO0902 (Accession NM_053057) is another VGAM97 



host target gene. PRO0902 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by PRO0902, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PRO0902 BINDING SITE, 
designated SEQ ID:2358, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 
[2756] Another function of VGAM97 is therefore inhibition of 

PRO0902 (Accession NM.053057). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0902. 
SMAP-5 (Accession NM_030799) is another VGAM97 host 
target gene. SMAP-5 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by SMAP-5, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SMAP-5 BINDING SITE, 
designated SEQ ID:2168, to the nucleotide sequence of 
VGAM 9 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 



[2757] Another function of VGAM97 is therefore inhibition of 

SMAP-5 (Accession NM_030799). Accordingly, utilities of 
VGAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMAP-5. 
Sprouty Homolog 4 (Drosophila) (SPRY4, Accession 
NM_030964) is another VGAM97 host target gene. SPRY4 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SPRY4, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of SPRY4 BINDING SITE, designated SEQID:2177, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2758] Another function of VGAM97 is therefore inhibition of 
Sprouty Homolog 4 (Drosophila) (SPRY4, Accession 
NM_030964). Accordingly, utilities of VGAM97 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SPRY4. Ubiquitin Specific Pro- 
tease 24 (USP24, Accession XM.165973) is another 
VGAM 9 7 host target gene. USP24 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by USP24, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of USP24 BINDING SITE, 
designated SEQ ID:3512, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 

[2759] Another function of VGAM97 is therefore inhibition of 
Ubiquitin Specific Protease 24 (USP24, Accession 
XM.165973). Accordingly, utilities of VGAM97 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with USP24. Zinc Finger Protein 304 
(ZNF304, Accession NM.020657) is another VGAM97 host 
target gene. ZNF304 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 N untranslated region of mRNA en- 
coded by ZNF304, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ZNF304 BINDING SITE, 
designated SEQ ID: 1921, to the nucleotide sequence of 
VGAM 9 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:432. 

[2760] Another function of VGAM97 is therefore inhibition of Zinc 
Finger Protein 304 (ZNF304, Accession NM_020657). Ac- 



cordingly, utilities of VGAM97 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF304. LOC121344 (Accession 
XM.058555) is another VGAM97 host target gene. 
LOC121344 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC121344, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC121344 BINDING SITE, desig- 
nated SEQ ID:2990, to the nucleotide sequence of 
VGAM97 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:432. 
[2761] Another function of VGAM97 is therefore inhibition of 

LOC121344 (Accession XM.058555). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC121344. LOC144266 (Accession XM.084795) is an- 
other VGAM 9 7 host target gene. LOC144266 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC144266, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC144266 BINDING SITE, designated SEQ ID:3065, to 
the nucleotide sequence of VGAM97 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:432. 

[2762] Another function of VGAM97 is therefore inhibition of 

LOC144266 (Accession XM.084795). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144266. LOC145241 (Accession XM.031799) is an- 
other VGAM 9 7 host target gene. LOC145241 BINDING 
SITE is HOST TARGET binding site found in the 3 V un- 
translated region of mRNA encoded by LOC145241, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145241 BINDING SITE, designated SEQ ID:2640, to 
the nucleotide sequence of VGAM97 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:432. 

[2763] Another function of VGAM97 is therefore inhibition of 

LOC145241 (Accession XM.031799). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145241. LOC148545 (Accession XM.086226) is an- 



other VGAM97 host target gene. LOC148545 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148545, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148545 BINDING SITE, designated SEQ ID:3120, to 
the nucleotide sequence of VGAM97 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:432. 
[2764] Another function of VGAM97 is therefore inhibition of 

LOC148545 (Accession XM_086226). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148545. LOC149073 (Accession XM.097577) is an- 
other VGAM 9 7 host target gene. LOC149073 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC149073, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149073 BINDING SITE, designated SEQ ID:3305, to 
the nucleotide sequence of VGAM97 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:432. 



[2765] Another function of VGAM97 is therefore inhibition of 

LOC149073 (Accession XM.097577). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149073. LOC149448 (Accession XM.097642) is an- 
other VGAM97 host target gene. LOC149448 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC149448, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149448 BINDING SITE, designated SEQ ID:3309, to 
the nucleotide sequence of VGAM97 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:432. 

[2766] Another function of VGAM97 is therefore inhibition of 

LOC149448 (Accession XM_097642). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149448. LOC149579 (Accession XM_048743) is an- 
other VGAM 9 7 host target gene. LOC149579 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC149579, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149579 BINDING SITE, designated SEQ ID:2907, to 
the nucleotide sequence of VGAM97 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:432. 

[2767] Another function of VGAM97 is therefore inhibition of 

LOC149579 (Accession XM.048743). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149579. LOC152641 (Accession XM.087497) is an- 
other VGAM 9 7 host target gene. LOC152641 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC152641, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152641 BINDING SITE, designated SEQ ID:3173, to 
the nucleotide sequence of VGAM97 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:432. 

[2768] Another function of VGAM97 is therefore inhibition of 

LOC152641 (Accession XM_087497). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC152641. LOC169966 (Accession XM.093010) is an- 
other VGAM97 host target gene. LOC169966 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC169966, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169966 BINDING SITE, designated SEQ ID:3253, to 
the nucleotide sequence of VGAM97 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:432. 
[2769] Another function of VGAM97 is therefore inhibition of 

LOC169966 (Accession XM.093010). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC169966. LOC222234 (Accession XM.168558) is an- 
other VGAM 9 7 host target gene. LOC222234 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222234, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222234 BINDING SITE, designated SEQ ID:3647, to 
the nucleotide sequence of VGAM97 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:432. 

[2770] Another function of VGAM97 is therefore inhibition of 

LOC222234 (Accession XM_168558). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222234. LOC254058 (Accession XM.173209) is an- 
other VGAM 9 7 host target gene. LOC254058 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC254058, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254058 BINDING SITE, designated SEQ ID:3735, to 
the nucleotide sequence of VGAM97 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:432. 

[2771] Another function of VGAM97 is therefore inhibition of 

LOC254058 (Accession XM.173209). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254058. LOC51110 (Accession NM.016027) is an- 
other VGAM 9 7 host target gene. LOC51110 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC51110, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC51110 BINDING SITE, designated SEQ ID:1657, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2772] Another function of VGAM97 is therefore inhibition of 

LOC51110 (Accession NM_016027). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51110. LOC51292 (Accession NM.016576) is another 
VGAM 9 7 host target gene. LOC51292 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC51292, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC51292 BINDING SITE, designated SEQ ID: 1698, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2773] Another function of VGAM97 is therefore inhibition of 

LOC51292 (Accession NM_016576). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC51292. LOC92573 (Accession XM.045884) is another 
VGAM97 host target gene. LOC92573 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC92573, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92573 BINDING SITE, designated SEQ ID:2870, to the 
nucleotide sequence of VGAM97 RNA, herein designated 
VGAM RNA, also designated SEQ ID:432. 

[2774] Another function of VGAM97 is therefore inhibition of 

LOC92573 (Accession XM_045884). Accordingly, utilities 
of VGAM97 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92573. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 98 (VGAM98) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2775] VGAM98 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM98 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 277 6] VGAM98 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM98 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2777] VGAM98 gene encodes a VGAM98 precursor RNA, herein 
designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM98 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM98 precursor RNA is designated SEQ 
ID:84, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:84 is 
located at position 34330 relative to the genome of Vac- 
cinia Virus. 

t 277 8] VGAM98 precursor RNA folds onto itself, forming VGAM98 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
[2779] An enzyme complex designated DICER COMPLEX, 'dices' 
the VGAM98 folded precursor RNA into VGAM98 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, 'dicing' of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM98 RNA is designated SEQ ID:433, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2780] VGAM98 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM98 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM98 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5' untranslated region, a protein coding region and a 3' 
untranslated region, designated 5'UTR, PROTEIN CODING 
and 3'UTR respectively. 

[ 27 81] VGAM98 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM98 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM98 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM98 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 9 8 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3^UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3^UTR region, the 5 X UTR 
region, or in both 3 X UTR and 5 X UTR regions. 
[2782] The complementary binding of VGAM98 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM98 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM98 host tar- 
get RNA into VGAM98 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 2783 ] It is appreciated that VGAM98 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM98 host target genes. The mRNA of 
each one of this plurality of VGAM98 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM98 RNA, herein designated VGAM 
RNA, and which when bound by VGAM98 RNA causes in- 
hibition of translation of respective one or more VGAM98 
host target proteins. 

[2784] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM98 gene, herein designated VGAM GENE, on one or 
more VGAM98 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 



complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun C, x Perspective: 
Glimpses of a tiny RNA world \ Science 294,779 (2001)). 
[2785] it is yet further appreciated that a function of VGAM98 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM98 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM98 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM98 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2786] Nucleotide sequences of the VGAM98 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM98 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM98 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, of VGAM98 are further de- 
scribed hereinbelow with reference to Table 1. 

[2787] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM98 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM98 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2788] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM98 gene, herein designated VGAM is in- 
hibition of expression of VGAM98 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM98 correlate with, and may be deduced from, the 
identity of the target genes which VGAM98 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2789] Arginine Vasopressin (neurophysin II, antidiuretic hor- 
mone, diabetes insipidus, neurohypophyseal) (AVP, Acces- 
sion NM_000490) is a VGAM 9 8 host target gene. AVP 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by AVP, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
AVP BINDING SITE, designated SEQ ID:752, to the nu- 
cleotide sequence of VGAM98 RNA, herein designated 
VGAM RNA, also designated SEQ ID:433. 

[2790] a function of VGAM98 is therefore inhibition of Arginine 
Vasopressin (neurophysin II, antidiuretic hormone, dia- 
betes insipidus, neurohypophyseal) (AVP, Accession 
NM_000490). Accordingly, utilities of VGAM98 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with AVP. HTRA3 (Accession 
XM.114416) is another VGAM 9 8 host target gene. HTRA3 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by HTRA3, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of HTRA3 BINDING SITE, designated SEQ ID:3457, to the 
nucleotide sequence of VGAM98 RNA, herein designated 
VGAM RNA, also designated SEQ ID:433. 

[2791] Another function of VGAM98 is therefore inhibition of 
HTRA3 (Accession XM_114416). Accordingly, utilities of 
VGAM98 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with HTRA3. 
Lectin, Galactoside-binding, Soluble, 3 Binding Protein 
(LGALS3BP, Accession XM.045104) is another VGAM98 
host target gene. LGALS3BP BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by LGALS3BP, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LGALS3BP BINDING SITE, 
designated SEQ ID:2851, to the nucleotide sequence of 
VGAM98 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:433. 
[2792] Another function of VGAM98 is therefore inhibition of 
Lectin, Galactoside-binding, Soluble, 3 Binding Protein 
(LGALS3BP, Accession XM.045104). Accordingly, utilities 
of VGAM98 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LGALS3BP. MAD2 Mitotic Arrest Deficient-like 1 (yeast) 
(MAD2L1, Accession NM_002358) is another VGAM98 host 
target gene. MAD2L1 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by MAD2L1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of MAD2L1 BINDING SITE, 
designated SEQ ID:921, to the nucleotide sequence of 
VGAM98 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:433. 
[2793] Another function of VGAM98 is therefore inhibition of 

MAD2 Mitotic Arrest Deficient-like 1 (yeast) (MAD2L1, Ac- 
cession NM_002358), a gene which may monitor the com- 
pleteness of the spindle-kinetochore attachment, delays 
the onset of anaphase when this process is not complete. 
Accordingly, utilities of VGAM98 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MAD2L1. The function of MAD2L1 has 
been established by previous studies. Using a yeast 
2-hybrid analysis with the cytoplasmic tails of several a 
disintegrin and metalloproteinase domain (ADAM) pro- 
teins as bait, Nelson et al. (1999) found that MAD2L1 in- 
teracts strongly with TACE (ADAM 17; 603639) but not 
with ADAM 9 (OMIM Ref. No. 602713), which interacts with 
MAD2L2, or with other ADAMs tested. Further binding 
analyses defined a 35-amino acid stretch of TACE con- 
taining a proline-rich SH3-ligand domain (OMIM Ref. No. 
PXPXXP) as the interaction site for MAD2L1. Luo et al. 



(2002) showed that RNA interference-mediated suppres- 
sion of MAD1 (OMIM Ref. No. 602686) function in mam- 
malian cells caused loss of MAD2 kinetochore localization 
and impairment of the spindle checkpoint. MAD1 and 
CDC20 (OMIM Ref. No. 603618) contain MAD2-binding 
motifs that share a common consensus, and the authors 
identified a class of MAD2-binding peptides (MBPs) with a 
similar consensus. Binding of one of these ligands, MBP1, 
triggered an extensive rearrangement of the tertiary 
structure of MAD2. MAD2 also underwent a similar strik- 
ing structural change upon binding to a MAD1 or CDC20 
binding motif peptide. These data suggested that, upon 
checkpoint activation, MAD1 recruits MAD2 to unattached 
kinetochores and may promote binding of MAD2 to 
CDC20 Animal model experiments lend further support to 
the function of MAD2L1. The initiation of chromosome 
segregation at anaphase is linked by the spindle assembly 
checkpoint to the completion of chromosome-micro- 
tubule attachment during metaphase. To determine the 
function of the Mad2 protein during normal cell division, 
Dobles et al. (2000) knocked out the Mad2 gene in mice. 
They found that embryonic cells lacking Mad2 at embry- 
onic day 5.5, like mad2 yeast, grew normally but were un- 



able to arrest in response to spindle disruption. At embry- 
onic day 6.5, the cells of the epiblast began rapid cell di- 
vision, and the absence of a checkpoint resulted in 
widespread chromosome missegregation and apoptosis. 
In contrast, the postmitotic trophoblast giant cells sur- 
vived without Mad2. Thus, the spindle assembly check- 
point is required for accurate chromosome segregation in 
mitotic mouse cells and for embryonic viability, even in 
the absence of spindle damage. Shonn et al. (2000) char- 
acterized the spindle checkpoint in meiosis of S. cere- 
visiae by comparing wildtype and mad2-deficient yeast. In 
the absence of the checkpoint, the frequency of meiosis I 
missegregation increased with increasing chromosome 
length, reaching 19% for the longest chromosome. Meiosis 
I nondisjunction in spindle checkpoint mutants could be 
prevented by delaying the onset of anaphase. In a recom- 
binant-defective mutant, the checkpoint delayed the bio- 
chemical events of anaphase I, suggesting that chromo- 
somes that are attached to microtubules but are not under 
tension can activate the spindle checkpoint. Spindle 
checkpoint mutants reduced the accuracy of chromosome 
segregation in meiosis I much more than that in meiosis 
II, suggesting that checkpoint defects may contribute to 



Down syndrome (OMIM Ref. No. 190685). Shonn et al. 
(2000) showed that the budding yeast spindle checkpoint, 
which is largely dispensable in wildtype mitosis, plays a 
critical role in meiotic chromosome segregation. They 
suggested that the difference may reflect the different 
chromosome linkages in mitosis and meiosis I. In mitosis, 
sister chromatid cohesion forces sister kinetochores to 
face opposite spindle poles. In meiosis I, homologs are 
linked at sites of recombination that can be far from the 
kinetochores, creating a floppy linkage. If the nearest re- 
combination event is further from the centromere on long 
chromosomes, this idea may explain why long chromo- 
somes preferentially nondisjoin in checkpoint-defective 
cells. Michel et al. (2001) reported that deletion of one 
MAD2 allele results in a defective mitotic checkpoint in 
both human cancer cells and murine primary embryonic 
fibroblasts. Checkpoint-defective cells show premature 
sister chromatid separation in the presence of spindle in- 
hibitors and an elevated rate of chromosome missegrega- 
tion events in the absence of these agents. Furthermore, 
Mad2 +/- mice develop lung tumors at high rates after 
long latencies, implicating defects in the mitotic check- 
point in tumorigenesis 



[2794] it j S appreciated that the abovementioned animal model 
for MAD2L1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[2795] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2796] Michel, L S.; Liberal, V.; Chatterjee, A.; Kirchwegger, R.; 
Pasche, B.; Gerald, W.; Dobles, M.; Sorger, P. K.; Murty, V. 
V. V. S.; Benezra, R. : MAD2 haplo-insufficiency causes 
premature anaphase and chromosome instability in mam- 
malian cells. Nature 409: 355-359, 2001. ; and 

I 2 ™ 7 ] Luo, X.; Tang, Z.; Rizo, J.; Yu, H. : The Mad2 spindle 

checkpoint protein undergoes similar major conforma- 
tional changes upon binding to either Madl or Cdc20. 
Molec. Cell 9: 59-71, 2002. 

[2798] Further studies establishing the function and utilities of 

MAD2L1 are found in John Hopkins OMIM database record 
ID 601467, and in sited publications numbered 631-641 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Phosphorylase, 
Glycogen; Muscle (McArdle syndrome, glycogen storage 
disease type V) (PYGM, Accession NM.005609) is another 



VGAM98 host target gene. PYGM BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by PYGM, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PYGM BINDING SITE, 
designated SEQ ID: 1230, to the nucleotide sequence of 
VGAM98 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:433. 
[2799] Another function of VGAM98 is therefore inhibition of 
Phosphorylase, Glycogen; Muscle (McArdle syndrome, 
glycogen storage disease type V) (PYGM, Accession 
NM.005609). Accordingly, utilities of VGAM98 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PYGM. Solute Carrier Family 35 
(UDP-N-acetylglucosamine (UDP-GlcNAc) Transporter), 
Member 3 (SLC35A3, Accession NM.012243) is another 
VGAM98 host target gene. SLC35A3 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by SLC35A3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SLC35A3 BINDING 



SITE, designated SEQ ID: 1418, to the nucleotide sequence 
of VGAM98 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:433. 
[2800] Another function of VGAM98 is therefore inhibition of So- 
lute Carrier Family 35 (UDP-N-acetylglucosamine 
(UDP-GlcNAc) Transporter), Member 3 (SLC35A3, Acces- 
sion NM.012243). Accordingly, utilities of VGAM98 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SLC35A3. ATP Synthase 
Mitochondrial Fl Complex Assembly Factor 1 (ATPAF1, 
Accession XM.027313) is another VGAM98 host target 
gene. ATPAF1 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
ATPAF1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ATPAF1 BINDING SITE, designated SEQ 
ID:2583, to the nucleotide sequence of VGAM98 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:433. 

[2801] Another function of VGAM98 is therefore inhibition of ATP 
Synthase Mitochondrial Fl Complex Assembly Factor 1 
(ATPAF1, Accession XM_027313). Accordingly, utilities of 



VGAM98 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATPAF1. 
Chromosome 7 Open Reading Frame 13 (C7orfl3, Acces- 
sion NM_032625) is another VGAM98 host target gene. 
C7orfl3 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
C7orfl3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C7orfl3 BINDING SITE, designated SEQ 
ID:2265, to the nucleotide sequence of VGAM98 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:433. 

[2802] Another function of VGAM98 is therefore inhibition of 

Chromosome 7 Open Reading Frame 13 (C7orfl3, Acces- 
sion NM_032625). Accordingly, utilities of VGAM98 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C7orfl3. Cas-Br-M 
(murine) Ecotropic Retroviral Transforming Sequence C 
(CBLC, Accession NM_012116) is another VGAM98 host 
target gene. CBLC BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by CBLC, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CBLC BINDING SITE, designated SEQ 
ID: 1407, to the nucleotide sequence of VGAM98 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:433. 

[2803] Another function of VGAM98 is therefore inhibition of 

Cas-Br-M (murine) Ecotropic Retroviral Transforming Se- 
quence C (CBLC, Accession NM_012116). Accordingly, 
utilities of VGAM98 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CBLC. FLJ10241 (Accession NM.018035) is another 
VGAM98 host target gene. FLJ10241 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by FLJ10241, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of FLJ10241 BINDING 
SITE, designated SEQ ID: 1776, to the nucleotide sequence 
of VGAM98 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:433. 

[2804] Another function of VGAM98 is therefore inhibition of 

FLJ10241 (Accession NM_018035). Accordingly, utilities of 



VGAM98 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10241. 
FLJ20651 (Accession NM.017919) is another VGAM98 
host target gene. FLJ20651 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ20651, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20651 BINDING SITE, 
designated SEQ ID:1761, to the nucleotide sequence of 
VGAM98 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:433. 
[2805] Another function of VGAM98 is therefore inhibition of 

FLJ20651 (Accession NM.017919). Accordingly, utilities of 
VGAM98 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20651. 
KIAA1203 (Accession XM.049683) is another VGAM98 
host target gene. KIAA1203 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1203, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1203 BINDING SITE, 



designated SEQ ID:2922, to the nucleotide sequence of 
VGAM98 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:433. 

[2806] Another function of VGAM98 is therefore inhibition of 
KIAA1203 (Accession XM_049683). Accordingly, utilities 
of VGAM98 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1203. PL6 (Accession NM.007024) is another 
VGAM98 host target gene. PL6 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PL6, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PL6 BINDING SITE, desig- 
nated SEQ ID: 1348, to the nucleotide sequence of 
VGAM98 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:433. 

[2807] Another function of VGAM98 is therefore inhibition of PL6 
(Accession NM_007024). Accordingly, utilities of VGAM98 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PL6. Scavenger Re- 
ceptor Cysteine Rich Domain Containing, Group B (4 do- 
mains) (SRCRB4D, Accession NM_080744) is another 



VGAM98 host target gene. SRCRB4D BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SRCRB4D, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SRCRB4D BINDING 
SITE, designated SEQ ID:2386, to the nucleotide sequence 
of VGAM98 RNA, herein designated VGAM RNA, also des- 
ignated SEQID:433. 
[2808] Another function of VGAM98 is therefore inhibition of 
Scavenger Receptor Cysteine Rich Domain Containing, 
Group B (4 domains) (SRCRB4D, Accession NM.080744). 
Accordingly, utilities of VGAM98 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SRCRB4D. Synaptopodin 2 (SYNP02, Ac- 
cession XM.050219) is another VGAM98 host target gene. 
SYNP02 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
SYNP02, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SYNP02 BINDING SITE, designated SEQ 
ID:2928, to the nucleotide sequence of VGAM98 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:433. 

[2809] Another function of VGAM98 is therefore inhibition of 

Synaptopodin 2 (SYNP02, Accession XM_050219). Accord- 
ingly, utilities of VGAM98 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYNP02. LOC145858 (Accession XM.085258) is 
another VGAM98 host target gene. LOC145858 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC145858, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145858 BINDING SITE, designated SEQ ID:3085, to 
the nucleotide sequence of VGAM98 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:433. 

[2810] Another function of VGAM98 is therefore inhibition of 

LOC145858 (Accession XM_085258). Accordingly, utilities 
of VGAM98 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145858. LOC151162 (Accession XM.098012) is an- 
other VGAM 98 host target gene. LOC151162 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC151162, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151162 BINDING SITE, designated SEQ ID:3338, to 
the nucleotide sequence of VGAM98 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:433. 

[2811] Another function of VGAM98 is therefore inhibition of 

LOC151162 (Accession XM_098012). Accordingly, utilities 
of VGAM98 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151162. LOC196410 (Accession XM.113713) is an- 
other VGAM98 host target gene. LOC196410 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC196410, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196410 BINDING SITE, designated SEQ ID:3411, to 
the nucleotide sequence of VGAM98 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:433. 

[2812] Another function of VGAM98 is therefore inhibition of 

LOC196410 (Accession XM_113713). Accordingly, utilities 



of VGAM98 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196410. LOC203339 (Accession XM.117534) is an- 
other VGAM98 host target gene. LOC203339 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC203339, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC203339 BINDING SITE, designated SEQ ID:3489, to 
the nucleotide sequence of VGAM98 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:433. 
[2813] Another function of VGAM98 is therefore inhibition of 

LOC203339 (Accession XM.117534). Accordingly, utilities 
of VGAM98 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC203339. LOC203377 (Accession XM.117540) is an- 
other VGAM98 host target gene. LOC203377 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC203377, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC203377 BINDING SITE, designated SEQ ID:3490, to 
the nucleotide sequence of VGAM98 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:433. 

[2814] Another function of VGAM98 is therefore inhibition of 

LOC203377 (Accession XM_117540). Accordingly, utilities 
of VGAM98 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC203377. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 99 (VGAM99) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2815] VGAM99 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM99 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2816] VGAM99 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. VGAM99 
host target gene, herein designated VGAM HOST TARGET 
GENE, is a human gene contained in the human genome. 

[2817] VGAM99 gene encodes a VGAM 9 9 precursor RNA, herein 



designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM99 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM99 precursor RNA is designated SEQ 
ID:85, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:85 is 
located at position 39758 relative to the genome of Vac- 
cinia Virus. 

[2818] VGAM99 precursor RNA folds onto itself, forming VGAM99 
folded precursor RNA, herein designated VGAM FOLDED 
PRECURSOR RNA, which has a two-dimensional " hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2819] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM99 folded precursor RNA into VGAM99 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM99 RNA is designated SEQ ID:434, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2820] VGAM99 host target gene, herein designated VGAM HOST 
TARGET GENE, encodes a corresponding messenger RNA, 
VGAM99 host target RNA, herein designated VGAM HOST 
TARGET RNA. VGAM99 host target RNA comprises three 
regions, as is typical of mRNA of a protein coding gene: a 
5 X untranslated region, a protein coding region and a 3 X 
untranslated region, designated 5'UTR, PROTEIN CODING 
and 3^UTR respectively. 

[2821] VGAM99 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM99 host target RNA, 
herein designated VGAM HOST TARGET RNA. This com- 
plementary binding is due to the fact that the nucleotide 
sequence of VGAM99 RNA is an accurate or a partial in- 
versed-reversed sequence of the nucleotide sequence of 
each of the host target binding sites. As an illustration, 
Fig. 1 shows three such host target binding sites, desig- 



nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of host tar- 
get binding sites shown in Fig. 1 is meant as an illustra- 
tion only, and is not meant to be limiting - VGAM99 RNA, 
herein designated VGAM RNA, may have a different num- 
ber of host target binding sites in untranslated regions of 
a VGAM 9 9 host target RNA, herein designated VGAM 
HOST TARGET RNA. It is further appreciated that while Fig. 
1 depicts host target binding sites in the 3 X UTR region, 
this is meant as an example only - these host target bind- 
ing sites may be located in the 3 X UTR region, the 5 X UTR 
region, or in both 3 x UTR and 5 x UTR regions. 

[2822] The complementary binding of VGAM99 RNA, herein des- 
ignated VGAM RNA, to host target binding sites on 
VGAM99 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM99 host tar- 
get RNA into VGAM99 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2823] it is appreciated that VGAM99 host target gene, herein 

designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM99 host target genes. The mRNA of 



each one of this plurality of VGAM99 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM99 RNA, herein designated VGAM 
RNA, and which when bound by VGAM99 RNA causes in- 
hibition of translation of respective one or more VGAM99 
host target proteins. 
t 2824 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM99 gene, herein designated VGAM GENE, on one or 
more VGAM99 host target gene, herein designated VGAM 
HOST TARGET GENE, is in fact common to other known 
non-viral miRNA genes. As mentioned hereinabove with 
reference to the background section, although a specific 
complementary binding site has been demonstrated only 
for some of the known miRNA genes (primarily Lin-4 and 
Let- 7), all other recently discovered miRNA genes are also 
believed by those skilled in the art to modulate expression 
of other genes by complementary binding, although spe- 
cific complementary binding sites of these other miRNA 
genes have not yet been found (Ruvkun G., x Perspective: 
Glimpses of a tiny RNA world\ Science 294,779 (2001)). 



t 2825 ] It is yet further appreciated that a function of VGAM99 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM99 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM99 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM99 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2826] Nucleotide sequences of the VGAM99 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM99 RNA, herein designated VGAM RNA, and 
a schematic representation of the secondary folding of 
VGAM99 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, of VGAM99 are further de- 
scribed hereinbelow with reference to Table 1. 

[2827] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM99 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM99 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[2828] As mentioned hereinabove with reference to Fig. 1, a 

function of VGAM99 gene, herein designated VGAM is in- 
hibition of expression of VGAM99 target genes. It is ap- 
preciated that specific functions, and accordingly utilities, 
of VGAM99 correlate with, and may be deduced from, the 
identity of the target genes which VGAM99 binds and in- 
hibits, and the function of these target genes, as elabo- 
rated hereinbelow. 

[2829] sel-1 Suppressor of Lin-12-like (C. elegans) (SEL1L, Ac- 
cession NM_005065) is a VGAM 9 9 host target gene. SEL1L 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SEL1L, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SEL1L BINDING SITE, designated SEQ ID:1179, to the nu- 
cleotide sequence of VGAM99 RNA, herein designated 
VGAM RNA, also designated SEQ ID:434. 

[2830] a function of VGAM99 is therefore inhibition of Sel-1 

Suppressor of Lin-12-like (C. elegans) (SEL1L, Accession 
NM_005065), a gene which may play a role in notch sig- 
naling (by similarity). Accordingly, utilities of VGAM99 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SEL1L. The function of 
SEL1L has been established by previous studies. Biunno et 
al. (1997) isolated a novel cDNA, designated SEL1L by 
them, that shows sequence similarities to sel-1, a gene 
identified as an extragenic suppressor of the lin-12 hypo- 
morphic mutant from C. elegans (3,4:Grant and Green- 
wald, 1996, 1997). SEL1L exhibited a tissue-specific pat- 
tern of expression: high levels of a single 7.5-kb tran- 
script were detected only in the pancreas of healthy indi- 
viduals, whereas low to undetectable levels were observed 
in other adult tissues and in some fetal tissues. Because of 
the tissue-specific expression of the gene, Biunno et al. 
(1997) studied the gene in human pancreatic carcinomas. 
They found that 17% of adenocarcinomas of the pancreas 
did not express SEL1L to a detectable level; however, no 
gross genomic alterations were apparent within a few 
hundred kb of the relevant region. By somatic cell hybrid 
analysis and fluorescence in situ hybridization, Biunno et 
al. (1997) mapped the SEL1L gene to chromosome 14q31. 
Donoviel and Bernstein (1999) localized the gene to 
14q24.3-q31 by FISH and radiation hybrid analysis. 
[2831] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2832] Biunno, I.; Appierto, V.; Cattaneo, M.; Leone, B. E.; 

Balzano, C; Socci, C; Saccone, S.; Letizia, A.; Valle, G. D.; 
Sgaramella, V. : Isolation of a pancreas-specific gene lo- 
cated on human chromosome 14q31: expression analysis 
in human pancreatic ductal carcinomas. Genomics 46: 
284-286, 1997. ; and 

[2833] Donoviel, D. B.; Bernstein, A. : SEL-1L maps to human 
chromosome 14, near the insulin-dependent diabetes 
mellitus locus 11. Genomics 56: 232-233, 1999. 

[2834] Further studies establishing the function and utilities of 

SEL1L are found in John Hopkins OMIM database record ID 
602329, and in sited publications numbered 1400-1403 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. DKFZP56401863 
(Accession XM_043922) is another VGAM99 host target 
gene. DKFZP56401863 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP56401863, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP56401863 



BINDING SITE, designated SEQ ID:2826, to the nucleotide 
sequence of VGAM99 RNA, herein designated VGAM RNA, 
also designated SEQ ID:434. 

[2835] Another function of VGAM99 is therefore inhibition of DK- 
FZP56401863 (Accession XM.043922). Accordingly, utili- 
ties of VGAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP56401863. LOC129446 (Accession XM.072203) is 
another VGAM99 host target gene. LOC129446 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC129446, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC129446 BINDING SITE, designated SEQ ID:3042, to 
the nucleotide sequence of VGAM99 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:434. 

[2836] Another function of VGAM99 is therefore inhibition of 

LOC129446 (Accession XM_072203). Accordingly, utilities 
of VGAM99 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC129446. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 100 (VGAM100) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2837] VGAM100 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM100 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2838] VGAM100 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 100 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[2839] VGAM100 gene encodes a VGAM100 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM100 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM100 precursor RNA is designated SEQ 
ID:86, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:86 is 
located at position 36878 relative to the genome of Vac- 



cinia Virus. 

[2840] VGAM100 precursor RNA folds onto itself, forming 

VGAM100 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[2841] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM100 folded precursor RNA into VGAM100 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM100 RNA is designated SEQ ID:435, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2842] VGAM 100 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM100 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 100 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[2843] VGAM 100 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 100 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM100 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 100 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 100 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[2844] The complementary binding of VGAM100 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM100 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM100 host tar- 
get RNA into VGAM100 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2845] | t j S appreciated that VGAM 100 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 100 host target genes. The mRNA of 
each one of this plurality of VGAM100 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 100 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 100 RNA causes in- 
hibition of translation of respective one or more VGAM100 
host target proteins. 



[2846] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM100 gene, herein designated VGAM GENE, on one or 
more VGAM100 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 2847 ] It is yet further appreciated that a function of VGAM100 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM100 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 100 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM100 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2848] Nucleotide sequences of the VGAM100 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 100 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM100 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 100 are further 
described hereinbelow with reference to Table 1. 

[2849] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM100 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM100 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2850] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM100 gene, herein designated VGAM is 
inhibition of expression of VGAM100 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 100 correlate with, and may be deduced 



from, the identity of the target genes which VGAM100 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[2851] Cytochrome P450, Subfamily XIX (aromatization of andro- 
gens) (CYP19, Accession NM_000103) is a VGAM100 host 
target gene. CYP19 BINDING SITE1 and CYP19 BINDING 
SITE2 are HOST TARGET binding sites found in untrans- 
lated regions of mRNA encoded by CYP19, corresponding 
to HOST TARGET binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of CYP19 
BINDING SITE1 and CYP19 BINDING SITE2, designated SEQ 
ID:705 and SEQ ID:2185 respectively, to the nucleotide 
sequence of VGAM100 RNA, herein designated VGAM 
RNA, also designated SEQ ID:435. 

[2852] a function of VGAM 100 is therefore inhibition of Cy- 
tochrome P450, Subfamily XIX (aromatization of andro- 
gens) (CYP19, Accession NM_000103), a gene which cat- 
alyzes the last steps of estrogen biosynthesis. Accord- 
ingly, utilities of VGAM100 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CYP19. The function of CYP19 has been estab- 
lished by previous studies. The distinct gender-specific 



patterns of fat distribution in men and women (android 
and gynoid) suggest a role for sex steroids. It has been 
suggested that estrogens can promote preadipocyte cell 
proliferation and/or differentiation. The enzyme CYP19 is 
responsible for the conversion of androgen precursor 
steroids to estrogens and may, therefore, have a role in 
regulating adipose tissue mass and its distribution. Mc- 
Ternan et al. (2002) investigated the glucocorticoid regu- 
lation of aromatase expression in adipose tissue, specifi- 
cally to define any site- and gender-specific differences. 
Abdominal subcutaneous and omental adipose tissue was 
obtained from male and female patients undergoing elec- 
tive surgery. Cortisol-induced aromatase activity in omen- 
tal adipocytes from postmenopausal females was higher 
than that in premenopausal females (P less than 0.001). 
Insulin had no independent effect on aromatase expres- 
sion, but coincubation of preadipocytes with Cortisol and 
insulin eliminated both gender- and site-specific differ- 
ences. The authors concluded that in women, but not 
men, Cortisol increases aromatase activity at subcuta- 
neous sites, and this may facilitate predilection for subcu- 
taneous adiposity in females. They suggested that the ob- 
served site-, gender-, and menopausal-specific differ- 



ences in the glucocorticoid regulation of this enzyme may 
contribute to the gender- and menopausal-specific pat- 
terns of fat distribution. Hemsell et al. (1977) reported a 
case of gynecomastia apparently due to excessive periph- 
eral conversion of androgen to estrogen as a result of 
50-times-normal aromatase activity. The patient was an 
adopted boy, aged 11 years 7 months. Effects of exces- 
sive estrogen became evident at age 8, the time when 
plasma androstenedione begins to increase. Extraglandu- 
lar aromatization, as well as sulfurylation, is extensively 
involved in C19-steroid metabolism in the fetus, but the 
activity of the enzymes falls rapidly after birth. In the pa- 
tient of Hemsell et al. (1977), the fetal situation appeared 
to persist. Berkovitz et al. (1985) investigated a black 
family in which marked gynecomastia with normal male 
genitalia occurred in 5 men in 3 sibships of 2 generations 
connected through females. In each, gynecomastia and 
male sexual differentiation began at an early age (10 to 11 
years). The ratio of the concentration of plasma estradiol- 
17 beta to that of plasma testosterone was elevated in 
each. In 3 affected sibs, the transfer constant of conver- 
sion of androstenedione to estrone (i.e., the fraction of 
plasma androstenedione that was converted to estrone as 



measured in the urine) was 10 times the normal. Despite 
elevated extraglandular aromatase activity, the hypothala- 
mic-pituitary axis responded normally to provocative 
stimuli. None of the 5 males had children, but 4 were still 
in their teens; the fifth was 29 years of age. The pattern of 
inheritance of familial gynecomastia with increased aro- 
matase activity is consistent with either X-linked recessive 
or autosomal dominant, male-limited inheritance. Map- 
ping of the aromatase locus to an autosome makes the 
latter possibility highly likely. Autosomal dominant inheri- 
tance appeared likely in a family, reported by Leiberman 
and Zachmann (1992), in which increased steroid aroma- 
tization seemed to be responsible for 'familial adrenal 
feminization.' The father and 2 male and 2 female sibs 
had gynecomastia, early growth, and short final stature. 
The 8-year-old propositus had advanced bone age, facial 
acne, gynecomastia, pubic hair, and prepubertal testicular 
volume. ACTH-dependent adrenal feminization was con- 
firmed by a transient reduction of breast tissue following 
dexamethasone or cypropterone acetate treatment. 
Testolactone, which is an inhibitor of peripheral aro- 
matase activity in vivo, temporarily reduced the breast tis- 
sue. This was the first example of male-to-male and 



male-to-female transmission reported. Animal model ex- 
periments lend further support to the function of CYP19. 
Aromatase knockout (ArKO) mice, lacking a functional 
Cypl9 gene, cannot synthesize endogenous estrogens. 
Jones et al. (2000) examined the adipose deposits of male 
and female ArKO mice, observing that these animal pro- 
gressively accumulated significantly more intraabdominal 
adipose tissue than their wildtype littermates, reflected in 
increased adipocyte volume at gonadal and infrarenal 
sites. This increased adiposity was not due to hyperphagia 
or reduced resting energy expenditure, but was associ- 
ated with reduced spontaneous physical activity levels, re- 
duced glucose oxidation, and a decrease in lean body 
mass. A striking accumulation of lipid droplets was ob- 
served in the livers of ArKO animals. The findings demon- 
strated an important role for estrogen in the maintenance 
of lipid homeostasis in both males and females. Along the 
same lines, Heine et al. (2000) studied male and female 
Esrl knockout mice and found that signaling by this re- 
ceptor is critical in female and male white adipose tissue. 
Obesity in the males involved a mechanism of reduced 
energy expenditure rather than increased energy intake. 
[2853] it is appreciated that the abovementioned animal model 



for CYP19 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[2854] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2855] Deladoey, J.; Fluck, C; Bex, M.; Yoshimura, N.; Harada, N.; 
Mullis, P. E. : Aromatase deficiency caused by a novel 
P450(arom) gene mutation: impact of absent estrogen 
production on serum gonadotropin concentration in a 
boy. J. Clin. Endocr. Metab. 84: 4050-4054, 1999. ; and 

[2856] Yang, S.; Fang, Z.; Suzuki, T.; Sasano, H.; Zhou, J.; Gu- 
rates, B.; Tamura, M.; Ferrer, K.; Bulun, S. : Regulation of 
aromatase P450 expression in endometriotic and en- 
dometrial stromal. 

[2857] Further studies establishing the function and utilities of 
CYP19 are found in John Hopkins OMIM database record 
ID 107910, and in sited publications numbered 1052, 
1076-1091, 497, 1092-1093, 201, 1094-1103, 5, 
3020-3021, 69 and 3022-3026 listed in the bibliography 
section hereinbelow, which are also hereby incorporated 
by reference. Macrophage Scavenger Receptor 1 (MSR1, 
Accession NM_138715) is another VGAM100 host target 



gene. MSR1 BINDING SITE1 and MSR1 BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by MSR1, corresponding to HOST TAR- 
GET binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III. Table 2 illustrates the complementar- 
ity of the nucleotide sequences of MSR1 BINDING SITE1 
and MSR1 BINDING SITE2, designated SEQ ID:2453 and 
SEQ ID:2454 respectively, to the nucleotide sequence of 
VGAM100 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:435. 
[2858] Another function of VGAM100 is therefore inhibition of 
Macrophage Scavenger Receptor 1 (MSR1, Accession 
NM.138715), a gene which plays a role in endocytosis of 
macromolecules. Accordingly, utilities of VGAM100 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MSR1. The function of 
MSR1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM49.Glutaminyl-peptide Cyclotransferase (glutaminyl 
cyclase) (QPCT, Accession NM_012413) is another 
VGAM 100 host target gene. QPCT BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by QPCT, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of QPCT BINDING SITE, 
designated SEQ ID: 1428, to the nucleotide sequence of 
VGAM100 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:435. 
[2859] Another function of VGAM100 is therefore inhibition of 
Glutaminyl-peptide Cyclotransferase (glutaminyl cyclase) 
(QPCT, Accession NM.012413). Accordingly, utilities of 
VGAM 100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with QPCT. 
Twist Homolog (acrocephalosyndactyly 3; Saethre- 
Chotzen syndrome) (Drosophila) (TWIST, Accession 
NM_000474) is another VGAM 100 host target gene. TWIST 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by TWIST, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of TWIST BINDING SITE, designated SEQ ID:750, to the nu- 
cleotide sequence of VGAM100 RNA, herein designated 
VGAM RNA, also designated SEQ ID:435. 



[2860] Another function of VGAM100 is therefore inhibition of 
Twist Homolog (acrocephalosyndactyly 3; Saethre- 
Chotzen syndrome) (Drosophila) (TWIST, Accession 
NM_000474). Accordingly, utilities of VGAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TWIST. ATPase, Class II, 
Type 9A (ATP9A, Accession XM.030577) is another 
VGAM100 host target gene. ATP9A BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ATP9A, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ATP9A BINDING SITE, 
designated SEQ ID:2617, to the nucleotide sequence of 
VGAM100 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:435. 

[2861] Another function of VGAM100 is therefore inhibition of 

ATPase, Class II, Type 9A (ATP9A, Accession XM_030577). 
Accordingly, utilities of VGAM100 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ATP9A. Calneuron 1 (CALN1, Accession 
NM.031468) is another VGAM100 host target gene. 
CALN1 BINDING SITE is HOST TARGET binding site found 



in the 3 X untranslated region of mRNA encoded by 
CALN1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CALN1 BINDING SITE, designated SEQ 
ID:2207, to the nucleotide sequence of VGAM100 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:435. 

[2862] Another function of VGAM100 is therefore inhibition of 

Calneuron 1 (CALN1, Accession NM_031468). Accordingly, 
utilities of VGAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CALN1. FLJ23277 (Accession NM.032236) is another 
VGAM100 host target gene. FLJ23277 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by FLJ23277, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ23277 
BINDING SITE, designated SEQ ID:2238, to the nucleotide 
sequence of VGAM100 RNA, herein designated VGAM 
RNA, also designated SEQ ID:435. 

[2863] Another function of VGAM100 is therefore inhibition of 



FLJ23277 (Accession NM.032236). Accordingly, utilities of 
VGAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23277. 
KIAA0992 (Accession NM_016081) is another VGAM 100 
host target gene. KIAA0992 BINDING SITE is HOST TARGET 
binding site found in the 3' untranslated region of mRNA 
encoded by KIAA0992, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0992 BINDING SITE, 
designated SEQ ID: 1661, to the nucleotide sequence of 
VGAM 100 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:435. 
[2864] Another function of VGAM100 is therefore inhibition of 
KIAA0992 (Accession NM_016081). Accordingly, utilities 
of VGAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0992. KIAA1045 (Accession XM.048592) is another 
VGAM 100 host target gene. KIAA1045 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1045, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1045 BINDING SITE, designated SEQ ID:2906, to the 
nucleotide sequence of VGAM100 RNA, herein designated 
VGAM RNA, also designated SEQ ID:435. 

[2865] Another function of VGAM100 is therefore inhibition of 
KIAA1045 (Accession XM.048592). Accordingly, utilities 
of VGAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1045. KIAA1056 (Accession NM.014894) is another 
VGAM100 host target gene. KIAA1056 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1056, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1056 BINDING SITE, designated SEQ ID:1575, to the 
nucleotide sequence of VGAM100 RNA, herein designated 
VGAM RNA, also designated SEQ ID:435. 

[2866] Another function of VGAM100 is therefore inhibition of 
KIAA1056 (Accession NM_014894). Accordingly, utilities 
of VGAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1056. KIAA1323 (Accession XM.032146) is another 



VGAM100 host target gene. KIAA1323 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1323, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1323 BINDING SITE, designated SEQ ID:2646, to the 
nucleotide sequence of VGAM100 RNA, herein designated 
VGAM RNA, also designated SEQ ID:435. 
[2867] Another function of VGAM100 is therefore inhibition of 
KIAA1323 (Accession XM.032146). Accordingly, utilities 
of VGAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1323. Leiomodin 1 (smooth muscle) (LMOD1, Acces- 
sion NM_012134) is another VGAM 100 host target gene. 
LMOD1 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
LMOD1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of LMOD1 BINDING SITE, designated SEQ 
ID: 1409, to the nucleotide sequence of VGAM 100 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:435. 

[2868] Another function of VGAM100 is therefore inhibition of 
Leiomodin 1 (smooth muscle) (LMOD1, Accession 
NM.012134). Accordingly, utilities of VGAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LMOD1. Ring Finger Protein 
32 (RNF32, Accession NM.030936) is another VGAM 100 
host target gene. RNF32 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by RNF32, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RNF32 BINDING SITE, des- 
ignated SEQ ID:2172, to the nucleotide sequence of 
VGAM 100 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:435. 

[2869] Another function of VGAM100 is therefore inhibition of 
Ring Finger Protein 32 (RNF32, Accession NM_030936). 
Accordingly, utilities of VGAM100 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RNF32. SS-56 (Accession XM_006063) is 
another VGAM 100 host target gene. SS-56 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by SS-56, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SS-56 BIND- 
ING SITE, designated SEQ ID:2535, to the nucleotide se- 
quence of VGAM100 RNA, herein designated VGAM RNA, 
also designated SEQ ID:435. 

[2870] Another function of VGAM100 is therefore inhibition of 
SS-56 (Accession XM_006063). Accordingly, utilities of 
VGAM 100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SS-56. 
LOC122792 (Accession NM_145251) is another VGAM 100 
host target gene. LOC122792 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC122792, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC122792 BINDING 
SITE, designated SEQ ID:2518, to the nucleotide sequence 
of VGAM100 RNA, herein designated VGAM RNA, also 
designated SEQ ID:435. 

[2871] Another function of VGAM100 is therefore inhibition of 

LOC122792 (Accession NM.145251). Accordingly, utilities 



of VGAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC122792. LOC146512 (Accession XM.085490) is an- 
other VGAM100 host target gene. LOC146512 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC146512, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146512 BINDING SITE, designated SEQ ID:3094, to 
the nucleotide sequence of VGAM100 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:435. 
[2872] Another function of VGAM100 is therefore inhibition of 

LOC146512 (Accession XM_085490). Accordingly, utilities 
of VGAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146512. LOC201633 (Accession XM.117317) is an- 
other VGAM100 host target gene. LOC201633 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC201633, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC201633 BINDING SITE, designated SEQ ID:3483, to 
the nucleotide sequence of VGAM100 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:435. 

[2873] Another function of VGAM100 is therefore inhibition of 

LOC201633 (Accession XM.117317). Accordingly, utilities 
of VGAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201633. LOC202126 (Accession XM.117362) is an- 
other VGAM100 host target gene. LOC202126 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC202126, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202126 BINDING SITE, designated SEQ ID:3486, to 
the nucleotide sequence of VGAM100 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:435. 

[2874] Another function of VGAM100 is therefore inhibition of 

LOC202126 (Accession XM_117362). Accordingly, utilities 
of VGAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC202126. LOC221755 (Accession XM.166465) is an- 
other VGAM100 host target gene. LOC221755 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221755, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221755 BINDING SITE, designated SEQ ID:3563, to 
the nucleotide sequence of VGAM100 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:435. 

[2875] Another function of VGAM100 is therefore inhibition of 

LOC221755 (Accession XM.166465). Accordingly, utilities 
of VGAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221755. LOC257334 (Accession XM.173202) is an- 
other VGAM100 host target gene. LOC257334 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC257334, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257334 BINDING SITE, designated SEQ ID:3734, to 
the nucleotide sequence of VGAM100 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:435. 

[2876] Another function of VGAM100 is therefore inhibition of 



LOC257334 (Accession XM.173202). Accordingly, utilities 
of VGAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257334. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 101 (VGAM101) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2877] VGAM101 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM101 was detected is described 
hereinabove with reference to Figs. 1-8. 

[28 7 8] VGAM101 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 101 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[28 7 9] VGAM101 gene encodes a VGAM101 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM101 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM101 precursor RNA is designated SEQ 
ID:87, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:87 is 
located at position 41548 relative to the genome of Vac- 
cinia Virus. 

[2880] VGAM101 precursor RNA folds onto itself, forming 

VGAM101 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
^ hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[2881] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM101 folded precursor RNA into VGAM101 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 



quence of VGAM101 RNA is designated SEQ ID:436, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2882] VGAM101 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM101 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM101 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[2883] VGAM101 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 101 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM 101 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 



meant as an illustration only, and is not meant to be limit- 
ing - VGAM101 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM101 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[2884] The complementary binding of VGAM101 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM101 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM101 host tar- 
get RNA into VGAM101 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2885] it is appreciated that VGAM 101 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM101 host target genes. The mRNA of 
each one of this plurality of VGAM 101 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM101 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 101 RNA causes in- 
hibition of translation of respective one or more VGAM101 
host target proteins. 

[2886] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM101 gene, herein designated VGAM GENE, on one or 
more VGAM101 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[2887] it j S y e t further appreciated that a function of VGAM101 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM101 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM101 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM101 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2888] Nucleotide sequences of the VGAM101 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM101 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM101 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM101 are further 
described hereinbelow with reference to Table 1. 

[2889] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 101 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM101 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[2890] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM101 gene, herein designated VGAM is 
inhibition of expression of VGAM101 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 101 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 101 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[2891] Angiopoietin 1 (ANGPT1, Accession NM_001146) is a 
VGAM101 host target gene. ANGPT1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ANGPT1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ANGPT1 
BINDING SITE, designated SEQ ID:804, to the nucleotide 
sequence of VGAM101 RNA, herein designated VGAM 
RNA, also designated SEQ ID:436. 

[2892] a function of VGAM101 is therefore inhibition of An- 
giopoietin 1 (ANGPT1, Accession NM_001146), a gene 
which binds and activates tie2 receptor by inducing its ty- 
rosine phosphorylation. Accordingly, utilities of VGAM101 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with ANGPT1. The func- 
tion of ANGPT1 has been established by previous studies. 
By FISH and radiation hybrid analysis, Cheung et al. (1998) 
mapped the ANGPT1 gene to 8q22.3-q23. By FISH, Valen- 
zuela et al. (1999) mapped the ANGPT1 gene to 8q22 in a 
region that shows homology of synteny to mouse chro- 
mosome 15, where they mapped the mouse Angptl gene. 
However, by indirect in situ PCR and FISH, Marziliano et al. 
(1999) mapped the Angptl gene in the mouse to chromo- 
some 9E2. To explore the possibility that VEGF and an- 
giopoietins collaborate during tumor angiogenesis, Holash 
et al. (1999) analyzed several different murine and human 
tumor models. The apparent association of tumor vessel 
regression, apoptosis, and disruption of endothelial cell 
interactions with support cells in rat C6 gliomas raised the 
possibility that blockade of the stabilizing action of Angl 
might be contributing to tumor vessel regression. Consis- 
tent with this possibility, Holash et al. (1999) noted that 
angiopoietin-1 was antiapoptotic for cultured endothelial 
cells and expression of its antagonist angiopoietin-2 was 
induced in the endothelium of co-opted tumor vessels 
before their regression. Diffuse angiopoietin-1 expression 
in human tumors resembled that seen in the rat model. 



Holash et al. (1999) suggested that a subset of tumors 
rapidly co-opts existing host vessels to form an initially 
well vascularized tumor mass. Perhaps as part of a host 
defense mechanism there is widespread regression of 
these initially co-opted vessels, leading to a secondarily 
avascular tumor and a massive tumor cell loss. However, 
the remaining tumor is ultimately rescued by robust an- 
giogenesis at the tumor margin Animal model experi- 
ments lend further support to the function of ANGPT1. 
Suri et al. (1996) showed that mice engineered to lack an- 
giopoietin-1 display angiogenic defects reminiscent of 
those previously seen in mice lacking Tie2, demonstrating 
that angiopoietin-1 is a primary physiologic ligand for 
Tie2 and that it has critical in vivo angiogenic actions that 
are distinct from vascular endothelial growth factor (VEGF; 
192240) and that are not reflected in the classic in vitro 
assays used to characterize VEGF. They concluded that 
angiopoietin-1 appears to play a crucial role in mediating 
reciprocal interactions between the endothelium and sur- 
rounding matrix and mesenchyme. 
[2893] it is appreciated that the abovementioned animal model 
for ANGPT1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 



preciated from the publications sited hereinbelow. 

[2894] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2895] Holash, J.; Maisonpierre, P. C; Compton, D.; Boland, P.; 
Alexander, C. R.; Zagzag, D.; Yancopoulos, G. D.; Wie- 
gand, S.J. : Vessel cooption, regression, and growth in tu- 
mors mediated by angiopoietins and VEGF. Science 284: 
1994-1998, 1999. ; and 

[2896] s ur j j c.; Jones, P. F.; Patan, S.; Bartunkova, S.; Maison- 
pierre, P. C.; Davis, S.; Sato, T. N.; Yancopoulos, G. D. : 
Requisite role of angiopoietin-1, a ligand for the TIE2 re- 
ceptor, du. 

[2897] Further studies establishing the function and utilities of 
ANGPT1 are found in John Hopkins OMIM database record 
ID 601667, and in sited publications numbered 
2124-2126, 2373, 2127-2130, 237 and 2328 listed in 
the bibliography section hereinbelow, which are also 
hereby incorporated by reference. G Protein-coupled Re- 
ceptor 61 (GPR61, Accession XM_086232) is another 
VGAM101 host target gene. GPR61 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by GPR61, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GPR61 BINDING SITE, 
designated SEQ ID:3123, to the nucleotide sequence of 
VGAM101 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:436. 
[2898] Another function of VGAM101 is therefore inhibition of G 
Protein-coupled Receptor 61 (GPR61, Accession 
XM_086232), a gene which transduces extracellular sig- 
nals through heterotrimeric G proteins. Accordingly, utili- 
ties of VGAM 101 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GPR61. The function of GPR61 has been established by 
previous studies. By PCR of genomic DNA, Lee et al. 
(2001) obtained a partial GPR61 clone using primers de- 
signed from the sequence of a rabbit G protein-coupled 
receptor (GPCR). They used the PCR products to screen a 
human brain cDNA library and found that GPR61 encodes 
a 417-amino acid protein that shares over 80% identity 
with the rabbit homolog and 44% similarity with GPR62 
(OMIM Ref. No. 606917) in the transmembrane region. By 
Northern blot analysis of human brain areas, Lee et al. 
(2001) detected a 4.3-kb transcript in caudate, putamen, 



and thalamus, but not in hypothalamus, hippocampus, 
pons, frontal cortex, or cerebellum. No expression was 
found in liver or kidney. Lee et al. (2001) also cloned rat 
GPR61 and, by in situ hybridization, found widespread ex- 
pression in rat brain. Cikos et al. (2001) independently 
cloned GPR61, which they called BALGR. A partial se- 
quence was obtained by RT-PCR of human brain mRNA 
using degenerate oligonucleotides corresponding to a 
transmembrane sequence of GPR30 (OMIM Ref. No. 
601805). They cloned the full-length cDNA from a hy- 
pothalamus cDNA library. They found that the deduced 
protein contains 451 amino acids and has a calculated 
molecular mass of about 49 kD. GPR61 contains 7 puta- 
tive transmembrane domains, a potential N-glycosylation 
site, cysteine residues that may form a disulfide bridge, 
and several putative protein kinase sites. It also contains a 
conserved glu-arg-tyr sequence shared with other GPCRs. 
The highest sequence similarity (OMIM Ref. No. 28-31%) 
was found with biogenic amine GPCRs, i.e., serotonin, his- 
tamine, adrenergic, and dopamine GPCRs. By semiquanti- 
tative PCR of multiple human tissues, Cikos et al. (2001) 
found highest expression in brain and testes and low but 
detectable expression in all other tissues examined. Their 



results of Northern blot analysis of human brain regions 
differed from that reported by Lee et al. (2001). Strong 
expression of a 4.8-kb transcript was found in cerebral 
cortex, occipital pole, frontal lobe, temporal lobe, amyg- 
dala, and hippocampus, and lower expression in putamen 
and caudate nucleus. No message was detected in cere- 
bellum, medulla oblongata, spinal cord, corpus callosum, 
substantia nigra, subthalamic nucleus, or thalamus. 

[2899] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2900] cikos, S.; Gregor, P.; Koppel, J. : Cloning of a novel bio- 
genic amine receptor-like G protein-coupled receptor ex- 
pressed in human brain. Biochim. Biophys. Acta 1521: 
66-72, 2001. ; and 

[290 1 ] Lee, D. K.; George, S. R.; Cheng, R.; Nguyen, T.; Liu, Y.; 
Brown, M.; Lynch, K. R.; O'Dowd, B. F. : Identification of 
four novel human G protein-coupled receptors expressed 
in the brai. 

[2902] Further studies establishing the function and utilities of 
GPR61 are found in John Hopkins OMIM database record 
ID 606916, and in sited publications numbered 1254 
listed in the bibliography section hereinbelow, which are 



also hereby incorporated by reference. Protein Phos- 
phatase 1, Regulatory (inhibitor) Subunit 12B (PPP1R12B, 
Accession NM.032105) is another VGAM 101 host target 
gene. PPP1R12B BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by PPP1R12B, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of PPP1R12B BINDING SITE, designated 
SEQ ID:2228, to the nucleotide sequence of VGAM101 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:436. 

[2903] Another function of VGAM101 is therefore inhibition of 
Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12B 
(PPP1R12B, Accession NM_032105). Accordingly, utilities 
of VGAM101 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PPP1R12B. Tripartite Motif-containing 9 (TRIM 9, Accession 
NM.015163) is another VGAM 101 host target gene. TRIM9 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byTRIM9, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of TRIM9 BINDING SITE, designated SEQ ID: 1610, to the 
nucleotide sequence of VGAM101 RNA, herein designated 
VGAM RNA, also designated SEQ ID:436. 
[2904] Another function of VGAM101 is therefore inhibition of 
Tripartite Motif-containing 9 (TRIM9, Accession 
NM.015163), a gene which may function as a positive 
regulator for mannosylphosphate transferase and is re- 
quired to mediate mannosylphosphate transfer in both the 
core and outer chain portions of n-linked. oligosaccha- 
rides. Accordingly, utilities of VGAM101 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TRIM9. The function of TRIM9 has 
been established by previous studies. TRIM proteins are 
composed of 3 zinc-binding domains, a RING, a B-box 
type 1, and a B-box type 2, followed by a coiled-coil re- 
gion. They are involved in development and cell growth. 
By EST database searching for B-box-containing proteins, 
Reymond et al. (2001) identified 37 TRIM members, in- 
cluding 3 isoforms of TRIM9. Northern blot analysis re- 
vealed high expression of a 4.4-kb TRIM9 transcript in 
brain. Fluorescence microscopy demonstrated expression 
of TRIM9 in cytoplasmic speckles. Interaction mating 



analysis indicated that TRIM9 can form a homodimer. 

[2905] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2906] Lij y. ; Chin, L-S.; Weigel, C; Li, L : Spring, a novel RING 
finger protein that regulates synaptic vesicle exocytosis. J. 
Biol. Chem. 276: 40824-40833, 2001. ; and 

[2907] Reymond, A.; Meroni, C; Fantozzi, A.; Merla, C; Cairo, S.; 
Luzi, L; Riganelli, D.; Zanaria, E.; Messali, S.; Cainarca, S.; 
Guffanti, A.; Minucci, S.; Pelicci, P. G.; Ballabio, A. :. 

[2908] Further studies establishing the function and utilities of 
TRIM9 are found in John Hopkins OMIM database record 
ID 606555, and in sited publications numbered 
1009-1010 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.Tyrosine 
3-monooxygenase/tryptophan 5-monooxygenase Activa- 
tion Protein, Epsilon Polypeptide (YWHAE, Accession 
NM_006761) is another VGAM101 host target gene. 
YWHAE BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
YWHAE, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of YWHAE BINDING SITE, designated SEQ 
ID:1329, to the nucleotide sequence of VGAM101 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:436. 

[2909] Another function of VGAM101 is therefore inhibition of 
Tyrosine 3-monooxygenase/tryptophan 
5-monooxygenase Activation Protein, Epsilon Polypeptide 
(YWHAE, Accession NM.006761), a gene which binds to 
cdc25 and may facilitate cdc25 interaction with Raf-1 in 
vivo. Accordingly, utilities of VGAM101 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with YWHAE. The function of YWHAE has 
been established by previous studies. Using a yeast 
2-hybrid screen to probe a HeLa cell library with CDC25A 
(OMIM Ref. No. 116947) and CDC25B (OMIM Ref. No. 
116949) as bait, Conklin et al. (1995) isolated cDNAs en- 
coding YWHAB (OMIM Ref. No. 601289), which they called 
14-3-3-beta, and YWHAE, which they called 
14-3-3-epsilon. YWHAE encodes a deduced 260-amino 
acid protein that is 100% identical to the mouse sequence. 
Both 14-3-3 proteins interacted with either CDC protein 
but did not affect their phosphatase activities. Like 
YWHAB, YWHAE interacted with RAF1 (OMIM Ref. No. 



164760) but not RAS (OMIM Ref. No. 190020) in yeast 
2-hybrid screens and may facilitate the association of 
CDC25 with RAF1. The binding of insulin (OMIM Ref. No. 
176730) to its receptor induces the phosphorylation of 
the cytosolic substrates IRS1 (OMIM Ref. No. 147545) and 
IRS2 (OMIM Ref. No. 600797), which associate with several 
Src homology-2 (SH2) domain-containing proteins. To 
identify unique IRSl-binding proteins, Ogihara et al. 
(1997) screened a human heart cDNA expression library 
with recombinant IRS1. They obtained 2 isoforms of the 
14-3-3 protein family, 14-3-3-zeta (YWHAZ; 601288) 
and -epsilon. 14-3-3 protein has been shown to asso- 
ciate with IRS1 in L6 myotubes, HepG2 hepatoma cells, 
Chinese hamster ovary cells, and bovine brain tissue. IRS2, 
a protein structurally similar to IRS1, was also shown to 
form a complex with 14-3-3 protein using a baculovirus 
expression system. The amount of 14-3-3 protein associ- 
ated with IRS1 was not affected by insulin stimulation but 
was increased significantly by treatment with okadaic acid, 
a potent serine/threonine phosphatase inhibitor. The au- 
thors identified a putative 14-3-3 protein-binding site 
within the phosphotyrosine-binding (PTB) domain of IRS1. 
Ogihara et al. (1997) suggested that the association with 



14-3-3 protein may play a role in the regulation of insulin 
sensitivity by interrupting the association between the in- 
sulin receptor and IRS1. 

[2910] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2911] Conklin, D. S.; Galaktionov, K.; Beach, D. : 14-3-3 pro- 
teins associate with cdc25 phosphatases. Proc. Nat. Acad. 
Sci. 92: 7892-7896, 1995. ; and 

[29 12 ] Ogihara, T.; Isobe, T.; Ichimura, T.; Taoka, M.; Funaki, M.; 
Sakoda, H.; Onishi, Y.; Inukai, K.; Anai, M.; Fukushima, Y.; 
Kikuchi, M.; Yazaki, Y.; Oka, Y.; Asano, T. : 14-3-3 protein 
bin. 

[2913] Further studies establishing the function and utilities of 
YWHAE are found in John Hopkins OMIM database record 
ID 605066, and in sited publications numbered 
1577-1578, 2285-158 and 1001 listed in the bibliogra- 
phy section hereinbelow, which are also hereby incorpo- 
rated by reference.A Kinase (PRKA) Anchor Protein (yotiao) 
9 (AKAP9, Accession NM_005751) is another VGAM101 
host target gene. AKAP9 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by AKAP9, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of AKAP9 BINDING SITE, des- 
ignated SEQ ID: 1242, to the nucleotide sequence of 
VGAM101 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:436. 

[2914] Another function of VGAM101 is therefore inhibition of A 
Kinase (PRKA) Anchor Protein (yotiao) 9 (AKAP9, Accession 
NM_005751). Accordingly, utilities of VGAM101 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AKAP9. LOC166824 
(Accession XM.094119) is another VGAM101 host target 
gene. LOC166824 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC166824, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC166824 BINDING SITE, desig- 
nated SEQ ID:3259, to the nucleotide sequence of 
VGAM101 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:436. 

[2915] Another function of VGAM101 is therefore inhibition of 

LOC166824 (Accession XM_094119). Accordingly, utilities 



of VGAM101 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC166824. LOC254835 (Accession XM.173056) is an- 
other VGAM101 host target gene. LOC254835 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC254835, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254835 BINDING SITE, designated SEQ ID:3722, to 
the nucleotide sequence of VGAM101 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:436. 
[2916] Another function of VGAM101 is therefore inhibition of 

LOC254835 (Accession XM_173056). Accordingly, utilities 
of VGAM101 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254835. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 102 (VGAM102) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[2917] VGAM102 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM102 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2918] VGAM102 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 102 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[29 1 9] VGAM 102 gene encodes a VGAM 102 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM 102 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM102 precursor RNA is designated SEQ 
ID:88, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:88 is 
located at position 41122 relative to the genome of Vac- 
cinia Virus. 

[2920] VGAM 102 precursor RNA folds onto itself, forming 

VGAM 102 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[2921] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM102 folded precursor RNA into VGAM102 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM 102 RNA is designated SEQ ID:437, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2922] VGAM 102 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 102 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 102 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
[2923] VGAM102 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 102 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM102 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 102 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 102 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[2924] The complementary binding of VGAM102 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM102 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 102 host tar- 
get RNA into VGAM102 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[2925] it is appreciated that VGAM 102 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 102 host target genes. The mRNA of 
each one of this plurality ofVGAM102 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 102 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 102 RNA causes in- 
hibition of translation of respective one or more VGAM102 
host target proteins. 

t 2926 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 102 gene, herein designated VGAM GENE, on one or 
more VGAM102 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[2927] | t j S yet further appreciated that a function of VGAM 102 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM102 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM102 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM102 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2928] Nucleotide sequences of the VGAM102 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 102 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM102 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 102 are further 
described hereinbelow with reference to Table 1. 

[2929] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM102 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM102 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2930] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM102 gene, herein designated VGAM is 
inhibition of expression of VGAM102 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 102 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 102 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[2931] PNPASE (Accession XM.048088) is a VGAM 102 host target 
gene. PNPASE BINDING SITE is HOST TARGET binding site 



found in the 3 X untranslated region of mRNA encoded by 
PNPASE, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PNPASE BINDING SITE, designated SEQ 
ID:2900, to the nucleotide sequence of VGAM102 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:437. 

[2932] A function of VGAM 102 is therefore inhibition of PNPASE 
(Accession XM.048088). Accordingly, utilities of 
VGAM 102 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PNPASE. 
SEC24 Related Gene Family, Member D (S. cerevisiae) 
(SEC24D, Accession NM.014822) is another VGAM 102 
host target gene. SEC24D BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by SEC24D, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SEC24D BINDING SITE, 
designated SEQ ID: 1559, to the nucleotide sequence of 
VGAM 102 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:437. 



[2933] Another function of VGAM102 is therefore inhibition of 
SEC24 Related Gene Family, Member D (S. cerevisiae) 
(SEC24D, Accession NM_014822). Accordingly, utilities of 
VGAM102 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEC24D. 
LOC131000 (Accession XM.067145) is another VGAM102 
host target gene. LOC131000 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC131000, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC131000 BINDING 
SITE, designated SEQ ID:3037, to the nucleotide sequence 
of VGAM102 RNA, herein designated VGAM RNA, also 
designated SEQ ID:437. 

[2934] Another function of VGAM102 is therefore inhibition of 

LOC131000 (Accession XM.067145). Accordingly, utilities 
of VGAM102 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC131000. LOC151658 (Accession XM.098103) is an- 
other VGAM102 host target gene. LOC151658 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151658, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151658 BINDING SITE, designated SEQ ID:3349, to 
the nucleotide sequence of VGAM102 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:437. 

[2935] Another function of VGAM 102 is therefore inhibition of 

LOC151658 (Accession XM_098103). Accordingly, utilities 
of VGAM102 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151658. LOC257428 (Accession XM.168584) is an- 
other VGAM 102 host target gene. LOC257428 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC257428, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257428 BINDING SITE, designated SEQ ID:3649, to 
the nucleotide sequence of VGAM102 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:437. 

[2936] Another function of VGAM102 is therefore inhibition of 

LOC257428 (Accession XM_168584). Accordingly, utilities 
of VGAM102 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC257428. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 103 (VGAM103) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2937] VGAM103 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM103 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2938] VGAM103 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 103 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[2939] VGAM 103 gene encodes a VGAM 103 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM103 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM103 precursor RNA is designated SEQ 



ID:89, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:89 is 
located at position 42559 relative to the genome of Vac- 
cinia Virus. 

[2940] VGAM103 precursor RNA folds onto itself, forming 

VGAM103 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[2941] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 103 folded precursor RNA into VGAM 103 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM 103 RNA is designated SEQ ID:438, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[2942] VGAM103 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 103 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 103 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[2943] VGAM 103 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 103 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM103 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 103 RNA, herein designated VGAM RNA, may 



have a different number of host target binding sites in 
untranslated regions of a VGAM103 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[2944] The complementary binding of VGAM 103 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 103 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 103 host tar- 
get RNA into VGAM103 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 2945 ] It is appreciated that VGAM 103 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 103 host target genes. The mRNA of 
each one of this plurality ofVGAM103 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 103 RNA, herein designated VGAM 



RNA, and which when bound by VGAM103 RNA causes in- 
hibition of translation of respective one or more VGAM103 
host target proteins. 

[2946] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM103 gene, herein designated VGAM GENE, on one or 
more VGAM103 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[29 47 ] It is yet further appreciated that a function of VGAM 103 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM103 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM103 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM103 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2948] Nucleotide sequences of the VGAM103 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced % VGAM 103 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM103 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 103 are further 
described hereinbelow with reference to Table 1. 

[2949] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM103 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM103 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2950] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM103 gene, herein designated VGAM is 



inhibition of expression of VGAM103 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM103 correlate with, and may be deduced 
from, the identity of the target genes which VGAM103 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
t 2951 ] Caspase Recruitment Domain Family, Member 15 

(CARD15, Accession NM.022162) is a VGAM103 host tar- 
get gene. CARD 15 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by CARD15, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of CARD15 BINDING SITE, designated 
SEQ ID: 1983, to the nucleotide sequence of VGAM103 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:438. 

[2952] a function of VGAM 103 is therefore inhibition of Caspase 
Recruitment Domain Family, Member 15 (CARD15, Acces- 
sion NM.022162), a gene which serves as an intracellular 
receptor for bacterial products in monocytes and trans- 
duces signals leading to NFKB activation. Accordingly, 
utilities of VGAM103 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with CARD15. The function of CARD 15 has been estab- 
lished by previous studies. By searching a genomic 
database for NODI homologs, followed by 5-prime RACE 
and RT-PCR, Ogura et al. (2001) obtained cDNAs encod- 
ing NOD2. Sequence analysis predicted that the 
1,040-amino acid NOD2 protein, which is 34% identical to 
NODI, contains 2 N-terminal CARDs fused to a central 
NBD domain followed by 10 tandem LRRs. Ogura et al. 
(2001) also identified a NOD2 variant encoding a 
1,013-amino acid protein, which they called NOD2B. 
Northern blot analysis detected 7.0- and 5.5-kb NOD2 
transcripts in peripheral blood leukocytes, with little or no 
expression found in other tissues. RT-PCR analysis re- 
vealed expression primarily in monocytes. In contrast, 
NODI and APAF1 are broadly expressed. Expression of 
NOD2 or NOD2B resulted in NFKB activation, and mutants 
lacking the LRRs had enhanced NFKB activation. The au- 
thors determined that both intact CARD domains are nec- 
essary and sufficient for IKK-gamma (IKBKG; 300248)- 
and RICK (RIPK2; 603455)-dependent NFKB activation. 
Coimmunoprecipitation analysis showed that the CARD 
domain of RICK interacts with the CARD domains of 



N0D2. Lesage et al. (2002) reported the mutational analy- 
sis of the CARD15 gene in 453 patients with Crohn dis- 
ease, including 166 sporadic and 287 familial cases, 159 
patients with ulcerative colitis (OMIM Ref. No. 191390), 
and 103 healthy control subjects. Although no mutations 
were found to be associated with ulcerative colitis, 50% of 
patients with Crohn disease carried at least 1 potential 
disease-causing mutation, including 17% who had a dou- 
ble mutation. There were 27 rare additional mutations. 
Each of 3 polymorphisms (R702W, G908R, and 1007fs) 
were confirmed to be intermittently associated with sus- 
ceptibility to Crohn disease. These 3 main variants repre- 
sented 32%, 18%, and 31%, respectively, of the total Crohn 
disease mutations, whereas the total of the 27 rare muta- 
tions represented 19% of disease-causing mutations. Al- 
together, 93% of the mutations were located in the distal 
third of the gene. These observations confirmed the 
gene-dosage effect in Crohn disease. Patients with dou- 
ble-dose mutations were characterized by a younger age 
at onset, a more frequent stricturing phenotype, and a 
less frequent colonic involvement than were seen in those 
patients who had no mutation. The severity of the disease 
and extraintestinal manifestations were not different for 



any of the CARD15 genotypes. The proportion of familial 
and sporadic cases and the proportion of patients with 
smoking habits were similar in the groups of Crohn dis- 
ease patients with or without mutation. 

[2953] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2954] ogura, Y.; Inohara, N.; Benito, A.; Chen, F. F.; Yamaoka, S.; 
Nunez, C. : Nod2, a Nodl/Apaf-1 family member that is 
restricted to monocytes and activates NF-kappa-B. J. Biol. 
Chem. 276: 4812-4818, 2001. ; and 

[2955] Vermeire, S.; Wild, G.; Kocher, K.; Cousineau, J.; Dufresne, 
L; Bitton, A.; Langelier, D.; Pare, P.; Lapointe, C; Cohen, 
A.; Daly, M.J.; RiouxJ. D. : CARD15 genetic variation in a. 

[2956] Further studies establishing the function and utilities of 
CARD15 are found in John Hopkins OMIM database record 
ID 605956, and in sited publications numbered 
1568-1569, 1573, 2284-157 and 1574-1576 listed in 
the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Chloride Channel 4 
(CLCN4, Accession NM_001830) is another VGAM 103 host 
target gene. CLCN4 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by CLCN4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CLCN4 BINDING SITE, designated SEQ 
ID:861, to the nucleotide sequence of VGAM103 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:438. 

[2957] Another function of VGAM103 is therefore inhibition of 
Chloride Channel 4 (CLCN4, Accession NM.001830), a 
gene which is regulation of cell volume; membrane poten- 
tial stabilization, signal transduction and transepithelial 
transport. Accordingly, utilities of VGAM 103 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with CLCN4. The function of CLCN4 
has been established by previous studies. In the course of 
constructing a comprehensive transcript map of the 
Xp22.3 region, van Slegtenhorst et al. (1994) identified an 
evolutionarily conserved CpG island and cloned the corre- 
sponding gene. The predicted 760-amino acid protein 
contained 12 hydrophobic domains and shared sequence 
and structural similarities with all the previously isolated 
members of the family of voltage-gated chloride chan- 
nels. The gene, termed CLCN4, for chloride channel 4, 



contained at least 10 exons spanning 60 to 80 kb. In con- 
trast with most genes isolated from the Xp22.3 region, 
CLCN4 did not share homology with the Y chromosome, 
but was conserved in mouse and hamster. Expression 
studies demonstrated a 7.5-kb transcript that is particu- 
larly abundant in skeletal muscle and also detectable in 
brain and heart. Thus, this gene encodes a newly identi- 
fied voltage-gated chloride channel. Rugarli et al. (1995) 
found that in the wild Mediterranean mouse Mus spretus, 
the Cln4 gene maps to the X chromosome as it does in 
the human; however, in the inbred strain of laboratory 
mouse C57BL/6J, they found that it maps to chromosome 
7. Findings indicated that a recent evolutionary rearrange- 
ment occurred in the mouse sex chromosomes very close 
to the pseudoautosomal region (PAR). The data were con- 
sidered molecular evidence for a major divergence near 
the pseudoautosomal region consistent with the hypothe- 
sis that hybrid sterility in these species results from ab- 
normal pairing of sex chromosomes during male meiosis. 
They found that Cln4 is the closest cloned gene to the M. 
spretus pseudoautosomal region and the most distal locus 
displaying a conserved position between the human and 
this mouse locus. The X-inactivation status of the locus in 



M. spretus was demonstrated by the finding that in Fl fe- 
males from a cross between M. spretus and an inbred- 
derived mouse carrying the t(X;16)16H balanced translo- 
cation, it was always the normal M. spretus X chromosome 
that was inactive in adult tissues. This completely skewed 
X inactivation provided a system for assaying expression 
of genes from the inactive X chromosome once the 
parental alleles could be distinguished. Palmer et al. 
(1995) likewise found what they referred to as 'contraven- 
tion of Ohno's law' in the course of mapping a cDNA 
mouse Cln4 in an interspecific backcross. This was the 
first example of a gene unique to the X chromosome in 1 
eutherian species but autosomal in another. The conse- 
quence of this chromosomal rearrangement was that the 
gene was lost by mendelian segregation in a subset of the 
male progeny of a (C57BL/6 x Mus spretus) x Mus spretus 
backcross. 

[2958] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2959] Rugarli, E. I.; Adler, D. A.; Borsani, C; Tsuchiya, K.; 

Franco, B.; Hauge, X.; Disteche, C; Chapman, V.; Ballabio, 
A. : Different chromosomal localization of the Clcn4 gene 



in Mus spretus and C57BL/6J mice. Nature Genet. 10: 
466-471, 1995. ; and 
[2960] van Slegtenhorst, M. A.; Bassi, M. T.; Borsani, C; Wape- 
naar, M. C; Ferrero, G. B.; de Conciliis, L; Rugarli, E. I.; 
Grillo, A.; Franco, B.; Zoghbi, H. Y.; Ballabio, A. : A gene 
from. 

[2961] Further studies establishing the function and utilities of 
CLCN4 are found in John Hopkins OMIM database record 
ID 302910, and in sited publications numbered 248 and 
2530-2537 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Fibroblast Growth Factor 2 (basic) (FGF2, Accession 
NM_002006) is another VGAM103 host target gene. FGF2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by FGF2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FGF2 BINDING SITE, designated SEQ ID:885, to the nu- 
cleotide sequence of VGAM103 RNA, herein designated 
VGAM RNA, also designated SEQ ID:438. 

[2962] Another function of VGAM 103 is therefore inhibition of Fi- 
broblast Growth Factor 2 (basic) (FGF2, Accession 



NM_002006), a gene which Basic fibroblast growth factor 
2. Accordingly, utilities of VGAM103 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with FGF2. The function of FGF2 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM30.Zinc Finger Protein 
135 (clone pHZ-17) (ZNF135, Accession NM.003436) is 
another VGAM103 host target gene. ZNF135 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ZNF135, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZNF135 
BINDING SITE, designated SEQ ID:1022, to the nucleotide 
sequence of VGAM103 RNA, herein designated VGAM 
RNA, also designated SEQ ID:438. 
[2963] Another function of VGAM103 is therefore inhibition of 
Zinc Finger Protein 135 (clone pHZ-17) (ZNF135, Acces- 
sion NM_003436). Accordingly, utilities of VGAM 103 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ZNF135. SEC15B 
(Accession XM.039570) is another VGAM 103 host target 



gene. SEC15B BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SEC15B, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEC15B BINDING SITE, designated SEQ 
ID:2757, to the nucleotide sequence of VGAM103 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:438. 

[2964] Another function of VGAM103 is therefore inhibition of 
SEC15B (Accession XM.039570). Accordingly, utilities of 
VGAM 103 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEC15B. 
Zinc Finger Protein 334 (ZNF334, Accession NM.018102) 
is another VGAM 103 host target gene. ZNF334 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by ZNF334, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ZNF334 BINDING SITE, designated SEQ ID: 1780, to the nu- 
cleotide sequence of VGAM103 RNA, herein designated 
VGAM RNA, also designated SEQ ID:438. 



[2965] Another function of VGAM103 is therefore inhibition of 
Zinc Finger Protein 334 (ZNF334, Accession NM_018102). 
Accordingly, utilities of VGAM103 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF334. LOC158954 (Accession 
XM.017340) is another VGAM103 host target gene. 
LOC158954 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC158954, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC158954 BINDING SITE, desig- 
nated SEQ ID:2567, to the nucleotide sequence of 
VGAM103 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:438. 

[2966] Another function of VGAM103 is therefore inhibition of 

LOC158954 (Accession XM.017340). Accordingly, utilities 
of VGAM103 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158954. LOC2 19686 (Accession XM.165544) is an- 
other VGAM 103 host target gene. LOC219686 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19686, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19686 BINDING SITE, designated SEQ ID:3500, to 
the nucleotide sequence of VGAM103 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:438. 

[2967] Another function of VGAM103 is therefore inhibition of 

LOC219686 (Accession XM_165544). Accordingly, utilities 
of VGAM103 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19686. LOC221510 (Accession XM.165807) is an- 
other VGAM103 host target gene. LOC221510 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC221510, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221510 BINDING SITE, designated SEQ ID:3508, to 
the nucleotide sequence of VGAM103 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:438. 

[2968] Another function of VGAM103 is therefore inhibition of 

LOC221510 (Accession XM_165807). Accordingly, utilities 
of VGAM103 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC221510. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 104 (VGAM104) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2969] VGAM104 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM104 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2970] VGAM104 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 104 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[29 71 ] VGAM 104 gene encodes a VGAM 104 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM104 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM104 precursor RNA is designated SEQ 



ID:90, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:90 is 
located at position 44309 relative to the genome of Vac- 
cinia Virus. 

[29 72 ] VGAM104 precursor RNA folds onto itself, forming 

VGAM104 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[2973] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 104 folded precursor RNA into VGAM 104 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM 104 RNA is designated SEQ ID:439, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[2974] VGAM104 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 104 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 104 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[2975] VGAM 104 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 104 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM104 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 104 RNA, herein designated VGAM RNA, may 



have a different number of host target binding sites in 
untranslated regions of a VGAM104 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[2976] The complementary binding of VGAM104 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 104 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 104 host tar- 
get RNA into VGAM104 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 2977 ] It is appreciated that VGAM 104 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 104 host target genes. The mRNA of 
each one of this plurality of VGAM104 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 104 RNA, herein designated VGAM 



RNA, and which when bound by VGAM104 RNA causes in- 
hibition of translation of respective one or more VGAM104 
host target proteins. 

t 2978 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM104 gene, herein designated VGAM GENE, on one or 
more VGAM104 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[2979] it is yet further appreciated that a function of VGAM 104 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM104 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM104 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM104 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[2980] Nucleotide sequences of the VGAM104 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced % VGAM 104 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM104 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 104 are further 
described hereinbelow with reference to Table 1. 

[2981] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM104 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 104 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[2982] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM104 gene, herein designated VGAM is 



inhibition of expression of VGAM104 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM104 correlate with, and may be deduced 
from, the identity of the target genes which VGAM104 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[2983] Phospholamban (PLN, Accession NM.002667) is a 

VGAM104 host target gene. PLN BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PLN, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PLN BINDING SITE, desig- 
nated SEQ ID:947, to the nucleotide sequence of 
VGAM104 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:439. 

[2984] a function of VGAM 104 is therefore inhibition of Phos- 
pholamban (PLN, Accession NM.002667), a gene which 
regulates the activity of the calcium pump of cardiac sar- 
coplasmic reticulum. Accordingly, utilities of VGAM104 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PLN. The function 
of PLN has been established by previous studies. Fujii et 



al. (1991) isolated and characterized genomic DNA clones 
encoding rabbit phospholamban. The phospholamban 
gene of 13.2 kb contained only one 10.5-kb intron which 
separated exonic sequences located in the 5-prime un- 
translated region. Phospholamban, through modulation of 
sarcoplasmic reticulum calcium-ATPase activity, is a key 
regulator of cardiac diastolic function. Alterations in 
phospholamban expression may define parameters of 
muscle relaxation. McTiernan et al. (1999) observed that 
human ventricle and quadriceps displayed high levels of 
phospholamban transcripts and proteins, with markedly 
lower expression observed in smooth muscles, while the 
right atrium also expressed low levels of phospholamban. 
The structure of the human phospholamban gene closely 
resembles that reported for chicken, rabbit, rat, and 
mouse. Comparison of the human to other mammalian 
phospholamban genes indicated a marked conservation of 
sequence for at least 217 bp upstream of the transcription 
start site. 

[2985] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2986 ] Fujii, J.; Zarain-Herzberg, A.; Willard, H. F.; Tada, M.; 



MacLennan, D. H. : Structure of the rabbit phospholamban 
gene, cloning of the human cDNA, and assignment of the 
gene to human chromosome 6. J. Biol. Chem. 266: 
11669-11675, 1991. ; and 

[2987] McTiernan, C. F.; Frye, C. S.; Lemster, B. H.; Kinder, E. A.; 
Ogletree-Hughes, M. L; Moravec, C. S.; Feldman, A. M. : 
The human phospholamban gene: structure and expres- 
sion. J. Molec. Cell. 

[2988] Further studies establishing the function and utilities of 
PLN are found in John Hopkins OMIM database record ID 
172405, and in sited publications numbered 2485-2487 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Proline-rich Gla 
(G-carboxyglutamic acid) Polypeptide 1 (PRRC1, Accession 
NM_000950) is another VCAM104 host target gene. 
PRRG1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by PRRG1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of PRRG1 BINDING SITE, designated SEQ ID:789, 
to the nucleotide sequence of VGAM104 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:439. 



[2989] Another function of VGAM104 is therefore inhibition of 
Proline-rich Gla (G-carboxyglutamic acid) Polypeptide 1 
(PRRG1, Accession NM_000950). Accordingly, utilities of 
VGAM104 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRRG1. 
LOC149320 (Accession XM.047557) is another VGAM 104 
host target gene. LOC149320 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC149320, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC149320 BINDING 
SITE, designated SEQ ID:2892, to the nucleotide sequence 
of VGAM 104 RNA, herein designated VGAM RNA, also 
designated SEQ ID:439. 

[2990] Another function of VGAM104 is therefore inhibition of 

LOC149320 (Accession XM_047557). Accordingly, utilities 
of VGAM104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149320. LOC163782 (Accession XM.089138) is an- 
other VGAM 104 host target gene. LOC163782 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC163782, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC163782 BINDING SITE, designated SEQ ID:3234, to 
the nucleotide sequence of VGAM104 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:439. 

[2991] Another function of VGAM 104 is therefore inhibition of 

LOC163782 (Accession XM_089138). Accordingly, utilities 
of VGAM104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC163782. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 105 (VGAM105) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[2992] VGAM 105 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 105 was detected is described 
hereinabove with reference to Figs. 1-8. 

[2993] VGAM 105 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 



VGAM105 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[2994] VGAM 105 gene encodes a VGAM 10 5 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM105 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM105 precursor RNA is designated SEQ 
ID:91, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:91 is 
located at position 44202 relative to the genome of Vac- 
cinia Virus. 

[2995] VGAM 105 precursor RNA folds onto itself, forming 

VGAM 105 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[2996] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM105 folded precursor RNA into VGAM105 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 70%) nucleotide se- 
quence of VGAM 10 5 RNA is designated SEQ ID:440, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2997] VGAM 105 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 105 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 105 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[2998] VGAM 105 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 105 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 



cleotide sequence of VGAM105 RNA is an accurate or a 
partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM105 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 105 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[2999] The complementary binding of VGAM105 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 105 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 10 5 host tar- 
get RNA into VGAM105 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3000] it is appreciated that VGAM 105 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 10 5 host target genes. The mRNA of 
each one of this plurality ofVGAM105 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 105 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 105 RNA causes in- 
hibition of translation of respective one or more VGAM105 
host target proteins. 

[3001] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 105 gene, herein designated VGAM GENE, on one or 
more VGAM105 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 



also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3002] | t j S yet further appreciated that a function of VGAM105 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM105 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM105 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM105 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3003] Nucleotide sequences of the VGAM105 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 10 5 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM105 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 105 are further 
described hereinbelow with reference to Table 1. 



[3004] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM105 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM105 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3005] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM105 gene, herein designated VGAM is 
inhibition of expression of VGAM105 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 105 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 105 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3006] FLJ12668 (Accession NM.024997) is a VGAM 10 5 host tar- 
get gene. FLJ12668 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ12668, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ12668 BINDING SITE, designated 
SEQ ID:2123, to the nucleotide sequence of VGAM 10 5 



RNA, herein designated VGAM RNA, also designated SEQ 
ID:440. 

[3007] A function of VGAM 105 is therefore inhibition of FLJ12668 
(Accession NM_024997). Accordingly, utilities of 
VGAM 105 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12668. 
KIAA0016 (Accession NM.014765) is another VGAM 105 
host target gene. KIAA0016 BINDING SITE is HOST TARGET 
binding site found in the 3" untranslated region of mRNA 
encoded by KIAA0016, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0016 BINDING SITE, 
designated SEQ ID:1542, to the nucleotide sequence of 
VGAM 105 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:440. 

[3008] Another function of VGAM105 is therefore inhibition of 
KIAA0016 (Accession NM.014765). Accordingly, utilities 
of VGAM105 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0016. ZAK (Accession NM.016653) is another 
VGAM 105 host target gene. ZAK BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by ZAK, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ZAK BINDING SITE, desig- 
nated SEQ ID: 1708, to the nucleotide sequence of 
VGAM105 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:440. 

[3009] Another function of VGAM105 is therefore inhibition of 
ZAK (Accession NM_016653). Accordingly, utilities of 
VGAM105 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZAK. 
LOC58489 (Accession XM.051862) is another VGAM105 
host target gene. LOC58489 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC58489, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC58489 BINDING 
SITE, designated SEQ ID:2952, to the nucleotide sequence 
of VGAM 105 RNA, herein designated VGAM RNA, also 
designated SEQ ID:440. 

[3010] Another function of VGAM105 is therefore inhibition of 
LOC58489 (Accession XM_051862). Accordingly, utilities 



of VGAM105 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC58489. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 106 (VGAM106) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3011] VGAM106 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM106 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3012] VGAM106 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 106 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3013] VGAM 106 gene encodes a VGAM 106 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM106 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM106 precursor RNA is designated SEQ 
ID:92, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:92 is 
located at position 43627 relative to the genome of Vac- 
cinia Virus. 

[3014] VGAM106 precursor RNA folds onto itself, forming 

VGAM106 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3015] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 106 folded precursor RNA into VGAM 106 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 81%) nucleotide se- 
quence of VGAM 106 RNA is designated SEQ ID:441, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[3016] VGAM106 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 106 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 106 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[30 17 ] VGAM 106 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 106 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM106 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 



ing - VGAM106 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 106 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3018] The complementary binding of VGAM106 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 106 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 106 host tar- 
get RNA into VGAM106 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3019] it is appreciated that VGAM 106 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 106 host target genes. The mRNA of 
each one of this plurality of VGAM106 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM106 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 106 RNA causes in- 
hibition of translation of respective one or more VGAM106 
host target proteins. 

[3020] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 106 gene, herein designated VGAM GENE, on one or 
more VGAM106 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[3021] It is yet further appreciated that a function of VGAM 106 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM106 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM106 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM106 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3022] Nucleotide sequences of the VGAM106 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
% diced % VGAM 106 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM106 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 106 are further 
described hereinbelow with reference to Table 1. 

[3023] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM106 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 106 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3024] a s mentioned hereinabove with reference to Fig. 1, a 



function of VGAM106 gene, herein designated VGAM is 
inhibition of expression of VGAM106 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 106 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 106 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3025] interleukin 1 Receptor, Type I (IL1R1, Accession 

NM.000877) is a VGAM 106 host target gene. IL1R1 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by IL1R1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
IL1R1 BINDING SITE, designated SEQ ID:782, to the nu- 
cleotide sequence of VGAM106 RNA, herein designated 
VGAM RNA, also designated SEQ ID:441. 

[3026] a function of VGAM 106 is therefore inhibition of Inter- 
leukin 1 Receptor, Type I (IL1R1, Accession NM_000877), 
a gene which is a receptor for interleukin-1 alpha (i I— la), 
beta (il-lb), and interleukin-1 receptor antagonist protein 
(il- Ira). Accordingly, utilities of VGAM106 include diagno- 
sis, prevention and treatment of diseases and clinical con- 



ditions associated with IL1R1. The function of IL1R1 has 
been established by previous studies. Interleukin-l, which 
has a role as a mediator in inflammation, actually consists 
of 2 separate but related proteins, ILl-alpha (OMIM Ref. 
No. 147720) and ILl-beta (OMIM Ref. No. 147760). Dower 
et al. (1986) showed that the cell surface receptors for the 
2 forms of interleukin-l are identical. Sims et al. (1989) 
cloned the human IL1R gene and compared it with the 
mouse gene. Both contain a single membrane-spanning 
segment, a large cytoplasmic region, and an extracellular, 
ILl-binding portion composed of 3 immunoglobulin-like 
domains. The IL1R gene expressed in human dermal fi- 
broblasts was found to be identical to that expressed in T 
cells. By a combination of somatic cell hybrid analysis and 
chromosomal in situ hybridization, Copeland et al. (1991) 
mapped the IL1R gene to human chromosome 2ql2. By 
RFLP analysis in interspecific backcrosses, Copeland et al. 
(1991) mapped the corresponding mouse gene at the 
centromeric end of chromosome 1, a region homologous 
to a portion of human chromosome 2 
[3027] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[3028] Dower, S. K.; Kronheim, S. R.; Hopp, T. P.; Cantrell, M.; 
Deeley, M.; Gillis, S.; Henney, C. S.; Urdal, D. L : The cell 
surface receptors for interleukin-l(alpha) and interleukin- 
l(beta) are identical. Nature 324: 266-268, 1986. ; and 

[3029] sims, J. E.; Acres, R. B.; Grubin, C. E.; McMahan, C. J.; Wig- 
nail, J. M.; March, C.J.; Dower, S. K. : Cloning the inter- 
leukin 1 receptor from human T cells. Proc. Nat. Acad. Sci. 
86: 89. 

[3030] Further studies establishing the function and utilities of 

IL1R1 are found in John Hopkins OMIM database record ID 
147810, and in sited publications numbered 691-694 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Suppressor of 
Fused Homolog (Drosophila) (SUFU, Accession 
NM.016169) is another VGAM106 host target gene. SUFU 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SUFU, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SUFU BINDING SITE, designated SEQ ID: 1668, to the nu- 
cleotide sequence of VGAM106 RNA, herein designated 
VGAM RNA, also designated SEQ ID:441. 



[3031] Another function of VGAM106 is therefore inhibition of 
Suppressor of Fused Homolog (Drosophila) (SUFU, Acces- 
sion NM.016169). Accordingly, utilities of VGAM106 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SUFU. CGRP-RCP 
(Accession NM.014478) is another VGAM106 host target 
gene. CGRP-RCP BINDING SITE is HOST TARGET binding 
site found in the 5 x untranslated region of mRNA encoded 
by CGRP-RCP, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of CGRP-RCP BINDING SITE, desig- 
nated SEQ ID: 1503, to the nucleotide sequence of 
VGAM106 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:441. 

[3032] Another function of VGAM106 is therefore inhibition of 
CGRP-RCP (Accession NM_014478). Accordingly, utilities 
of VGAM106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with CGRP- 
RCP. LOC152348 (Accession XM.098204) is another 
VGAM 106 host target gene. LOC152348 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC152348, corresponding 



to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC152348 BINDING SITE, designated SEQ ID:3358, to the 
nucleotide sequence of VGAM106 RNA, herein designated 
VGAM RNA, also designated SEQ ID:441. 

[3033] Another function of VGAM106 is therefore inhibition of 

LOC152348 (Accession XM.098204). Accordingly, utilities 
of VGAM106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152348. LOC158219 (Accession XM.088514) is an- 
other VGAM 106 host target gene. LOC158219 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158219, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158219 BINDING SITE, designated SEQ ID:3214, to 
the nucleotide sequence of VGAM106 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:441. 

[3034] Another function of VGAM106 is therefore inhibition of 

LOC158219 (Accession XM_088514). Accordingly, utilities 
of VGAM106 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC158219. LOC255177 (Accession XM.172941) is an- 
other VGAM106 host target gene. LOC255177 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC255177, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255177 BINDING SITE, designated SEQ ID:3711, to 
the nucleotide sequence of VGAM106 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:441. 
[3035] Another function of VGAM106 is therefore inhibition of 

LOC255177 (Accession XM_172941). Accordingly, utilities 
of VGAM106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255177. LOC90522 (Accession XM_032285) is an- 
other VGAM106 host target gene. LOC90522 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC90522, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90522 BINDING SITE, designated SEQ ID:2651, to the 



nucleotide sequence of VGAM106 RNA, herein designated 
VGAM RNA, also designated SEQ ID:441. 

[3036] Another function of VGAM106 is therefore inhibition of 
LOC90522 (Accession XM.032285). Accordingly, utilities 
of VGAM106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90522. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 107 (VGAM107) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3037] VGAM 107 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 107 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3038] VGAM 107 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 107 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3039] VGAM 107 gene encodes a VGAM 10 7 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM107 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM107 precursor RNA is designated SEQ 
ID:93, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:93 is 
located at position 44848 relative to the genome of Vac- 
cinia Virus. 

[3040] VGAM 107 precursor RNA folds onto itself, forming 

VGAM 107 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3041] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 107 folded precursor RNA into VGAM 107 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM107 RNA is designated SEQ ID:442, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3042] VGAM107 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 107 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 107 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[3043] VGAM 107 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 107 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM107 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM107 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 107 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[3044] jhe complementary binding of VGAM 10 7 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 107 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 107 host tar- 
get RNA into VGAM107 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3045] | t j S appreciated that VGAM 107 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM107 host target genes. The mRNA of 
each one of this plurality of VGAM107 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM107 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 107 RNA causes in- 
hibition of translation of respective one or more VGAM107 
host target proteins. 
[3046] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 107 gene, herein designated VGAM GENE, on one or 
more VGAM107 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 3047 ] It is yet further appreciated that a function of VGAM107 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM107 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM107 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM107 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3048] Nucleotide sequences of the VGAM107 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM 107 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM107 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 107 are further 
described hereinbelow with reference to Table 1. 

[3049] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM107 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM107 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3050] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM107 gene, herein designated VGAM is 
inhibition of expression of VGAM107 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 107 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 107 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3051] Carcinoembryonic Antigen-related Cell Adhesion Molecule 
4 (CEACAM4, Accession NM_001817) is a VGAM 107 host 
target gene. CEACAM4 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by CEACAM4, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CEACAM4 BINDING SITE, 
designated SEQ ID:860, to the nucleotide sequence of 
VGAM 107 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:442. 

[3052] a function of VGAM 107 is therefore inhibition of Carci- 



noembryonic Antigen-related Cell Adhesion Molecule 4 
(CEACAM4, Accession NM_001817). Accordingly, utilities 
of VGAM107 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with CEA- 
CAM4. MGC11115 (Accession NM.032310) is another 
VGAM107 host target gene. MGC11115 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC11115, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC11115 BINDING SITE, designated SEQ ID:2244, to the 
nucleotide sequence of VGAM107 RNA, herein designated 
VGAM RNA, also designated SEQ ID:442. 
[3053] Another function of VGAM107 is therefore inhibition of 
MGC11115 (Accession NM_032310). Accordingly, utilities 
of VGAM107 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC11115. PR02714 (Accession NM.018534) is another 
VGAM 107 host target gene. PR02714 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by PR02714, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PR02714 
BINDING SITE, designated SEQ ID:1837, to the nucleotide 
sequence of VGAM107 RNA, herein designated VGAM 
RNA, also designated SEQ ID:442. 

[3054] Another function of VGAM 10 7 is therefore inhibition of 

PR02714 (Accession NM.018534). Accordingly, utilities of 
VGAM 107 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR02714. 
LOC147057 (Accession XM.097166) is another VGAM107 
host target gene. LOC147057 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC147057, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC147057 BINDING 
SITE, designated SEQ ID:3288, to the nucleotide sequence 
of VGAM 107 RNA, herein designated VGAM RNA, also 
designated SEQ ID:442. 

[3055] Another function of VGAM107 is therefore inhibition of 

LOC147057 (Accession XM.097166). Accordingly, utilities 
of VGAM107 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC147057. LOC147976 (Accession XM.085980) is an- 
other VGAM107 host target gene. LOC147976 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147976, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147976 BINDING SITE, designated SEQ ID:3114, to 
the nucleotide sequence of VGAM107 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:442. 
[3056] Another function of VGAM107 is therefore inhibition of 

LOC147976 (Accession XM.085980). Accordingly, utilities 
of VGAM107 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147976. LOC57100 (Accession NM.020372) is an- 
other VGAM 107 host target gene. LOC57100 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC57100, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57100 BINDING SITE, designated SEQ ID:1917, to the 
nucleotide sequence of VGAM107 RNA, herein designated 



VGAM RNA, also designated SEQ ID:442. 

[3057] Another function of VGAM107 is therefore inhibition of 
LOC57100 (Accession NM_020372). Accordingly, utilities 
of VGAM107 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC57100. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 108 (VGAM108) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3058] VGAM 108 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 108 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3059] VGAM 108 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 108 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3060] VGAM 108 gene encodes a VGAM 108 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 



miRNA genes, and unlike most ordinary genes, VGAM108 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM108 precursor RNA is designated SEQ 
ID:94, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:94 is 
located at position 43844 relative to the genome of Vac- 
cinia Virus. 

[3061] VGAM108 precursor RNA folds onto itself, forming 

VGAM108 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3062] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 108 folded precursor RNA into VGAM 108 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 90%) nucleotide se- 
quence of VGAM108 RNA is designated SEQ ID:443, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3063] VGAM108 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 108 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 108 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[3064] VGAM 108 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 108 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM108 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 



BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM108 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 108 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[3065] The complementary binding of VGAM108 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 108 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 108 host tar- 
get RNA into VGAM108 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3066] it is appreciated that VGAM 108 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 108 host target genes. The mRNA of 



each one of this plurality of VGAM108 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM108 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 108 RNA causes in- 
hibition of translation of respective one or more VGAM108 
host target proteins. 
[3067] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 108 gene, herein designated VGAM GENE, on one or 
more VGAM 108 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 



294,779 (2001)). 
[3068] ^ is yet further appreciated that a function of VGAM108 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM108 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM108 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM108 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3069] Nucleotide sequences of the VGAM108 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM 108 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM108 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 108 are further 
described hereinbelow with reference to Table 1. 

[3070] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM108 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 108 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3071] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM108 gene, herein designated VGAM is 
inhibition of expression of VGAM108 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 108 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 108 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3072] E 2F Transcription Factor 3 (E2F3, Accession NM.001949) 
is a VGAM 108 host target gene. E2F3 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by E2F3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of E2F3 BINDING 
SITE, designated SEQ ID:875, to the nucleotide sequence 
of VGAM 108 RNA, herein designated VGAM RNA, also 
designated SEQ ID:443. 



[3073] A function of VGAM108 is therefore inhibition of E2F 

Transcription Factor 3 (E2F3, Accession NM.001949), a 
gene which binds dna and controls cell-cycle progression 
from gl to s phase. Accordingly, utilities of VGAM108 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with E2F3. The function of 
E2F3 has been established by previous studies. MYC 
(OMIM Ref. No. 190080) induces transcription of the E2F1, 
E2F2 (OMIM Ref. No. 600426), and E2F3 genes. Using pri- 
mary mouse embryo fibroblasts deleted for individual E2f 
genes, Leone et al. (2001) showed that MYC-induced S 
phase and apoptosis requires distinct E2F activities. The 
ability of Myc to induce S phase was impaired in the ab- 
sence of either E2f2 or E2f3 but not E2f 1 or E2f4 (OMIM 
Ref. No. 600659). In contrast, the ability of Myc to induce 
apoptosis was markedly reduced in cells deleted for E2fl 
but not E2f2 or E2f3. The authors proposed that the in- 
duction of specific E2F activities is an essential component 
in the MYC pathways that control cell proliferation and cell 
fate decisions. Animal model experiments lend further 
support to the function of E2F3. Cloud et al. (2002) gen- 
erated E2f3-null mice. They found that E2f3 was essential 
for embryonic viability in the pure 129/Sv background, 



but that the presence of C57BL/6 alleles yielded some 
adult survivors. Although growth retarded, surviving E2f3 
-/- animals were initially healthy and exhibited no obvi- 
ous tumor phenotype. They died prematurely, however, 
with signs typical of congestive heart failure, a defect 
completely distinct from those reported in E2fl-null mice. 
Cloud et al. (2002) also generated E2fl/E2f3 compound 
mutant mice and found that almost all of the develop- 
mental and age-related defects arising in the individual 
E2fl- or E2f3-null mice were exacerbated by the mutation 
of the other E2f. One major difference in the properties of 
E2fl and E2f3 loss was that, either alone or in combina- 
tion with loss of E2fl, E2f3 mutants did not show an in- 
crease in the incidence of tumor formation. 

t 3074 ] It is appreciated that the abovementioned animal model 
for E2F3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3075] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3076] Leone, C; Sears, R.; Huang, E.; Rempel, R.; Nuckolls, F.; 
Park, C.-H.; Giangrande, P.; Wu, L; Saavedra, H. I.; Field, 



S. J.; Thompson, M. A.; Yang, H.; Fujiwara, Y.; Greenberg, 
M. E.; Orkin, S.; Smith, C; NevinsJ. R. : Myc requires dis- 
tinct E2F activities to induce S phase and apoptosis. 
Molec. Cell 8: 105-113, 2001. ; and 
[30 77 ] Cloud, J. E.; Rogers, C; Reza, T. L; Ziebold, U.; Stone, J. 
R.; Picard, M. H.; Caron, A. M.; Bronson, R. T.; Lees, J. A. : 
Mutant mouse models reveal the relative roles of E2F1 and 
E2. 

[3078] Further studies establishing the function and utilities of 
E2F3 are found in John Hopkins OMIM database record ID 
600427, and in sited publications numbered 1714-1715, 
171 and 2170 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by reference. Sex 
Comb On Midleg-like 1 (Drosophila) (SCML1, Accession 
NM_006746) is another VCAM108 host target gene. 
SCML1 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
SCML1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SCML1 BINDING SITE, designated SEQ 
ID:1328, to the nucleotide sequence of VGAM108 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:443. 

[3079] Another function of VGAM108 is therefore inhibition of 
Sex Comb On Midleg-like 1 (Drosophila) (SCML1, Acces- 
sion NM_006746). Accordingly, utilities of VGAM108 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SCML1. KIAA1468 
(Accession XM.166289) is another VGAM108 host target 
gene. KIAA1468 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by KIAA1468, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1468 BINDING SITE, designated 
SEQ ID:3541, to the nucleotide sequence of VGAM108 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:443. 

[3080] Another function of VGAM108 is therefore inhibition of 
KIAA1468 (Accession XM.166289). Accordingly, utilities 
of VGAM108 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1468. MGC16025 (Accession NM.032923) is another 
VGAM 108 host target gene. MGC16025 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by MGC16025, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC16025 BINDING SITE, designated SEQ ID:2295, to the 
nucleotide sequence of VGAM108 RNA, herein designated 
VGAM RNA, also designated SEQ ID:443. 

[3081] Another function of VGAM108 is therefore inhibition of 
MGC16025 (Accession NM_032923). Accordingly, utilities 
of VGAM108 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC16025. LOC148545 (Accession XM.086226) is an- 
other VGAM 108 host target gene. LOC148545 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC148545, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148545 BINDING SITE, designated SEQ ID:3119, to 
the nucleotide sequence of VGAM108 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:443. 

[3082] Another function of VGAM108 is therefore inhibition of 

LOC148545 (Accession XM_086226). Accordingly, utilities 



of VGAM108 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148545. LOC163669 (Accession XM.089054) is an- 
other VGAM108 host target gene. LOC163669 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC163669, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC163669 BINDING SITE, designated SEQ ID:3233, to 
the nucleotide sequence of VGAM108 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:443. 
[3083] Another function of VGAM 108 is therefore inhibition of 

LOC163669 (Accession XM_089054). Accordingly, utilities 
of VGAM108 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC163669. LOC51652 (Accession NM.016079) is an- 
other VGAM108 host target gene. LOC51652 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC51652, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



LOC51652 BINDING SITE, designated SEQ ID: 1660, to the 
nucleotide sequence of VGAM108 RNA, herein designated 
VGAM RNA, also designated SEQ ID:443. 

[3084] Another function of VGAM108 is therefore inhibition of 
LOC51652 (Accession NM_016079). Accordingly, utilities 
of VGAM108 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51652. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 109 (VGAM109) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3085] VGAM 109 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 109 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3086] VGAM 109 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 109 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[3087] VGAM109 gene encodes a VGAM109 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM109 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM109 precursor RNA is designated SEQ 
ID:95, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:95 is 
located at position 46236 relative to the genome of Vac- 
cinia Virus. 

[3088] VGAM 109 precursor RNA folds onto itself, forming 

VGAM 109 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3089] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 109 folded precursor RNA into VGAM 109 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM109 RNA is designated SEQ ID:444, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3090] VGAM109 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 109 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 109 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[309 1 ] VGAM 109 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 109 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM109 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM109 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 109 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[3092] The complementary binding of VGAM 109 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 109 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 109 host tar- 
get RNA into VGAM109 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3093] it is appreciated that VGAM 109 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 109 host target genes. The mRNA of 
each one of this plurality of VGAM109 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 109 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 109 RNA causes in- 
hibition of translation of respective one or more VGAM109 
host target proteins. 
[3094] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 109 gene, herein designated VGAM GENE, on one or 
more VGAM109 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3095] | t j S yet further appreciated that a function of VGAM109 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM109 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM109 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM109 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3096] Nucleotide sequences of the VGAM109 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 109 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM109 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 109 are further 
described hereinbelow with reference to Table 1. 

[3097] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM109 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM109 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3098] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM109 gene, herein designated VGAM is 
inhibition of expression of VGAM109 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 109 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 109 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3099] chemokine (C-X-C motif) Ligand 13 (B-cell chemoattrac- 
tant) (CXCL13, Accession NM.006419) is a VGAM 109 host 
target gene. CXCL13 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by CXCL13, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CXCL13 BINDING SITE, 
designated SEQ ID: 1299, to the nucleotide sequence of 
VGAM 109 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:444. 



[3100] a function of VGAM109 is therefore inhibition of 

Chemokine (C-X-C motif) Ligand 13 (B-cell chemoattrac- 
tant) (CXCL13, Accession NM_006419), a gene which plays 
a role in directing the migration of b lymphocytes to folli- 
cles . Accordingly, utilities of VGAM109 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CXCL13. The function of CXCL13 has 
been established by previous studies. Burkitt lymphoma 
receptor-1 (BLR1; 601613), also called CXCR5, is highly 
expressed on Burkitt lymphoma cells and B lymphocytes. 
To identify the ligand of BLR1, Legler et al. (1998) 
searched an EST database for CXC chemokine motifs and, 
by PCR analysis using spleen cDNA, cloned a cDNA encod- 
ing BCA1 (B cell-attracting chemokine-1). Sequence anal- 
ysis predicted that the 109-amino acid BCA1 protein con- 
tains a 22-amino acid signal sequence and an arginine 
residue immediately preceding the first of 4 cysteine 
residues, a feature typical of CXC chemokines. Northern 
and RNA dot blot analysis detected constitutive expres- 
sion of a 1.4-kb BCA1 transcript, with highest expression 
in liver, followed by spleen, lymph nodes, appendix, and 
stomach; lower expression was detected in salivary and 
mammary glands, and no expression was detected in any 



other tissues. B lymphocytes recirculate between B cell- 
rich compartments (follicles or B zones) in secondary lym- 
phoid organs, surveying for antigen. After antigen bind- 
ing, B cells move to the boundary of B and T zones to in- 
teract with T-helper cells. Reif et al. (2002) demonstrated 
that antigen-engaged B cells have increased expression of 
CCR7 (OMIM Ref. No. 600242), the receptor for the T- 
zone chemokines CCL19 (OMIM Ref. No. 602227) and 
CCL21 (OMIM Ref. No. 602737), and that they exhibit in- 
creased responsiveness to both chemoattractants. In mice 
lacking lymphoid CCL19 and CCL21 chemokines, or with B 
cells that lack CCR7, antigen engagement fails to cause 
movement to the T zone. Using retroviral-mediated gene 
transfer, the authors demonstrated that increased expres- 
sion of CCR7 is sufficient to direct B cells to the T zone. 
Reciprocally, overexpression of CXCR5, the receptor for 
the B-zone chemokine CXCL13, is sufficient to overcome 
antigen-induced B-cell movement to the T zone. Reif et 
al. (2002) concluded that their findings defined the mech- 
anism of B-cell relocalization in response to antigen, and 
established that cell position in vivo can be determined by 
the balance of responsiveness to chemoattractants made 
in separate but adjacent zones. Animal model experi- 



merits lend further support to the function of CXCL13. 
CXC chemokine receptor-5 (CXCR5), the receptor for BLC, 
was known to be required for B-cell migration to splenic 
follicles, but the requirements for homing to B-cell areas 
and lymph nodes remained to be defined. Ansel et al. 
(2000) demonstrated that lymph nodes contain 2 types of 
B cell-rich compartment: follicles containing follicular 
dendritic cells, and areas lacking such cells. Ansel et al. 
(2000) generated mice deficient in BLC by targeted dis- 
ruption. These mice had severe but incompletely pene- 
trant defects in development of peripheral lymphoid or- 
gans. Most mice lacked inguinal, iliac, sacral, brachial, and 
axillary lymph nodes, among others. However, most of 
these lymph nodes were found at varying low frequencies, 
and several other lymph nodes developed normally, with 
all animals possessing a full set of mesenteric lymph 
nodes. BLC-deficient mice were similar in appearance to 
mice deficient in CXCR5. However, CXCR5-deficient mice 
have less severe deficiency in Peyer patches. Using these 
BLC-deficient mice, Ansel et al. (2000) established that 
BLC and CXCR5 are needed for B-cell homing to follicles 
in lymph nodes as well as in spleen. They also found that 
BLC is required for the development of most lymph nodes 



and Peyer patches. In addition to mediating chemoattrac- 
tion, BLC induces B cells to upregulate membrane lym- 
photoxin alpha-l-beta-2 (see OMIM Ref. No. 600978), a 
cytokine that promotes follicular dendritic cell develop- 
ment and BLC expression, establishing a positive feedback 
loop thought to be important in follicle development and 
homeostasis. In germinal centers, the feedback loop is 
overridden, with B cell lymphotoxin alpha-l-beta-2 ex- 
pression being induced by a mechanism independent of 
BLC. 

t 3101 ] It is appreciated that the abovementioned animal model 
for CXCL13 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[3102] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3103] Ansel, K. M.; Harris, R. B. S.; CysterJ. G. : CXCL13 is re- 
quired for Bl cell homing, natural antibody production, 
and body cavity immunity. Immunity 16: 67-76, 2002. ; 
and 

[3 1 04] Gunn, M. D.; Ngo, V. N.; Ansel, K. M.; Ekland, E. H.; Cyster, 
J. C; Williams, L. T. : A B-cell-homing chemokine made in 



lymphoid follicles activates Burkitt's lymphoma receptor- 
1. Natu. 

[3105] Further studies establishing the function and utilities of 
CXCL13 are found in John Hopkins OMIM database record 
ID 605149, and in sited publications numbered 1651, 
2053-165 and 1796 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. RAS Guanyl Releasing Protein 1 (calcium and DAG- 
regulated) (RASGRP1, Accession NM_005739) is another 
VGAM109 host target gene. RASGRP1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by RASGRP1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RASGRP1 
BINDING SITE, designated SEQ ID:1241, to the nucleotide 
sequence of VGAM109 RNA, herein designated VGAM 
RNA, also designated SEQ ID:444. 

[3106] Another function of VGAM109 is therefore inhibition of 
RAS Guanyl Releasing Protein 1 (calcium and DAG- 
regulated) (RASGRP1, Accession NM_005739). Accord- 
ingly, utilities of VGAM109 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with RASGRP1. HTGN29 (Accession NM.020199) is 
another VGAM109 host target gene. HTGN29 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by HTGN29, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
HTGN29 BINDING SITE, designated SEQ ID: 1899, to the 
nucleotide sequence of VGAM109 RNA, herein designated 
VGAM RNA, also designated SEQ ID:444. 
[3107] Another function of VGAM109 is therefore inhibition of 
HTGN29 (Accession NM_020199). Accordingly, utilities of 
VGAM 109 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HTGN29. 
KIAA1430 (Accession XM.087593) is another VGAM 109 
host target gene. KIAA1430 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1430, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1430 BINDING SITE, 
designated SEQ ID:3179, to the nucleotide sequence of 
VGAM 109 RNA, herein designated VGAM RNA, also desig- 



nated SEQ ID:444. 

[3108] Another function of VGAM109 is therefore inhibition of 
KIAA1430 (Accession XM_087593). Accordingly, utilities 
of VGAM109 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1430. KIAA1764 (Accession XM.045086) is another 
VGAM109 host target gene. KIAA1764 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA1764, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1764 BINDING SITE, designated SEQ ID:2850, to the 
nucleotide sequence of VGAM109 RNA, herein designated 
VGAM RNA, also designated SEQ ID:444. 

[3109] Another function of VGAM109 is therefore inhibition of 
KIAA1764 (Accession XM_045086). Accordingly, utilities 
of VGAM109 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1764. ZAK (Accession NM.133646) is another 
VGAM 109 host target gene. ZAK BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ZAK, corresponding to a HOST TAR- 



GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ZAK BINDING SITE, desig- 
nated SEQ ID:2428, to the nucleotide sequence of 
VGAM109 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:444. 

t 311 °] Another function of VGAM 109 is therefore inhibition of 
ZAK (Accession NM_133646). Accordingly, utilities of 
VGAM 109 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZAK. 
LOC151571 (Accession XM_098088) is another VGAM 109 
host target gene. LOC151571 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC151571, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC151571 BINDING 
SITE, designated SEQ ID:3348, to the nucleotide sequence 
of VGAM 109 RNA, herein designated VGAM RNA, also 
designated SEQ ID:444. 

[3111] Another function of VGAM109 is therefore inhibition of 

LOC151571 (Accession XM_098088). Accordingly, utilities 
of VGAM109 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC151571. LOC196989 (Accession XM.116969) is an- 
other VGAM109 host target gene. LOC196989 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC196989, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196989 BINDING SITE, designated SEQ ID:3470, to 
the nucleotide sequence of VGAM109 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:444. 
12 ] Another function of VGAM109 is therefore inhibition of 
LOC196989 (Accession XM.116969). Accordingly, utilities 
of VGAM109 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196989. LOC221431 (Accession XM.166380) is an- 
other VGAM109 host target gene. LOC221431 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221431, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221431 BINDING SITE, designated SEQ ID:3553, to 



the nucleotide sequence of VGAM109 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:444. 

[3113] Another function of VGAM109 is therefore inhibition of 

LOC221431 (Accession XM_166380). Accordingly, utilities 
of VGAM109 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221431. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 110 (VGAM110) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3114] VGAM 110 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 110 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3 11 5] VGAM110 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 110 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3116] VGAM110 gene encodes a VGAM110 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM110 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM110 precursor RNA is designated SEQ 
ID:96, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:96 is 
located at position 51758 relative to the genome of Vac- 
cinia Virus. 

t 3117 ] VGAM 110 precursor RNA folds onto itself, forming 

VGAM 110 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3118] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM110 folded precursor RNA into VGAM110 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM110 RNA is designated SEQ ID:445, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3119] VGAM110 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM110 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 110 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[3120] VGAM110 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 110 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM110 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM110 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 110 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[3121] The complementary binding of VGAM110 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 110 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM110 host tar- 
get RNA into VGAM110 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3122] It is appreciated that VGAM110 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM110 host target genes. The mRNA of 
each one of this plurality of VGAM110 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM110 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 110 RNA causes in- 
hibition of translation of respective one or more VGAM110 
host target proteins. 
t 3123 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 110 gene, herein designated VGAM GENE, on one or 
more VGAM110 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 3124 ] It is yet further appreciated that a function of VGAM110 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM110 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM110 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM110 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3125] Nucleotide sequences of the VGAM110 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM 110 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM 110 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 110 are further 
described hereinbelow with reference to Table 1. 

[3126] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 110 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM110 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3127] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM110 gene, herein designated VGAM is 
inhibition of expression of VGAM110 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 110 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 110 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3 12 8] Collagen, Type XII, Alpha 1 (COL12A1, Accession 

NM.004370) is a VGAM110 host target gene. COL12A1 
BINDING SITE1 and COL12A1 BINDING SITE2 are HOST 
TARGET binding sites found in untranslated regions of 
mRNA encoded by COL12A1, corresponding to HOST 
TARGET binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III. Table 2 illustrates the comple- 
mentarity of the nucleotide sequences of COL12A1 BIND- 
ING SITE1 and COL12A1 BINDING SITE2, designated SEQ 
ID:1102 and SEQ ID:2380 respectively, to the nucleotide 
sequence of VGAM110 RNA, herein designated VGAM 
RNA, also designated SEQ ID:445. 



[3129] A function of VGAM110 is therefore inhibition of Collagen, 
Type XII, Alpha 1 (COL12A1, Accession NM_004370). Ac- 
cordingly, utilities of VGAM110 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with COL12A1. Fig. 1 further provides a concep- 
tual description of a novel bioinformatically detected viral 
gene of the present invention, referred to here as Viral 
Genomic Address Messenger 111 (VGAM111) viral gene, 
which modulates expression of respective host target 
genes thereof, the function and utility of which host target 
genes is known in the art. 

[3130] VGAMlll is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAMlll was detected is described 
hereinabove with reference to Figs. 1-8. 

[3131] VGAMlll gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAMlll host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3132] VGAMlll gene encodes a VGAMlll precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAMlll 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM111 precursor RNA is designated SEQ 
ID:97, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:97 is 
located at position 51252 relative to the genome of Vac- 
cinia Virus. 

[3133] VGAMlll precursor RNA folds onto itself, forming 

VGAM111 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3134] A n enzyme complex designated DICER COMPLEX, "dices" 
the VGAMlll folded precursor RNA into VGAMlll RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 25%) nucleotide se- 
quence of VGAM111 RNA is designated SEQ ID:446, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3135] VGAMlll host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAMlll host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAMlll host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[3136] VGAMlll RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAMlll host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAMlll RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM111 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM111 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[3137] The complementary binding of VGAM111 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM111 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM111 host tar- 
get RNA into VGAM111 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3138] it is appreciated that VGAM111 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM111 host target genes. The mRNA of 
each one of this plurality of VGAM111 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM111 RNA, herein designated VGAM 
RNA, and which when bound by VGAM111 RNA causes in- 
hibition of translation of respective one or more VGAM111 
host target proteins. 
[3139] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM111 gene, herein designated VGAM GENE, on one or 
more VGAM111 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



t 314 °] It is yet further appreciated that a function of VGAM111 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM111 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM111 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM111 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3141] Nucleotide sequences of the VGAM111 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced N VGAM111 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM111 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM111 are further 
described hereinbelow with reference to Table 1. 

[3142] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM111 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM111 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[3143] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM111 gene, herein designated VGAM is 
inhibition of expression of VGAM111 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM111 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 111 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3 144 ] Ankyrin 1, Erythrocytic (ANK1, Accession NM_000037) is a 
VGAM111 host target gene. ANK1 BINDING SITE1 and 
ANK1 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by ANK1, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of ANK1 BINDING SITE1 and ANK1 BINDING SITE2, 
designated SEQ ID:699 and SEQ ID: 1918 respectively, to 
the nucleotide sequence of VGAM111 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:446. 

[3145] a function of VGAM111 is therefore inhibition of Ankyrin 
1, Erythrocytic (ANK1, Accession NM_000037). Accord- 
ingly, utilities of VGAM111 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with ANK1. Desmoplakin (DPI, DPII) (DSP, Accession 
NM.004415) is another VGAM111 host target gene. DSP 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by DSP, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
DSP BINDING SITE, designated SEQ ID:1110, to the nu- 
cleotide sequence of VGAM111 RNA, herein designated 
VGAM RNA, also designated SEQ ID:446. 
[3146] Another function of VGAM111 is therefore inhibition of 

Desmoplakin (DPI, DPII) (DSP, Accession NM.004415). Ac- 
cordingly, utilities of VGAM111 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DSP. Growth Differentiation Factor 5 
(cartilage-derived morphogenetic protein-1) (GDF5, Ac- 
cession NM_000557) is another VGAM111 host target 
gene. GDF5 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
GDF5, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 



quences of GDF5 BINDING SITE, designated SEQID:755, to 
the nucleotide sequence of VGAM111 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:446. 
[3147] Another function of VGAM111 is therefore inhibition of 
Growth Differentiation Factor 5 (cartilage-derived mor- 
phogenetic protein-1) (GDF5, Accession NM_000557), a 
gene which could be involved in bone formation. Accord- 
ingly, utilities of VGAM111 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GDF5. The function of GDF5 has been estab- 
lished by previous studies. Thomas et al. (1997) showed 
that a cys400-to-tyr mutation (C400Y; 601146.0003) in 
the CDMP1 gene resulted in Grebe type chondrodysplasia 
(OMIM Ref. No. 200700). They found that the mutant pro- 
tein is not secreted and is inactive in vitro. It produced a 
dominant-negative effect by preventing the secretion of 
other, related bone morphogenetic proteins (BMPs). This 
appeared to occur through the formation of heterodimers. 
The mutation and its proposed mechanism of action pro- 
vided the first human genetic indication that composite 
expression patterns of different BMPs dictate limb and 
digit morphogenesis. The role of a dominant-negative 
mutation in a recessive disorder was illustrated. Animal 



model experiments lend further support to the function of 
GDF5. Tsumaki et al. (1999) generated transgenic mice 
expressing recombinant CDMP1. These mice died before 
or just after birth and exhibited chondrodysplasia with 
expanded primordial cartilage, which consisted of an en- 
larged hypertrophic zone and a reduced proliferating 
chondrocyte zone, not only in the limbs but also in the 
axial skeleton. Histologically, CDMP1 increased the num- 
ber of chondroprogenitor cells and accelerated chondro- 
cyte differentiation to hypertrophy. Moreover, ectopic ex- 
pression of CDMP1 in the notochord before onset of 
chondrogenesis inhibited mesenchymal cell condensation 
around the notochord, which led to failure of vertebral 
body formation. 

t 3148 ] It is appreciated that the abovementioned animal model 
for GDF5 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3149] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3 1 50] Thomas, J. T.; Kilpatrick, M. W.; Lin, K.; Erlacher, L; Lem- 
bessis, P.; Costa, T.; Tsipouras, P.; Luyten, F. P. : Disrup- 



tion of human limb morphogenesis by a dominant nega- 
tive mutation in CDMP1. Nature Genet. 58-64, 1997. ; and 
[3151] Tsumaki, N.; Tanaka, K.; Arikawa-Hirasawa, E.; Nakase, T.; 
Kimura, T.; Thomas, J. T.; Ochi, T.; Luyten, F. P.; Yamada, 
Y. : Role of CDMP-1 in skeletal morphogenesis: promotion 
of mesenc. 

[3152] Further studies establishing the function and utilities of 
GDF5 are found in John Hopkins OMIM database record ID 
601146, and in sited publications numbered 2080, 2083, 
2134-1106, 2283, 1700, 1107-1108, 1701, 1702, 271 
and 2791 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Oxoglutarate (alpha-ketoglutarate) Dehydrogenase 
(lipoamide) (OGDH, Accession XM.165877) is another 
VGAM111 host target gene. OGDH BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by OGDH, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of OGDH BINDING SITE, 
designated SEQ ID:3510, to the nucleotide sequence of 
VGAM111 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:446. 



[3153] Another function of VCAM111 is therefore inhibition of 
Oxoglutarate (alpha-ketoglutarate) Dehydrogenase 
(lipoamide) (OGDH, Accession XM_165877), a gene which 
helps convert a-ketoglutarate to succinyl coenzyme A in 
Krebs cycle. Accordingly, utilities of VGAM111 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with OGDH. The function of OGDH 
has been established by previous studies. In 3 males born 
to first-cousin Algerian parents and presenting with hy- 
potonia, metabolic acidosis, and hyperlactatemia immedi- 
ately after birth, Bonnefont et al. (1992) described a 'new' 
inborn error of the tricarboxylic acid cycle, alpha- 
ketoglutarate dehydrogenase deficiency. Neurologic dete- 
rioration resulted in death at about 30 months of age. Low 
molar ratios of ketone bodies in plasma of neonates with 
congenital lactic acidosis were proposed as an indicator of 
dysfunction of the tricarboxylic acid cycle. The parents of 
the 3 sibs were related as first cousins. Kohlschutter et al. 
(1982) reported a case of partial alpha-ketoglutarate de- 
hydrogenase deficiency in 2 sibs of a consanguineous 
Tunisian family. In addition to genetic defects of the tri- 
carboxylic acid cycle, other mechanisms for recessively 
inherited congenital lactic acidosis include inborn errors 



of pyruvate metabolism and inborn errors of oxidative 
phosphorylation. Guffon et al. (1993) described 2 new fa- 
milial cases of 2-ketoglutarate dehydrogenase deficiency: 
a sister and brother born of consanguineous Portuguese 
parents. Axial hypotonia with no head control as late as 
age 4 years was described in both. Metabolic acidosis with 
acute episodes of acidotic decompensation and some- 
times hypoglycemia occurred during infections. The sister 
died suddenly after a general anesthesia. The alpha- 
ketoglutarate dehydrogenase complex is a multienzyme 
complex consisting of 3 protein subunits, alpha- 
ketoglutarate dehydrogenase (Elk, or oxoglutarate dehy- 
drogenase; OGDH; EC 1.2.4.2), dihydrolipoyl succinyl- 
transferase (E2k, or DLST; 126063), and dihydrolipoyl de- 
hydrogenase (E3; 246900). The complex catalyzes a key 
reaction in the Krebs tricarboxylic acid cycle. The DLST 
gene maps to 14q24.3 and the E3 gene maps to chromo- 
some 7. Koike et al. (1992) cloned the Elk gene, which 
codes for the alpha-ketoglutarate dehydrogenase subunit. 
Using 2 human/rodent somatic cell hybrid panels, Szabo 
et al. (1994) mapped the OGDH gene to 7pl3-pll.2. A 
second related sequence, possibly a pseudogene, was 
identified and mapped to chromosome 10. Szabo et al. 



(1994) pointed to a possible significance to the finding of 
a reduction in the activity of this complex in Alzheimer 
disease brain and cultured skin fibroblasts from 
Alzheimer disease patients. 

[3154] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3155] Guffon, N.; Lopez-Mediavilla, C; Dumoulin, R.; Mousson, 
B.; Godinot, C; Carrier, H.; Collombet, J. M.; Divry, P.; 
Mathieu, M.; Guibaud, P. : 2-Ketoglutarate dehydrogenase 
deficiency, a rare cause of primary hyperlactataemia: re- 
port of a new case. J. Inherit. Metab. Dis. 16: 821-830, 
1993. ; and 

[3 1 56] Szabo, P.; Cai, X.; AM, G.; Blass, J. P. : Localization of the 
gene (OGDH) coding for the Elk component of the alpha- 
ketoglutarate dehydrogenase complex to chromosome 
7pl3-pll.2. Genomi. 

[3157] Further studies establishing the function and utilities of 
OGDH are found in John Hopkins OMIM database record 
ID 203740, and in sited publications numbered 
2973-2978 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Regulatory Factor X, 2 (influences HLA class II ex- 



pression) (RFX2, Accession NM_000635) is another 
VGAM111 host target gene. RFX2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by RFX2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RFX2 BINDING SITE, 
designated SEQ ID:765, to the nucleotide sequence of 
VGAM111 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:446. 
[3158] Another function of VGAM111 is therefore inhibition of 

Regulatory Factor X, 2 (influences HLA class II expression) 
(RFX2, Accession NM.000635), a gene which acts as a 
dimer to regulate the expression of many genes. Accord- 
ingly, utilities of VGAM111 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with RFX2. The function of RFX2 has been estab- 
lished by previous studies. Pugliatti et al. (1992) noted 
that the expression of HLA class II genes (DR, DQ, and DP) 
is controlled primarily by cis-acting DNA motifs located 
within the 150 bp upstream of the genes and in particular 
by 2 highly conserved sequences, the X and Y boxes. Sev- 
eral protein factors bind to these cis-acting sequences. 



RFX is of special interest since a specific defect in its 
binding to target DNA sequence has been observed in pa- 
tients with HLA class II deficient combined immunodefi- 
ciency (see OMIM Ref. No. 209920). Overexpression of 
RFX in transfected cells transactivates an HLA class II pro- 
moter, and antisense RNA expressed in transfected cells 
inhibits the expression of HLA-DR genes. A closely related 
form of RFX, referred to as RFX2, has also been isolated. 
The RFX1 (OMIM Ref. No. 600006) gene product is a 
transactivator of the human hepatitis B viral enhancer I. 
Reith et al. (1994) commented that the RFX family mem- 
bers, particularly RFX1 and RFX3 (OMIM Ref. No. 601337), 
constitute the nuclear complexes referred to previously as 
enhancer factor C (EF-C), EP, and methylation-dependent 
DNA-binding protein (MDBP), or rpL30-alpha. Reith et al. 
(1994) identified and cloned 3 members of this gene fam- 
ily from both human and mouse using lambda gtll cDNA 
libraries. The gene encoding human RFX2 encodes a 
721-amino acid polypeptide. Homology between the 3 
RFX proteins is restricted largely to 5 conserved regions, 
including the 2 domains required for DNA binding and 
dimerization. Reith et al. (1994) found that RFX1, RFX2, 
and RFX3 have similar DNA-binding specificities. The RFX 



monomers can heterodimerize both in vivo and in vitro, 
but all 3 are capable of binding DNA as monomers. They 
showed that the RFX2 transcript is particularly elevated in 
mouse testis. 

[3159] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3160] Pugliatti, L; Derre, J.; Berger, R.; Ucla, C; Reith, W.; Mach, 
B. : The genes for MHC class II regulatory factors RFX1 and 
RFX2 are located on the short arm of chromosome 19. 
Genomics 13: 1307-1310, 1992. ; and 

[3161] Reith, W.; Ucla, C; Barras, E.; Gaud, A.; Durand, B.; Her- 

rero-Sanchez, C.; Kobr, M.; Mach, B. : RFX1, a transactiva- 
tor of hepatitis B virus enhancer I, belongs to a novel fam- 
ily of horn. 

[3162] Further studies establishing the function and utilities of 
RFX2 are found in John Hopkins OMIM database record ID 
142765, and in sited publications numbered 1061-1063 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. SET7 (Accession 
NM_030648) is another VGAM111 host target gene. SET7 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by SET7, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SET7 BINDING SITE, designated SEQ ID:2153, to the nu- 
cleotide sequence of VGAM111 RNA, herein designated 
VGAM RNA, also designated SEQ ID:446. 
[3163] Another function of VGAM111 is therefore inhibition of 
SET7 (Accession NM_030648). Accordingly, utilities of 
VGAM111 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SET7. 
Chromosome 17 Open Reading Frame 31 (C17orf31, Ac- 
cession NM.017575) is another VGAM1 11 host target 
gene. C17orf31 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by C17orf31, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of C17orf31 BINDING SITE, designated 
SEQ ID:1723, to the nucleotide sequence of VGAM111 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:446. 

[3164] Another function of VGAM111 is therefore inhibition of 
Chromosome 17 Open Reading Frame 31 (C17orf31, Ac- 



cession NM.017575). Accordingly, utilities of VGAM111 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C17orf31. caspr5 
(Accession NM.130773) is another VGAM111 host target 
gene. caspr5 BINDING SITE1 and caspr5 BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by caspr5, corresponding to HOST 
TARGET binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III. Table 2 illustrates the comple- 
mentarity of the nucleotide sequences of caspr5 BINDING 
SITE1 and caspr5 BINDING SITE2, designated SEQ ID:2396 
and SEQ ID:2462 respectively, to the nucleotide sequence 
of VGAM111 RNA, herein designated VGAM RNA, also 
designated SEQ ID:446. 
[3165] Another function of VGAM111 is therefore inhibition of 
caspr5 (Accession NM_130773). Accordingly, utilities of 
VGAM111 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with caspr5. 
DKFZP434P0111 (Accession XM.041116) is another 
VGAM111 host target gene. DKFZP434P0111 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKFZP434P0111, 
corresponding to a HOST TARGET binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DKFZP434P0111 BINDING SITE, designated 
SEQ ID:2790, to the nucleotide sequence of VGAM111 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:446. 

[3166] Another function of VGAM111 is therefore inhibition of 
DKFZP434P0111 (Accession XM.041116). Accordingly, 
utilities of VGAM111 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434P0111. FLJ10634 (Accession NM.018163) 
is another VGAM111 host target gene. FLJ 10634 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by FLJ10634, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10634 BINDING SITE, designated SEQ ID:1791, to the 
nucleotide sequence of VGAM111 RNA, herein designated 
VGAM RNA, also designated SEQ ID:446. 

[3167] Another function of VGAM111 is therefore inhibition of 

FLJ10634 (Accession NM.018163). Accordingly, utilities of 
VGAM111 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ10634. 
FLJ32334 (Accession NM.144565) is another VGAM1 11 
host target gene. FLJ32334 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ32334, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ32334 BINDING SITE, 
designated SEQ ID:2483, to the nucleotide sequence of 
VGAM111 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:446. 
[3168] Another function of VGAM111 is therefore inhibition of 

FLJ32334 (Accession NM.144565). Accordingly, utilities of 
VGAM111 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32334. 
FLJ32894 (Accession NM.144667) is another VG AMI 11 
host target gene. FLJ32894 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ32894, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ32894 BINDING SITE, 
designated SEQ ID:2491, to the nucleotide sequence of 



VGAM111 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:446. 

[3169] Another function of VGAM111 is therefore inhibition of 

FLJ32894 (Accession NM.144667). Accordingly, utilities of 
VGAM111 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32894. 
KIAA0711 (Accession NM.014867) is another VGAM111 
host target gene. KIAA0711 BINDING SITE is HOST TARGET 
binding site found in the 5" untranslated region of mRNA 
encoded by KIAA0711, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0711 BINDING SITE, 
designated SEQ ID:1572, to the nucleotide sequence of 
VGAM111 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:446. 

[3170] Another function of VGAM111 is therefore inhibition of 
KIAA0711 (Accession NM_014867). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0711. KIAA1649 (Accession NM_032311) is another 
VGAM111 host target gene. KIAA1649 BINDING SITE1 and 
KIAA1649 BINDING SITE2 are HOST TARGET binding sites 



found in untranslated regions of mRNA encoded by 
KIAA1649, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of KIAA1649 BINDING SITE1 and KIAA1649 
BINDING SITE2, designated SEQ ID:2245 and SEQ ID:2770 
respectively, to the nucleotide sequence of VGAM111 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:446. 

[3171] Another function of VGAM111 is therefore inhibition of 
KIAA1649 (Accession NM.032311). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1649. MGC4737 (Accession NM.031466) is another 
VGAM111 host target gene. MGC4737 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by MGC4737, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC4737 
BINDING SITE, designated SEQ ID:2206, to the nucleotide 
sequence of VGAM111 RNA, herein designated VGAM 
RNA, also designated SEQ ID:446. 



[3172] Another function of VCAM111 is therefore inhibition of 
MGC4737 (Accession NM_031466). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4737. LOC115110 (Accession XM.049825) is another 
VGAM111 host target gene. LOC115110 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC115110, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC115110 BINDING SITE, designated SEQ ID:2923, to the 
nucleotide sequence of VGAM111 RNA, herein designated 
VGAM RNA, also designated SEQ ID:446. 

[3173] Another function of VGAM111 is therefore inhibition of 

LOC115110 (Accession XM.049825). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC115110. LOC123242 (Accession XM.063548) is an- 
other VGAM111 host target gene. LOC123242 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC123242, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC123242 BINDING SITE, designated SEQ ID:3029, to 
the nucleotide sequence of VGAM111 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:446. 

[3174] Another function of VGAM111 is therefore inhibition of 

LOC123242 (Accession XM.063548). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC123242. LOC146237 (Accession XM.096954) is an- 
other VGAM111 host target gene. LOC146237 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146237, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146237 BINDING SITE, designated SEQ ID:3282, to 
the nucleotide sequence of VGAM111 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:446. 

[3175] Another function of VGAM111 is therefore inhibition of 

LOC146237 (Accession XM_096954). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC146237. LOC147160 (Accession XM.097202) is an- 
other VGAM111 host target gene. LOC147160 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC147160, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147160 BINDING SITE, designated SEQ ID:3291, to 
the nucleotide sequence of VGAM111 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:446. 
[3176] Another function of VGAM111 is therefore inhibition of 

LOC147160 (Accession XM_097202). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147160. LOC149670 (Accession XM.086647) is an- 
other VGAM111 host target gene. LOC149670 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC149670, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149670 BINDING SITE, designated SEQ ID:3138, to 
the nucleotide sequence of VGAM111 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:446. 

[3177] Another function of VGAM111 is therefore inhibition of 

LOC149670 (Accession XM.086647). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149670. LOC155072 (Accession XM.098661) is an- 
other VGAM111 host target gene. LOC155072 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC155072, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155072 BINDING SITE, designated SEQ ID:3374, to 
the nucleotide sequence of VGAM111 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:446. 

[3178] Another function of VGAM111 is therefore inhibition of 

LOC155072 (Accession XM.098661). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC155072. LOC158828 (Accession XM_088689) is an- 
other VGAM111 host target gene. LOC158828 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158828, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158828 BINDING SITE, designated SEQ ID:3227, to 
the nucleotide sequence of VGAM111 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:446. 

[3179] Another function of VGAM111 is therefore inhibition of 

LOC158828 (Accession XM_088689). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158828. LOC202868 (Accession XM.117477) is an- 
other VGAM111 host target gene. LOC202868 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC202868, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202868 BINDING SITE, designated SEQ ID:3487, to 
the nucleotide sequence of VGAM111 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:446. 

[3180] Another function of VGAM111 is therefore inhibition of 

LOC202868 (Accession XM_117477). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC202868. LOC253001 (Accession XM.171711) is an- 
other VGAM111 host target gene. LOC253001 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC253001, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253001 BINDING SITE, designated SEQ ID:3697, to 
the nucleotide sequence of VGAM111 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:446. 
[3181] Another function of VGAM111 is therefore inhibition of 

LOC253001 (Accession XM.171711). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253001. LOC253841 (Accession XM_172811) is an- 
other VGAM111 host target gene. LOC253841 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC253841, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253841 BINDING SITE, designated SEQ ID:3704, to 



the nucleotide sequence of VGAM111 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:446. 

[3182] Another function of VGAM111 is therefore inhibition of 

LOC253841 (Accession XM_172811). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253841. LOC51177 (Accession NM.016274) is an- 
other VGAM111 host target gene. LOC51177 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC51177, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51177 BINDING SITE, designated SEQ ID:1676, to the 
nucleotide sequence of VGAM111 RNA, herein designated 
VGAM RNA, also designated SEQ ID:446. 

[3183] Another function of VGAM111 is therefore inhibition of 
LOC51177 (Accession NM_016274). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51177. LOC91408 (Accession XM.038290) is another 
VGAM111 host target gene. LOC91408 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by LOC91408, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91408 BINDING SITE, designated SEQ ID:2735, to the 
nucleotide sequence of VGAM111 RNA, herein designated 
VGAM RNA, also designated SEQ ID:446. 

[3184] Another function of VGAM111 is therefore inhibition of 
LOC91408 (Accession XM_038290). Accordingly, utilities 
of VGAM111 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91408. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 112 (VGAM112) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3185] VGAM 112 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 112 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3 1 86] VGAM 112 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM112 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[3187] VGAM 112 gene encodes a VGAM 112 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM112 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM112 precursor RNA is designated SEQ 
ID:98, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:98 is 
located at position 50148 relative to the genome of Vac- 
cinia Virus. 

[3188] VGAM 112 precursor RNA folds onto itself, forming 

VGAM 112 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[3189] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM112 folded precursor RNA into VGAM112 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM 112 RNA is designated SEQ ID:447, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3190] VGAM 112 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 112 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 112 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

VGAM 112 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 112 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM112 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM112 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 112 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[3192] The complementary binding of VGAM112 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 112 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 112 host tar- 



get RNA into VGAM112 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3193] it is appreciated that VGAM112 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 112 host target genes. The mRNA of 
each one of this plurality of VGAM112 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 112 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 112 RNA causes in- 
hibition of translation of respective one or more VGAM 112 
host target proteins. 

t 3194 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 112 gene, herein designated VGAM GENE, on one or 
more VGAM112 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3195] | t j S y et further appreciated that a function of VGAM112 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM112 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM112 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM112 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3196] Nucleotide sequences of the VG AM 112 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 112 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM112 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 112 are further 



described hereinbelow with reference to Table 1. 

[3197] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM112 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM112 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3198] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM112 gene, herein designated VGAM is 
inhibition of expression of VGAM112 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 112 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 112 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3 1 99] KIAA1265 (Accession XM.047707) is a VGAM 112 host tar- 
get gene. KIAA1265 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by KIAA1265, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1265 BINDING SITE, 



designated SEQ ID:2896, to the nucleotide sequence of 
VGAM112 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:447. 

[3200] a function of VGAM 112 is therefore inhibition of 

KIAA1265 (Accession XM_047707). Accordingly, utilities 
of VGAM112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1265. MGC2731 (Accession NM.024068) is another 
VGAM 112 host target gene. MGC2731 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC2731, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC2731 
BINDING SITE, designated SEQ ID:2050, to the nucleotide 
sequence of VGAM 112 RNA, herein designated VGAM 
RNA, also designated SEQ ID:447. 

[3201] Another function of VGAM112 is therefore inhibition of 
MGC2731 (Accession NM_024068). Accordingly, utilities 
of VGAM112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC2731. Fig. 1 further provides a conceptual description 
of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 113 (VGAM113) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3202] VGAM113 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM113 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3203] VGAM113 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 113 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3204] VGAM 113 gene encodes a VGAM 113 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM113 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM113 precursor RNA is designated SEQ 
ID:99, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:99 is 
located at position 49143 relative to the genome of Vac- 



cinia Virus. 

[3205] VGAM113 precursor RNA folds onto itself, forming 

VGAM113 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3206] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM 113 folded precursor RNA into VGAM 113 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM 113 RNA is designated SEQ ID:448, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3207] VGAM 113 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM113 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 113 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[3208] VGAM 113 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM113 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM113 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 113 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM113 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3209] The complementary binding of VGAM113 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM113 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 113 host tar- 
get RNA into VGAM113 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 321 °] It is appreciated that VGAM 113 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 113 host target genes. The mRNA of 
each one of this plurality of VGAM113 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 113 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 113 RNA causes in- 
hibition of translation of respective one or more VGAM 113 
host target proteins. 



t 321 1 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM113 gene, herein designated VGAM GENE, on one or 
more VGAM113 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 3212 ] It is yet further appreciated that a function of VGAM 113 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM113 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 113 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM113 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3213] Nucleotide sequences of the VCAM113 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 113 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM113 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 113 are further 
described hereinbelow with reference to Table 1. 

[3214] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 113 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM113 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3215] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM113 gene, herein designated VGAM is 
inhibition of expression of VGAM113 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 113 correlate with, and may be deduced 



from, the identity of the target genes which VGAM 113 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3216] Complement Component 3a Receptor 1 (C3AR1, Acces- 
sion NM_004054) is a VGAM 113 host target gene. C3AR1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by C3AR1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of C3AR1 BINDING SITE, designated SEQID:1081, to the 
nucleotide sequence of VGAM113 RNA, herein designated 
VGAM RNA, also designated SEQ ID:448. 

[3217] a function of VGAM 113 is therefore inhibition of Comple- 
ment Component 3a Receptor 1 (C3AR1, Accession 
NM_004054). Accordingly, utilities of VGAM 113 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C3AR1. GABA(A) Receptors 
Associated Protein Like 3 (GABARAPL3, Accession 
NM.032568) is another VGAM 113 host target gene. 
GABARAPL3 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
GABARAPL3, corresponding to a HOST TARGET binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of GABARAPL3 BINDING SITE, desig- 
nated SEQ ID:2260, to the nucleotide sequence of 
VGAM113 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:448. 

[3218] Another function of VGAM113 is therefore inhibition of 

GABA(A) Receptors Associated Protein Like 3 (GABARAPL3, 
Accession NM.032568). Accordingly, utilities of VGAM 113 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABARAPL3. Golgi 
Autoantigen, Golgin Subfamily A, 2-like, Y-linked 
(GOLGA2LY, Accession XM.034789) is another VGAM 113 
host target gene. GOLGA2LY BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by GOLGA2LY, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GOLGA2LY BINDING 
SITE, designated SEQ ID:2684, to the nucleotide sequence 
of VGAM 113 RNA, herein designated VGAM RNA, also 
designated SEQ ID:448. 

[3219] Another function of VGAM113 is therefore inhibition of 



Golgi Autoantigen, Golgin Subfamily A, 2-like, Y-linked 
(GOLGA2LY, Accession XM_034789). Accordingly, utilities 
of VGAM113 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
GOLGA2LY. Paternally Expressed 10 (PEG10, Accession 
NM_015068) is another VGAM113 host target gene. 
PEG10 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by PEG10, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of PEG10 BINDING SITE, designated SEQ ID:1607, 
to the nucleotide sequence of VGAM113 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:448. 
[3220] Another function of VGAM113 is therefore inhibition of 
Paternally Expressed 10 (PEG10, Accession NM.015068). 
Accordingly, utilities of VGAM113 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PEG10. Ring Finger Protein 13 (RNF13, 
Accession NM.007282) is another VGAM 113 host target 
gene. RNF13 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
RNF13, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RNF13 BINDING SITE, designated SEQ 
ID:1376, to the nucleotide sequence of VGAM113 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:448. 

[3221] Another function of VGAM113 is therefore inhibition of 
Ring Finger Protein 13 (RNF13, Accession NM_007282). 
Accordingly, utilities of VGAM113 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RNF13. LOC143692 (Accession 
XM.084601) is another VGAM 113 host target gene. 
LOC143692 BINDING SITE is HOST TARGET binding site 
found in the 5 N untranslated region of mRNA encoded by 
LOC143692, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC143692 BINDING SITE, desig- 
nated SEQ ID:3060, to the nucleotide sequence of 
VGAM 113 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:448. 

[3222] Another function of VGAM113 is therefore inhibition of 

LOC143692 (Accession XM_084601). Accordingly, utilities 



of VGAM113 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143692. LOC151201 (Accession XM_098021) is an- 
other VGAM113 host target gene. LOC151201 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC151201, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151201 BINDING SITE, designated SEQ ID:3342, to 
the nucleotide sequence of VGAM113 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:448. 
[3223] Another function of VGAM113 is therefore inhibition of 

LOC151201 (Accession XM_098021). Accordingly, utilities 
of VGAM113 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151201. LOC257431 (Accession XM.088764) is an- 
other VGAM113 host target gene. LOC257431 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257431, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC257431 BINDING SITE, designated SEQ ID:3231, to 
the nucleotide sequence of VGAM113 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:448. 

[3224] Another function of VGAM113 is therefore inhibition of 

LOC257431 (Accession XM_088764). Accordingly, utilities 
of VGAM113 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257431. LOC93259 (Accession XM.050105) is an- 
other VGAM113 host target gene. LOC93259 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC93259, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93259 BINDING SITE, designated SEQ ID:2927, to the 
nucleotide sequence of VGAM113 RNA, herein designated 
VGAM RNA, also designated SEQ ID:448. 

[3225] Another function of VGAM113 is therefore inhibition of 
LOC93259 (Accession XM_050105). Accordingly, utilities 
of VGAM113 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC93259. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 114 (VGAM114) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3226] VGAM114 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM114 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3 227 ] VGAM114 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 114 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3228] VGAM 114 gene encodes a VGAM 114 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM114 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM114 precursor RNA is designated SEQ 
ID: 100, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 100 is 
located at position 49722 relative to the genome of Vac- 



cinia Virus. 

[3229] VGAM114 precursor RNA folds onto itself, forming 

VGAM114 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3230] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM 114 folded precursor RNA into VGAM 114 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM 114 RNA is designated SEQ ID:449, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3231] VGAM 114 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM114 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 114 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[3232] VGAM 114 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 114 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM114 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 114 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM114 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3233] The complementary binding of VGAM114 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM114 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 114 host tar- 
get RNA into VGAM114 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 3234 ] It is appreciated that VGAM 114 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 114 host target genes. The mRNA of 
each one of this plurality of VGAM114 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 114 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 114 RNA causes in- 
hibition of translation of respective one or more VGAM 114 
host target proteins. 



[3235] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM114 gene, herein designated VGAM GENE, on one or 
more VGAM114 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[3236] it is yet further appreciated that a function of VGAM 114 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM114 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 114 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM114 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3237] Nucleotide sequences of the VCAM114 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 114 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM 114 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 114 are further 
described hereinbelow with reference to Table 1. 

[3238] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 114 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM114 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3239] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM114 gene, herein designated VGAM is 
inhibition of expression of VGAM114 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 114 correlate with, and may be deduced 



from, the identity of the target genes which VGAM114 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[3240] SAM Domain and HD Domain 1 (SAMHD1, Accession 
XM.028704) is a VGAM114 host target gene. SAMHD1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SAMHD1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of SAMHD1 BINDING SITE, designated SEQ 
ID:2594, to the nucleotide sequence of VGAM114 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:449. 

[3 241 ] A function of VGAM 114 is therefore inhibition of SAM Do- 
main and HD Domain 1 (SAMHD1, Accession XM_028704). 
Accordingly, utilities of VGAM114 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SAMHD1. LOC150864 (Accession 
XM.087026) is another VGAM 114 host target gene. 
LOC150864 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
LOC150864, corresponding to a HOST TARGET binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC150864 BINDING SITE, desig- 
nated SEQ ID:3 150, to the nucleotide sequence of 
VGAM114 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:449. 

[3242] Another function of VGAM 114 is therefore inhibition of 

LOC150864 (Accession XM_087026). Accordingly, utilities 
of VGAM114 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150864. LOC257358 (Accession XM.173138) is an- 
other VGAM 114 host target gene. LOC257358 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC257358, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257358 BINDING SITE, designated SEQ ID:3731, to 
the nucleotide sequence of VGAM114 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:449. 

[3243] Another function of VGAM114 is therefore inhibition of 

LOC257358 (Accession XM.173138). Accordingly, utilities 
of VGAM114 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC257358. LOC90288 (Accession XM.030669) is an- 
other VGAM114 host target gene. LOC90288 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC90288, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90288 BINDING SITE, designated SEQ ID:2621, to the 
nucleotide sequence of VGAM114 RNA, herein designated 
VGAM RNA, also designated SEQ ID:449. 

[3244] Another function of VGAM114 is therefore inhibition of 
LOC90288 (Accession XM_030669). Accordingly, utilities 
of VGAM114 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90288. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 115 (VGAM115) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3245] VGAM 115 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM115 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3246] VG AM 115 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 115 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3247] VGAM 115 gene encodes a VGAM 115 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM115 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM115 precursor RNA is designated SEQ 
ID: 101, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:101 is 
located at position 49784 relative to the genome of Vac- 
cinia Virus. 

[3248] VGAM 115 precursor RNA folds onto itself, forming 

VGAM 115 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[3249] An enzyme complex designated DICER COMPLEX, x dices x 
the VG AM 115 folded precursor RNA into VGAM115 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM 115 RNA is designated SEQ ID:450, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3250] VGAM 115 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 115 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 115 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 



[3251] VG AM 115 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM115 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM115 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 115 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM115 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3252] The complementary binding of VGAM115 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VG AM 115 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 115 host tar- 
get RNA into VGAM115 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3253] it is appreciated that VGAM 115 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM115 host target genes. The mRNA of 
each one of this plurality of VGAM115 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 115 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 115 RNA causes in- 
hibition of translation of respective one or more VGAM115 
host target proteins. 

t 3254 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 115 gene, herein designated VGAM GENE, on one or 
more VGAM115 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3255] it is yet further appreciated that a function of VCAM115 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM115 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM115 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM115 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3256] Nucleotide sequences of the VGAM115 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VG AM 115 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM115 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 115 are further 
described hereinbelow with reference to Table 1. 

[3257] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM115 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM115 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3258] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM115 gene, herein designated VGAM is 
inhibition of expression of VGAM115 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 115 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 115 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3259] Glutamate Decarboxylase 1 (brain, 67kDa) (GAD1, Acces- 
sion NM_000817) is a VGAM 115 host target gene. GAD1 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by GAD1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GAD1 BINDING SITE, designated SEQ ID:777, to the nu- 
cleotide sequence of VGAM115 RNA, herein designated 
VGAM RNA, also designated SEQ ID:450. 
[3260] a function of VGAM115 is therefore inhibition of Gluta- 
mate Decarboxylase 1 (brain, 67kDa) (GAD1, Accession 
NM_000817), a gene which catalyzes the conversion of 
glutamic acid to gamma-aminobutyric acid. Accordingly, 
utilities of VGAM115 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GAD1. The function of GAD1 has been established by 
previous studies. Using a genomic probe from a human 
fetal brain library, Sparkes et al. (1987) probed the DNA of 
a mouse/human somatic cell hybrid panel and assigned 
the GAD gene to human chromosome 2. Kelly et al. (1992) 
confirmed the assignment of GAD1 to chromosome 2, us- 
ing PCR to amplify specifically the human sequence in ro- 
dent/human somatic cell hybrid DNAs. They also reported 
the full nucleotide sequence of the cDNA and the deduced 
amino acid sequence. Bu et al. (1992) mapped the GAD1 



gene to 2q31 by in situ hybridization of fluorescently la- 
beled GAD probes to human chromosomes. They demon- 
strated that the GAD1 gene encodes a polypeptide of 
67,000 molecular weight, with 594 amino acid residues. 
The GAD2 gene (OMIM Ref. No. 138275), located on 
10pll.23, encodes a polypeptide of 65,000 molecular 
weight (GAD65), with 585 amino acid residues. Brilliant et 
al. (1990) showed by Southern analysis of mouse-hamster 
hybrid cells and by interspecific backcrosses and recom- 
binant inbred strains that the mouse equivalent (Gadl) is 
located on chromosome 2 and that an apparent pseudo- 
gene is located on mouse chromosome 10. The mouse 
Gadl locus is part of a conserved homology between 
mouse chromosome 2 and human 2q. By in situ hy- 
bridization, Edelhoff et al. (1993) also assigned GAD1 to 
human 2q31 and to mouse chromosome 2D in a known 
region of conservation between human and mouse. Ani- 
mal model experiments lend further support to the func- 
tion of GADl. The remaining exon-intron boundaries oc- 
cur at identical positions in the 2 cDNAs, suggesting that 
they derive from a common ancestral GAD gene. In addi- 
tion to its role as an inhibitory neurotransmitter, GABA is 
presumed to be involved in the development and plasticity 



of the nervous system. GABA is synthesized by glutamic 
acid decarboxylase, but the respective roles of its 2 iso- 
forms, GAD65 and GAD67, had not been determined. 
Asada et al. (1996, 1997) undertook the selective elimina- 
tion of each GAD isoform by gene targeting to clarify this 
issue. Asada et al. (1996) found that GAD65 -/- mice 
showed no change in brain GABA content or animal be- 
havior, except for a slight increase in susceptibility to 
seizures. Asada et al. (1997) produced GAD67 -/- mice. 
These mice were born at the expected frequency but died 
of severe cleft palate during the first morning after birth. 
GAD activities and GABA contents were reduced to 20 and 
7%, respectively, in the cerebral cortex of the newborn 
GAD67 -/- mice. Their brains, however, did not show any 
discernible defects. Previous pharmacologic and genetic 
investigations suggested the involvement of GABA in 
palate formation, but this was the first demonstration of a 
role for GAD67-derived GABA in the development of non- 
neural tissue. Independently, Condie et al. (1997) found 
defects in the formation of the palate in mice with a tar- 
geted mutation in the gene encoding GAD67. Previous 
observations had suggested a role of GABA in palate de- 
velopment. Analysis of mice with mutations in the beta-3 



gamma-GABA receptor (GABRB3; 137192) had demon- 
strated that these mutations are associated with cleft sec- 
ondary palate in mice. The phenotype in the GABRB3 mu- 
tants showed that this gene is somehow involved in palate 
development but did not demonstrate that GABA is the 
ligand involved in this particular function. The results of 
Condie et al. (1997), demonstrating a similar phenotype 
between the receptor and ligand mutations, demonstrated 
a role for GABA signaling in normal palate development. 

t 3261 ] It is appreciated that the abovementioned animal model 
for GAD1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3262] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3263] Asada, H.; Kawamura, Y.; Maruyama, K.; Kume, H.; Ding, 
R.-G.; Ji, F. Y.; Kanbara, N.; Kuzume, H.; Sanbo, M.; Yagi, 
T.; Obata, K. : Mice lacking the 65 kDa isoform of glutamic 
acid decarboxylase (GAD65) maintain normal levels of 
GAD67 and GABA in their brains but are susceptible to 
seizures. Biochem. Biophys. Res. Commun. 229: 891-895, 
1996. ; and 



[3264] Scriver, C. R.; Hutchison, J. H. : The vitamin B6 deficiency 
syndrome in human infancy: biochemical and clinical ob- 
servations. Pediatrics 31: 240-250, 1963. 

[3265] Further studies establishing the function and utilities of 

GAD1 are found in John Hopkins OMIM database record ID 
605363, and in sited publications numbered 2764-1540, 
2765-1542, 2766-1545, 309-31 and 1546 listed in the 
bibliography section hereinbelow, which are also hereby 
incorporated by reference. Kelch-like 2, Mayven 
(Drosophila) (KLHL2, Accession NM_007246) is another 
VG AM 115 host target gene. KLHL2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by KLHL2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of KLHL2 BINDING SITE, 
designated SEQ ID:1371, to the nucleotide sequence of 
VG AM 115 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:450. 

[3266] Another function of VGAM115 is therefore inhibition of 
Kelch-like 2, Mayven (Drosophila) (KLHL2, Accession 
NM_007246). Accordingly, utilities of VGAM 115 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with KLHL2. KIAA0276 
(Accession XM.048199) is another VG AM 115 host target 
gene. KIAA0276 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0276, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0276 BINDING SITE, designated 
SEQ ID:2904, to the nucleotide sequence of VGAM115 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:450. 

[3267] Another function of VGAM115 is therefore inhibition of 
KIAA0276 (Accession XM_048199). Accordingly, utilities 
of VGAM115 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0276. LOC130814 (Accession XM_059471) is another 
VGAM 115 host target gene. LOC130814 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC130814, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC130814 BINDING SITE, designated SEQ ID:3012, to the 



nucleotide sequence of VGAM115 RNA, herein designated 
VGAM RNA, also designated SEQ ID:450. 

[3268] Another function of VGAM115 is therefore inhibition of 

LOC130814 (Accession XM.059471). Accordingly, utilities 
of VGAM115 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130814. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 116 (VGAM116) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3269] VGAM 116 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 116 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3 27 0] VGAM 116 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 116 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3 271 ] VGAM 116 gene encodes a VGAM 116 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM116 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM116 precursor RNA is designated SEQ 
ID: 102, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:102 is 
located at position 48815 relative to the genome of Vac- 
cinia Virus. 

[3272] VGAM 116 precursor RNA folds onto itself, forming 

VGAM 116 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3273] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 116 folded precursor RNA into VGAM 116 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM116 RNA is designated SEQ ID:451, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3274] VGAM116 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 116 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 116 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 N UTR, PROTEIN 
CODING and 3^UTR respectively. 

[3275] VGAM 116 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 116 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM116 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM116 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 116 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[3276] jhe complementary binding of VGAM116 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 116 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 116 host tar- 
get RNA into VGAM116 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3277] it j S appreciated that VGAM 116 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM116 host target genes. The mRNA of 
each one of this plurality of VGAM116 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM116 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 116 RNA causes in- 
hibition of translation of respective one or more VGAM 116 
host target proteins. 
[3278] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 116 gene, herein designated VGAM GENE, on one or 
more VGAM116 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3279] it is yet further appreciated that a function of VGAM116 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM116 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM116 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM116 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3280] Nucleotide sequences of the VGAM116 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM 116 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM 116 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 116 are further 
described hereinbelow with reference to Table 1. 

[3281] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 116 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM116 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3282] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM116 gene, herein designated VGAM is 
inhibition of expression of VGAM116 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 116 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 116 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3283] Transforming Growth Factor, Beta Receptor II (70/80kDa) 
(TGFBR2, Accession NM_003242) is a VGAM 116 host tar- 
get gene. TGFBR2 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by TGFBR2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TGFBR2 BINDING SITE, designated SEQ 
ID:1002, to the nucleotide sequence of VGAM 116 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:451. 

[3284] a function of VGAM 116 is therefore inhibition of Trans- 



forming Growth Factor, Beta Receptor II (70/80kDa) 
(TGFBR2, Accession NM_003242). Accordingly, utilities of 
VGAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TGFBR2. 
KIAA1223 (Accession XM.048747) is another VGAM 116 
host target gene. KIAA1223 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1223, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1223 BINDING SITE, 
designated SEQ ID:2908, to the nucleotide sequence of 
VGAM 116 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:451. 
[3285] Another function of VGAM116 is therefore inhibition of 
KIAA1223 (Accession XM_048747). Accordingly, utilities 
of VGAM116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1223. PR02859 (Accession NM_018543) is another 
VGAM 116 host target gene. PR02859 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by PR02859, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PR02859 
BINDING SITE, designated SEQ ID: 1840, to the nucleotide 
sequence of VGAM116 RNA, herein designated VGAM 
RNA, also designated SEQ ID:451. 

[3286] Another function of VGAM 116 is therefore inhibition of 

PR02859 (Accession NM_018543). Accordingly, utilities of 
VGAM 116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR02859. 
PC4 and SFRS1 Interacting Protein 2 (PSIP2, Accession 
NM.033222) is another VGAM 116 host target gene. PSIP2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PSIP2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PSIP2 BINDING SITE, designated SEQ ID:2324, to the nu- 
cleotide sequence of VGAM116 RNA, herein designated 
VGAM RNA, also designated SEQ ID:451. 

[3287] Another function of VGAM116 is therefore inhibition of 
PC4 and SFRS1 Interacting Protein 2 (PSIP2, Accession 
NM_033222). Accordingly, utilities of VGAM 116 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with PSIP2. LOC152185 
(Accession NM.144718) is another VGAM116 host target 
gene. LOC152185 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC152185, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC152185 BINDING SITE, desig- 
nated SEQ ID:2497, to the nucleotide sequence of 
VGAM116 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:451. 
[3288] Another function of VGAM116 is therefore inhibition of 

LOC152185 (Accession NM.144718). Accordingly, utilities 
of VGAM116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152185. LOC89953 (Accession NM.138343) is an- 
other VGAM116 host target gene. LOC89953 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC89953, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC89953 BINDING SITE, designated SEQ ID:2437, to the 



nucleotide sequence of VGAM116 RNA, herein designated 
VGAM RNA, also designated SEQ ID:451. 

[3289] Another function of VGAM116 is therefore inhibition of 
LOC89953 (Accession NM.138343). Accordingly, utilities 
of VGAM116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC89953. LOC90509 (Accession XM.032209) is another 
VGAM 116 host target gene. LOC90509 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC90509, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90509 BINDING SITE, designated SEQ ID:2649, to the 
nucleotide sequence of VGAM116 RNA, herein designated 
VGAM RNA, also designated SEQ ID:451. 

[3290] Another function of VGAM116 is therefore inhibition of 
LOC90509 (Accession XM_032209). Accordingly, utilities 
of VGAM116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90509. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 



dress Messenger 117 (VGAM117) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3291] VGAM117 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM117 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3292] VGAM117 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 117 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3293] VGAM 117 gene encodes a VGAM 117 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM117 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM117 precursor RNA is designated SEQ 
ID: 103, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:103 is 
located at position 51120 relative to the genome of Vac- 
cinia Virus. 



[3294] VGAM117 precursor RNA folds onto itself, forming 

VGAM117 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure^, is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3295] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 117 folded precursor RNA into VGAM 117 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM 117 RNA is designated SEQ ID:452, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3296] VGAM 117 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 117 host target RNA, herein designated VGAM 



HOST TARGET RNA. VGAM117 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[3297] VGAM117 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 117 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM117 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 117 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 117 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 



sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3298] The complementary binding of VGAM117 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM117 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 117 host tar- 
get RNA into VGAM117 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3299] | t j S appreciated that VGAM 117 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 117 host target genes. The mRNA of 
each one of this plurality of VGAM117 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM117 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 117 RNA causes in- 
hibition of translation of respective one or more VGAM117 
host target proteins. 

[3300] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM117 gene, herein designated VGAM GENE, on one or 
more VGAM117 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world " , Science 
294,779 (2001)). 
[3301] it is yet further appreciated that a function of VGAM 117 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM117 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 117 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM117 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3302] Nucleotide sequences of the VCAM117 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 117 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM117 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 117 are further 
described hereinbelow with reference to Table 1. 

[3303] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 117 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM117 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3304] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM117 gene, herein designated VGAM is 
inhibition of expression of VGAM117 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 117 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 117 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3305] 3'(2'), 5-bisphosphate Nucleotidase 1 (BPNT1, Accession 
XM.035738) is a VGAM117 host target gene. BPNT1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by BPNT1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of BPNT1 BINDING SITE, designated SEQ ID:2702, to the 
nucleotide sequence of VGAM117 RNA, herein designated 
VGAM RNA, also designated SEQ ID:452. 

[3306] a function of VGAM 117 is therefore inhibition of 3'(2'), 
5-bisphosphate Nucleotidase 1 (BPNT1, Accession 
XM_035738). Accordingly, utilities of VGAM 117 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BPNT1. FLJ21709 
(Accession NM_032206) is another VGAM 117 host target 
gene. FLJ21709 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ21709, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of FLJ21709 BINDING SITE, designated 
SEQ ID:2235, to the nucleotide sequence of VGAM117 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:452. 

[3307] Another function of VGAM117 is therefore inhibition of 

FLJ21709 (Accession NM.032206). Accordingly, utilities of 
VGAM 117 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21709. 
MGC13007 (Accession NM_032320) is another VGAM 117 
host target gene. MGC13007 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by MGC13007, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MGC13007 BINDING 
SITE, designated SEQ ID:2246, to the nucleotide sequence 
of VGAM 117 RNA, herein designated VGAM RNA, also 
designated SEQ ID:452. 

[3308] Another function of VGAM117 is therefore inhibition of 
MGC13007 (Accession NM_032320). Accordingly, utilities 
of VGAM117 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC13007. MGC14407 (Accession NM_032908) is an- 



other VG AM 117 host target gene. MGC14407 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by MGC14407, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MGC14407 BINDING SITE, designated SEQ ID:2294, to the 
nucleotide sequence of VGAM117 RNA, herein designated 
VGAM RNA, also designated SEQ ID:452. 
[3309] Another function of VGAM117 is therefore inhibition of 
MGC14407 (Accession NM_032908). Accordingly, utilities 
of VGAM117 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC14407. LOC151201 (Accession XM.098021) is an- 
other VGAM 117 host target gene. LOC151201 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC151201, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151201 BINDING SITE, designated SEQ ID:3341, to 
the nucleotide sequence of VGAM117 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:452. 



°] Another function of VGAM117 is therefore inhibition of 
LOC151201 (Accession XM_098021). Accordingly, utilities 
of VGAM117 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151201. LOC197131 (Accession XM.113823) is an- 
other VGAM 117 host target gene. LOC197131 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC197131, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197131 BINDING SITE, designated SEQ ID:3419, to 
the nucleotide sequence of VGAM117 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:452. 

1 ] Another function of VGAM117 is therefore inhibition of 
LOC197131 (Accession XM_113823). Accordingly, utilities 
of VGAM117 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC197131. LOC2 19942 (Accession XM.167790) is an- 
other VGAM 117 host target gene. LOC219942 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 19942, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19942 BINDING SITE, designated SEQ ID:3598, to 
the nucleotide sequence of VGAM117 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:452. 

[3312] Another function of VGAM117 is therefore inhibition of 

LOC2 19942 (Accession XM.167790). Accordingly, utilities 
of VGAM117 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19942. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 118 (VGAM118) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3313] VGAM 118 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 118 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3314] VGAM 118 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 118 host target gene, herein designated VGAM 



HOST TARGET GENE, is a human gene contained in the 
human genome. 
[33 1 5] VGAM118 gene encodes a VGAM118 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM118 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM118 precursor RNA is designated SEQ 
ID: 104, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:104 is 
located at position 50980 relative to the genome of Vac- 
cinia Virus. 

[3316] VGAM 118 precursor RNA folds onto itself, forming 

VGAM 118 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3317] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 118 folded precursor RNA into VGAM 118 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM 118 RNA is designated SEQ ID:453, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3318] VGAM 118 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 118 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 118 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[33 1 9] VGAM 118 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 118 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM118 RNA is an accurate or a 



partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM118 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 118 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[3320] The complementary binding of VGAM118 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 118 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 118 host tar- 
get RNA into VGAM118 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

t 3321 ] It is appreciated that VGAM118 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 118 host target genes. The mRNA of 
each one of this plurality of VGAM118 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 118 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 118 RNA causes in- 
hibition of translation of respective one or more VGAM118 
host target proteins. 

[3322] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 118 gene, herein designated VGAM GENE, on one or 
more VGAM118 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 



pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3323] | t j S y et further appreciated that a function of VGAM118 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM118 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM118 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM118 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3324] Nucleotide sequences of the VGAM118 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 118 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM118 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 118 are further 
described hereinbelow with reference to Table 1. 

[3325] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM118 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM118 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3326] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM118 gene, herein designated VGAM is 
inhibition of expression of VGAM118 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 118 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 118 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3327] Beta-l,3-glucuronyltransferase 1 

(glucuronosyltransferase P) (B3GAT1, Accession 
NM_0 18644) is a VGAM 118 host target gene. B3GAT1 
BINDING SITE1 and B3GAT1 BINDING SITE2 are HOST TAR- 
GET binding sites found in untranslated regions of mRNA 
encoded by B3GAT1, corresponding to HOST TARGET 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of B3GAT1 BINDING SITE1 



and B3GAT1 BINDING SITE2, designated SEQ ID:1855 and 
SEQ ID:2362 respectively, to the nucleotide sequence of 
VGAM118 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:453. 
[3328] A function of VGAM 118 is therefore inhibition of Beta- 
1,3-glucuronyltransferase 1 (glucuronosyltransferase P) 
(B3GAT1, Accession NM.018644). Accordingly, utilities of 
VGAM 118 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with B3GAT1. 
Zinc Finger Protein 76 (expressed in testis) (ZNF76, Ac- 
cession NM_003427) is another VGAM 118 host target 
gene. ZNF76 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
ZNF76, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ZNF76 BINDING SITE, designated SEQ 
ID:1019, to the nucleotide sequence of VGAM 118 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:453. 

[3329] Another function of VGAM118 is therefore inhibition of 
Zinc Finger Protein 76 (expressed in testis) (ZNF76, Ac- 
cession NM_003427). Accordingly, utilities of VGAM 118 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ZNF76. DK- 
FZp434M0331 (Accession NM_017600) is another 
VGAM118 host target gene. DKFZp434M0331 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by DKFZp434M0331, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DKFZp434M0331 BINDING SITE, designated 
SEQ ID:1727, to the nucleotide sequence of VGAM118 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:453. 

[3330] Another function of VGAM 118 is therefore inhibition of 
DKFZp434M0331 (Accession NM_0 17600). Accordingly, 
utilities of VGAM118 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434M0331. FLJ20666 (Accession NM.017922) 
is another VGAM 118 host target gene. FLJ20666 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by FLJ20666, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ20666 BINDING SITE, designated SEQ ID:1763, to the 
nucleotide sequence of VGAM118 RNA, herein designated 
VGAM RNA, also designated SEQ ID:453. 
[3331] Another function of VGAM118 is therefore inhibition of 

FLJ20666 (Accession NM.017922). Accordingly, utilities of 
VGAM 118 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20666. 
FYVE and Coiled-coil Domain Containing 1 (FYCOl, Ac- 
cession NM.024513) is another VGAM 118 host target 
gene. FYCOl BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
FYCOl, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FYCOl BINDING SITE, designated SEQ 
ID:2064, to the nucleotide sequence of VGAM 118 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:453. 

[3332] Another function of VGAM118 is therefore inhibition of 
FYVE and Coiled-coil Domain Containing 1 (FYCOl, Ac- 
cession NM_024513). Accordingly, utilities of VGAM 118 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with FYCOl. Interleukin 
Enhancer Binding Factor 3, 90kDa (ILF3, Accession 
NM_004516) is another VGAM 118 host target gene. ILF3 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by ILF3, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ILF3 BINDING SITE, designated SEQ ID:1121, to the nu- 
cleotide sequence of VGAM118 RNA, herein designated 
VGAM RNA, also designated SEQ ID:453. 
[3333] Another function of VGAM 118 is therefore inhibition of 
Interleukin Enhancer Binding Factor 3, 90kDa (ILF3, Ac- 
cession NM_004516). Accordingly, utilities of VGAM 118 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ILF3. KIAA0193 
(Accession NM_014766) is another VGAM 118 host target 
gene. KIAA0193 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by KIAA0193, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0193 BINDING SITE, designated 



SEQ ID:1544, to the nucleotide sequence of VGAM118 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:453. 

[3334] Another function of VGAM118 is therefore inhibition of 
KIAA0193 (Accession NM.014766). Accordingly, utilities 
of VGAM118 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0193. KIAA1163 (Accession XM.086231) is another 
VGAM 118 host target gene. KIAA1163 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1163, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1163 BINDING SITE, designated SEQ ID:3121, to the 
nucleotide sequence of VGAM118 RNA, herein designated 
VGAM RNA, also designated SEQ ID:453. 

[3335] Another function of VGAM118 is therefore inhibition of 
KIAA1163 (Accession XM_086231). Accordingly, utilities 
of VGAM118 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1163. KIAA1247 (Accession XM.030036) is another 
VGAM 118 host target gene. KIAA1247 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1247, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1247 BINDING SITE, designated SEQ ID:2609, to the 
nucleotide sequence of VGAM118 RNA, herein designated 
VGAM RNA, also designated SEQ ID:453. 

[3336] Another function of VGAM118 is therefore inhibition of 
KIAA1247 (Accession XM.030036). Accordingly, utilities 
of VGAM118 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1247. KIAA1870 (Accession NM.032888) is another 
VGAM 118 host target gene. KIAA1870 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by KIAA1870, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1870 BINDING SITE, designated SEQ ID:2293, to the 
nucleotide sequence of VGAM118 RNA, herein designated 
VGAM RNA, also designated SEQ ID:453. 

[3337] Another function of VGAM 118 is therefore inhibition of 



KIAA1870 (Accession NM_032888). Accordingly, utilities 
of VGAM118 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1870. LOC146517 (Accession XM_085491) is another 
VGAM118 host target gene. LOC146517 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by LOC146517, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC146517 BINDING SITE, designated SEQ ID:3095, to the 
nucleotide sequence of VGAM118 RNA, herein designated 
VGAM RNA, also designated SEQ ID:453. 
[3338] Another function of VGAM118 is therefore inhibition of 

LOC146517 (Accession XM.085491). Accordingly, utilities 
of VGAM118 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146517. LOC162083 (Accession XM.091339) is an- 
other VGAM118 host target gene. LOC162083 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC162083, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC162083 BINDING SITE, designated SEQ ID:3242, to 
the nucleotide sequence of VGAM118 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:453. 

[3339] Another function of VGAM118 is therefore inhibition of 

LOC162083 (Accession XM_091339). Accordingly, utilities 
of VGAM118 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC162083. LOC220477 (Accession XM.071675) is an- 
other VGAM 118 host target gene. LOC220477 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC220477, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220477 BINDING SITE, designated SEQ ID:3041, to 
the nucleotide sequence of VGAM118 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:453. 

[3340] Another function of VGAM118 is therefore inhibition of 

LOC220477 (Accession XM_071675). Accordingly, utilities 
of VGAM118 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220477. LOC222237 (Accession XM.168592) is an- 



other VGAM118 host target gene. LOC222237 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222237, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222237 BINDING SITE, designated SEQ ID:3650, to 
the nucleotide sequence of VGAM118 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:453. 
[3341] Another function of VGAM118 is therefore inhibition of 

LOC222237 (Accession XM.168592). Accordingly, utilities 
of VGAM118 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222237. LOC255096 (Accession XM.174913) is an- 
other VGAM 118 host target gene. LOC255096 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC255096, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255096 BINDING SITE, designated SEQ ID:3745, to 
the nucleotide sequence of VGAM118 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:453. 



[3342] Another function of VGAM118 is therefore inhibition of 

LOC255096 (Accession XM.174913). Accordingly, utilities 
of VGAM118 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255096. LOC92340 (Accession XM.044426) is an- 
other VGAM118 host target gene. LOC92340 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC92340, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92340 BINDING SITE, designated SEQ ID:2837, to the 
nucleotide sequence of VGAM118 RNA, herein designated 
VGAM RNA, also designated SEQ ID:453. 

[3343] Another function of VGAM118 is therefore inhibition of 
LOC92340 (Accession XM_044426). Accordingly, utilities 
of VGAM118 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92340. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 119 (VGAM119) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[3344] VGAM119 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM119 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3345] VGAM119 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 119 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3346] VGAM 119 gene encodes a VGAM 119 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM119 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM119 precursor RNA is designated SEQ 
ID: 105, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:105 is 
located at position 52159 relative to the genome of Vac- 
cinia Virus. 

[3347] VGAM 119 precursor RNA folds onto itself, forming 

VGAM 119 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[3348] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM119 folded precursor RNA into VGAM119 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 81%) nucleotide se- 
quence of VGAM 119 RNA is designated SEQ ID:454, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3349] VGAM 119 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 119 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 119 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 



gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[3350] VGAM119 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 119 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM119 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 119 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 119 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3351] The complementary binding of VGAM119 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM119 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 119 host tar- 
get RNA into VGAM119 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3352] | t j S appreciated that VGAM 119 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 119 host target genes. The mRNA of 
each one of this plurality of VGAM119 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 119 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 119 RNA causes in- 
hibition of translation of respective one or more VGAM119 
host target proteins. 

[3353] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 



VGAM119 gene, herein designated VGAM GENE, on one or 
more VGAM119 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3354] | t j S yet further appreciated that a function of VGAM 119 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM119 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM119 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM119 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[3355] Nucleotide sequences of the VCAM119 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 119 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM119 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 119 are further 
described hereinbelow with reference to Table 1. 

[3356] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM119 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 119 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3357] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM119 gene, herein designated VGAM is 
inhibition of expression of VGAM119 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 119 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 119 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 



[3358] Arginase, Liver (ARG1, Accession NM_000045) is a 

VGAM119 host target gene. ARG1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ARG1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ARG1 BINDING SITE, 
designated SEQ ID:700, to the nucleotide sequence of 
VGAM119 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:454. 

[3359] A function of VGAM119 is therefore inhibition of Arginase, 
Liver (ARG1, Accession NM_000045). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with ARG1. 
BTB and CNC Homology 1, Basic Leucine Zipper Transcrip- 
tion Factor 2 (BACH 2, Accession NM.021813) is another 
VGAM 119 host target gene. BACH 2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by BACH2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BACH 2 BINDING SITE, 
designated SEQ ID: 1964, to the nucleotide sequence of 



VGAM119 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:454. 
[3360] Another function of VGAM119 is therefore inhibition of 

BTB and CNC Homology 1, Basic Leucine Zipper Transcrip- 
tion Factor 2 (BACH 2, Accession NM_021813), a gene 
which acts as repressor or activator, binds to maf recogni- 
tion elements. Accordingly, utilities of VGAM119 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BACH2. The function of 
BACH2 has been established by previous studies. By 
screening a K562 erythroleukemia cell line with mouse 
Bach2 cDNA as the probe, Sasaki et al. (2000) isolated a 
cDNA encoding BACH 2. The deduced 841-amino acid 
protein is 89.5% identical to mouse Bach2, with 97% iden- 
tity shared in the BTB and bZip functional domains and 
94% identity shared in the serine-rich region. Northern 
blot analysis revealed expression of an approximately 
11.0-kb BACH2 transcript restricted to thymus, spleen, 
and leukocytes; low levels were also detected in small in- 
testine and brain. Sasaki et al. (2000) found mRNA and 
protein expression primarily in B-lymphoid rather than 
other hematopoietic cell lines. RT-PCR analysis showed 
that BACH2, like mouse Bach2, is expressed in primary B 



cells at the progenitor, precursor, immature, and mature 
B-cell stages. Mouse Bach2 is not expressed in plasma 
cells (Muto et al., 1998). Gel shift analysis showed that 
when overexpressed, BACH2 binds to MAF recognition el- 
ements (MARE). Overexpression also resulted in a loss of 
clonogenic activity. Southern blot analysis determined that 
BACH 2 is a single-copy gene. BACH2/CA-1 microsatellite 
analysis indicated that loss of heterozygosity occurred in 
5 of 25 non-Hodgkin lymphoma (OMIM Ref. No. 605027) 
patients. 

[3361] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3362] Sasaki, S.; Ito, E.; Toki, T.; Maekawa, T.; Kanezaki, R.; 

Umenai, T.; Muto, A.; Nagai, H.; Kinoshita, T.; Yamamoto, 
M.; Inazawa, J.; Taketo, M. M.; Nakahata, T.; Igarashi, K.; 
Yokoyama, M. : Cloning and expression of human B cell- 
specific transcription factor BACH2 mapped to chromo- 
some 6ql5. Oncogene 19: 3739-3749, 2000. ; and 

[3363] Muto, A.; Hoshino, H.; Madisen, L; Yanai, N.; Obinata, M.; 
Karasuyama, H.; Hayashi, N.; Nakauchi, H.; Yamamoto, M.; 
Groudine, M.; Igarashi, K. : Identification of Bach2 as a B- 
cell-spe. 



[3364] Further studies establishing the function and utilities of 
BACH2 are found in John Hopkins OMIM database record 
ID 605394, and in sited publications numbered 165 and 
1658 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Cerebellar De- 
generation-related Protein 1, 34kDa (CDR1, Accession 
NM_004065) is another VCAM119 host target gene. CDR1 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by CDR1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CDR1 BINDING SITE, designated SEQ ID:1083, to the nu- 
cleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 

[3365] Another function of VGAM119 is therefore inhibition of 
Cerebellar Degeneration-related Protein 1, 34kDa (CDR1, 
Accession NM_004065). Accordingly, utilities of VGAM 119 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CDR1. Contactin 3 
(plasmacytoma associated) (CNTN3, Accession 
XM_039627) is another VGAM 119 host target gene. 
CNTN3 BINDING SITE is HOST TARGET binding site found 



in the 3 X untranslated region of mRNA encoded by 
CNTN3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CNTN3 BINDING SITE, designated SEQ 
ID:2758, to the nucleotide sequence of VGAM119 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:454. 

[3366] Another function of VGAM119 is therefore inhibition of 

Contactin 3 (plasmacytoma associated) (CNTN3, Accession 
XM_039627), a gene which may play a role in the initial 
growth and guidance of axons. Accordingly, utilities of 
VGAM 119 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CNTN3. 
The function of CNTN3 has been established by previous 
studies. Pang, a mouse gene encoding a neuronal adhe- 
sion molecule, was isolated as a plasmacytoma-specific 
transcript using an RT-PCR-based strategy in an attempt 
to isolate Myc-like genes in murine plasmacytomas 
(Connelly et al., 1994). Pang is a member of the im- 
munoglobulin/fibronectin superfamily of adhesion 
molecules; its closest relatives, TAG1 (OMIM Ref. No. 
190197) and contactin 1 (OMIM Ref. No. 600016), pro- 



mote axon growth and migration. The normal site of Pang 
expression is the brain, where it is detected as 4.0- and 
6.1-kb RNAs on Northern blots; Pang is not detected in 
other normal tissues. Abnormally sized Pang transcripts 
were uniquely found in murine plasmacytomas, where it is 
ectopically activated by intracisternal A-type particle long 
terminal repeats. Mock et al. (1996) mapped the Pang 
gene to mouse chromosome 6 by somatic cell hybrid 
analysis and further positioned it on the chromosome be- 
tween Wnt7a and Pcpl. Southern blot analysis of human- 
rodent somatic cell hybrids together with predictions from 
the mouse map location indicated that human PANG is lo- 
cated at 3p26 

[3367] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3368] Connelly, M. A.; Grady, R. C.; Mushinski, J. F.; Marcu, K. B. 
: PANG, a gene encoding a neuronal glycoprotein, is ec- 
topically activated by intracisternal A-type particle long 
terminal repeats in murine plasmacytomas. Proc. Nat. 
Acad. Sci. 91: 1337-1341, 1994. ; and 

[3369] M ock, B. A.; Connelly, M. A.; McBride, O. W.; Kozak, C. A.; 
Marcu, K. B. : Plasmacytoma-associated neuronal glyco- 



protein, Pang, maps to mouse chromosome 6 and human 
chromosome 3. Genomic. 

[3370] Further studies establishing the function and utilities of 
CNTN3 are found in John Hopkins OMIM database record 
ID 601325, and in sited publications numbered 
2122-2123 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Estrogen-related Receptor Gamma (ESRRG, Accession 
XM.039053) is another VGAM119 host target gene. ESRRG 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by ESRRG, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of ESRRG BINDING SITE, designated SEQ ID:2748, to the 
nucleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 

[3371] Another function of VGAM119 is therefore inhibition of 
Estrogen-related Receptor Gamma (ESRRG, Accession 
XM_039053), a gene which Estrogen-related receptor 
gamma. Accordingly, utilities of VGAM119 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with ESRRG. The function of ESRRG 



has been established by previous studies. Members of the 
nuclear receptor superfamily are important regulators of 
development, cell proliferation, and physiology. During an 
analysis of the critical region of type Ma Usher syndrome 
(USH2A; 276901) at lq41, Eudy et al. (1998) constructed a 
cDNA contig of ESRRG. Northern blot analysis detected a 
5.5-kb ESRRG transcript in a variety of human adult and 
fetal tissues, with the highest level in fetal brain. The pre- 
dicted 436-amino acid ESRRG protein, which is a member 
of the steroid/thyroid/retinoid receptor superfamily, is 
76% identical to the orphan receptor ESRRB (OMIM Ref. No. 
602167) and 63% identical to ESRRA (OMIM Ref. No. 
601998). Heard et al. (2000) reported that the ESRRG 
mRNA is highly alternatively spliced at the 5-prime end, 
giving rise to a number of tissue-specific RNA species, 
some of which encode protein isoforms differing in the N- 
terminal region. Like ESRRA and ESRRB, ESRRG binds as a 
monomer to an ERR-alpha response element (ERRE). Hong 
et al. (1999) identified mouse Esrrg, which they called 
Err3, by yeast 2-hybrid screening using the transcriptional 
coactivator GRIP1 (OMIM Ref. No. 604597) as bait. The 
putative full-length mouse Err3 contains 458 amino acids 
and is closely related to Errl and Err2. All ERR family 



members share an almost identical DNA-binding domain, 
which shares 68% amino acid identity with that of estro- 
gen receptor. Expression of Err3 in adult mouse was re- 
stricted; highest expression was observed in heart, kid- 
ney, and brain. In mouse embryo, no expression was ob- 
served at day 7, and highest expression occurred around 
days 11 to 15. Although Err3 is more closely related to 
Err2 than to Errl, the expression pattern for Err3 was sim- 
ilar to that of Errl and distinct from that for Err2, sug- 
gesting a unique role for Err3 in development. Eudy et al. 
(1998) mapped the ESRRG gene to the USH2A critical re- 
gion on chromosome lq41. 

[3372] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3373] Heard, D. J.; Norby, P. L; Holloway, J.; Vissing, H. : Human 
ERR-gamma, a third member of the estrogen receptor-re- 
lated receptor (ERR) subfamily of orphan nuclear recep- 
tors: tissue-specific isoforms are expressed during devel- 
opment in the adult. Molec. Endocr. 14: 382-392, 2000. ; 
and 

[3374] Eudy, j. D.; Yao, S.; Weston, M. D.; Ma-Edmonds, M.; Tal- 
madge, C. B.; Cheng, J. J.; Kimberling, W. J.; Sumegi, J. : 



Isolation of a gene encoding a novel member of the nu- 
clear receptor s. 

[3375] Further studies establishing the function and utilities of 
ESRRG are found in John Hopkins OMIM database record 
ID 602969, and in sited publications numbered 1916-191 
and 1925-1926 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. Follistatin-like 1 (FSTL1, Accession NM_007085) is 
another VGAM119 host target gene. FSTL1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FSTL1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FSTL1 BIND- 
ING SITE, designated SEQ ID:1357, to the nucleotide se- 
quence of VGAM119 RNA, herein designated VGAM RNA, 
also designated SEQ ID:454. 

[3376] Another function of VGAM119 is therefore inhibition of 
Follistatin-like 1 (FSTL1, Accession NM_007085), a gene 
which may modulate the action of some growth factors on 
cell proliferation and differentiation. Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with FSTL1. 



The function of FSTL1 has been established by previous 
studies. Using degenerate primers designed against a 
peptide purified from a rat glioma cell line, Zwijsen et al. 
(1994) isolated a full-length follistatin-like cDNA (FSTL1), 
which they called FRP, from a human glioma cDNA library. 
FSTL1 encodes a deduced 308-amino acid protein with an 
N-terminal signal peptide of 20 amino acids. FSTL1 con- 
tains an FS module, a follistatin-like sequence containing 
10 conserved cysteine residues. The number and distribu- 
tion of the cysteine residues supports the existence of 
several intramolecular disulfide bridges. Zwijsen et al. 
(1994) did not detect any membrane-spanning or mem- 
brane-associated sequences in the FSTL1 sequence, but 
they predicted 3 putative N-glycosylation sites and several 
phosphorylation sites. Under denaturing conditions, Zwi- 
jsen et al. (1994) detected several isoforms of FSTL1 with 
molecular masses of 40 to 48 kD which differs from the 
50- to 55-kD products detected by Tanaka et al. (1998). 
Tanaka et al. (1998) hypothesized that the difference re- 
sults from the molecular conditions affected by posttrans- 
lational modification. FSTL1 shares greater than 92% 
amino acid identity with the mouse homolog, known as 
Fstl or TSC-36, identified as a transforming growth fac- 



tor-beta-inducible protein by Shibanuma et al. (1993). 
Zwijsen et al. (1994) also noted sequence similarity to fol- 
listatin (OMIM Ref. No. 136470) and agrin (OMIM Ref. No. 
103320), and could not detect any effect of FSTL1 on the 
cell growth inhibition of TGF-beta (OMIM Ref. No. 
190180). Using Northern blot analysis, Tanaka et al. 
(1998) detected a broadly expressed 4.4-kb FSTL1 tran- 
script most strongly in the heart, placenta, prostate, 
ovary, and small intestine. Expression was not detected in 
peripheral blood leukocytes. Tanaka et al. (1998) con- 
structed synovium expression cDNA libraries made from 
rheumatoid arthritis (RA; 180300) patient-derived syn- 
ovial cell mRNA. By screening the libraries by IgG purified 
from synovial fluids from RA patients, they identified 
FSTL1. Using immunoblotting analysis, they detected anti- 
FSTL1 antibodies as more frequent in the synovial fluids 
and serum of RA patients than in patients with other sys- 
temic rheumatic diseases or in healthy individuals, pa- 
tients. Immunoprecipitation analysis showed no difference 
between these groups in the amount of synovial FSTL1 
protein, suggesting an elevated turnover in RA. 
[3377] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
t 3378 ] Tanaka, M.; Ozaki, S.; Osakada, F.; Mori, K.; Okubo, M.; 

Nakao, K. : Cloning of foil i statin- related protein as a novel 

autoantigen in systemic rheumatic diseases. Int. Immun. 

10: 1305-1314, 1998. ; and 
[3379] Zwijsen, A.; Blockx, H.; van Arnhem, W.; Willems, J.; 

Fransen, L; Devos, K.; Raymackers, J.; van de Voorde, A.; 

Siegers, H. : Characterization of a rat C6 glioma-secreted 

follistatin-r. 

[3380] Further studies establishing the function and utilities of 

FSTL1 are found in John Hopkins OMIM database record ID 
605547, and in sited publications numbered 1489-1491 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by refer- 
ence. Gamma-aminobutyric Acid (CABA) A Receptor, Beta 2 
(GABRB2, Accession NM.021911) is another VGAM119 
host target gene. GABRB2 BINDING SITE1 and GABRB2 
BINDING SITE2 are HOST TARGET binding sites found in 
untranslated regions of mRNA encoded by GABRB2, corre- 
sponding to HOST TARGET binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GABRB2 BINDING SITE1 and GABRB2 BINDING SITE2, des- 



ignated SEQ ID: 1967 and SEQ ID:776 respectively, to the 
nucleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 

[3381] Another function of VGAM119 is therefore inhibition of 
Gamma-aminobutyric Acid (GABA) A Receptor, Beta 2 
(GABRB2, Accession NM_021911). Accordingly, utilities of 
VGAM 119 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GABRB2. 
Nuclear Receptor Interacting Protein 1 (NRIP1, Accession 
XM_009699) is another VGAM 119 host target gene. NRIP1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by NRIP1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
NRIP1 BINDING SITE, designated SEQ ID:2548, to the nu- 
cleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 

[3382] Another function of VGAM119 is therefore inhibition of 
Nuclear Receptor Interacting Protein 1 (NRIP1, Accession 
XM_009699), a gene which modulates transcriptional acti- 
vation by the estrogen receptor. Accordingly, utilities of 
VGAM 119 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with NRIP1. 
The function of NRIP1 has been established by previous 
studies. Cavailles et al. (1995) identified the receptor- 
interacting protein 140 (OMIM Ref. No. RIP140) by virtue 
of its direct association with a transcriptional activation 
domain of the estrogen receptor (ESR; 133430) in the 
presence of estrogen; by fluorescence in situ hybridization 
with a cDNA clone, they mapped the gene to 21qll. Kat- 
sanis et al. (1998) used hybrids, YACs, and PACs to place 
the RIP140 gene on the physical map of chromosome 21; 
21qll is a gene-poor region. 

[3383] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3384] Cavailles, V.; Dauvois, S.; Horset, L. F.; Lopez, C; Hoare, 
S.; Kushner, P. J.; Parker, M. G. : Nuclear factor RIP140 
modulates transcriptional activation by the estrogen re- 
ceptor. EMBOJ. 14: 3741-3751, 1995. ; and 

[3385] Katsanis, N.; Ives, J. H.; GroetJ.; Nizetic, D.; Fisher, E. M. 
C. : Localisation of receptor interacting protein 140 
(RIP140) within 100 kb of D21S13 on 21qll, a gene-poor 
region of t. 

[3386] Further studies establishing the function and utilities of 



NRIP1 are found in John Hopkins OMIM database record ID 
602490, and in sited publications numbered 233-234 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Oligophrenin 1 
(OPHN1, Accession NM.002547) is another VGAM 119 host 
target gene. OPHN1 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by OPHN1, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of OPHN1 BINDING SITE, designated 
SEQ ID:936, to the nucleotide sequence of VGAM 119 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:454. 

[3387] Another function of VGAM119 is therefore inhibition of 
Oligophrenin 1 (OPHN1, Accession NM_002547). Accord- 
ingly, utilities of VGAM119 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with OPHN1. Protein Tyrosine Phosphatase, Receptor 
Type, O (PTPRO, Accession NM_002848) is another 
VGAM 119 host target gene. PTPRO BINDING SITE1 through 
PTPRO BINDING SITE5 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by PT- 



PRO, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of PTPRO BINDING SITE1 through PTPRO BINDING 
SITE5, designated SEQ ID:964, SEQ ID:2155, SEQ ID:2156, 
SEQ ID:2157 and SEQ ID:2158 respectively, to the nu- 
cleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 
[3388] Another function of VGAM119 is therefore inhibition of 
Protein Tyrosine Phosphatase, Receptor Type, O (PTPRO, 
Accession NM_002848), a gene which may function as a 
cell contact receptor that mediates and controls cell-cell 
signals. Accordingly, utilities of VGAM119 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PTPRO. The function of PTPRO has 
been established by previous studies. To identify protein- 
tyrosine phosphatases (PTPases) involved in the oncogenic 
process leading to the development of pancreatic carci- 
noma, Wang et al. (1996) performed PCR on pooled 
poly(A)+ RNA from 9 human pancreatic carcinoma cell 
lines using PTPase consensus oligonucleotide primers. 
One of the novel PCR products recovered was termed 
PCP2 (pancreatic carcinoma phosphatase-2) and was used 



to screen a human pancreatic adenocarcinoma cDNA li- 
brary. The full sequence of PCP2 predicts a 1,430 amino 
acid protein consisting of a putative extracellular domain 
of 740 amino acids, a single transmembrane domain, and 
an intracellular domain of 666 amino acids. The intracel- 
lular region contains 2 tandemly repeated PTP catalytic 
domains with a high degree of identity to the catalytic do- 
mains of mouse PTP-kappa and PTP-mu. In addition to a 
signal peptide and 13 potential N-linked glycosylation 
sites, the extracellular domain contains a MAM 
(meprin/A5/PTP-mu) domain followed by 1 Ig— like repeat 
and 4 putative fibronectin type III repeats. The MAM do- 
main, found in Xenopus A5 glycoprotein, meprin A, and 
meprin B, as well as in PTP-kappa and PTP-mu, may be 
involved in attachment to the cytoskeleton. PCP2, PTP- 
kappa, and PTP-mu appear to form a subfamily of MAM- 
containing receptor-like PTPs (RPTPs). PCP2 also contains 
the tripeptide HAV, implicated in cell-cell contact in the 
cadherins. By Northern blot analysis, Wang et al. (1996) 
demonstrated that the 5.5-kb PCP2 transcript is widely 
distributed at varying levels, with very high expression in 
brain, skeletal muscle, and pancreas, but no expression in 
placenta or spleen. Wang et al. (1996) demonstrated tyro- 



sine phosphatase activity using an in vitro pNPP assay. 
Subcellular localization using laser scanning immunofluo- 
rescence microscopy showed localization of PCP2 at inter- 
cellular adhesions and colocalization with beta-catenin 
and E-cadherin. Wang et al. (1996) hypothesized that 
PCP2 and other members of this subfamily of RPTPases 
may function as cell contact receptors that mediate and 
control cell-cell signals. Wang et al. (1997) used degener- 
ate PCR to clone PTP-J, a member of the type II receptor 
PTPase family. The PTP-J cDNA encodes a 1,436-amino 
acid polypeptide that includes a single transmembrane 
domain and a cytoplasmic domain containing 2 tandemly 
repeated PTP catalytic domains. The presence of 2 PTP 
domains indicates that this gene is a member of the type 
II receptor PTPases. Northern blot analysis detected ex- 
pression in skeletal muscle, heart, prostate, pancreas, and 
placenta. Wang et al. (1997) found that in lymphocytes or 
lymphoma cells, expression of PTP-J is downregulated 
following stimulation by either phorbol myristate acetate 
(PMA) or calcium ionophore, suggesting that PMA or cal- 
cium signaling pathways may be involved in regulating the 
expression of PTP-J. 
[3389] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3390] wang, B.; Kishihara, K.; Zhang, D.; Hara, H.; Nomoto, K. : 
Molecular cloning and characterization of a novel human 
receptor protein tyrosine phosphatase gene, hPTP-J: 
down-regulation of gene expression by PMA and calcium 
ionophore in Jurkat T lymphoma cells. Biochem. Biophys. 
Res. Commun. 231: 77-81, 1997. ; and 

[3391] wang, H; Lian, Z; Lerch, M. M.; Chen, Z; Xie, W; Ullrich, A. : 
Characterization of PCP-2, a novel receptor protein tyro- 
sine phosphatase of the MAM domain family. Oncogene 
12: 2555-2562. 

[3392] Further studies establishing the function and utilities of 
PTPRO are found in John Hopkins OMIM database record 
ID 602454, and in sited publications numbered 
1473-1474 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. RAR-related Orphan Receptor B (RORB, Accession 
NM_006914) is another VGAM 119 host target gene. RORB 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by RORB, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
RORB BINDING SITE, designated SEQ ID: 1338, to the nu- 
cleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 
[3393] Another function of VGAM119 is therefore inhibition of 
RAR-related Orphan Receptor B (RORB, Accession 
NM.006914), a gene which is an orphan nuclear receptor. 
Accordingly, utilities of VGAM119 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RORB. The function of RORB has been es- 
tablished by previous studies. ROR-beta is a transcription 
factor and belongs to the nuclear receptor family 
(Carlberg et al., 1994). Members of this superfamily share 
a common modular structure composed of a transactiva- 
tion domain, a DNA-binding domain, and a ligand-bind- 
ing domain (Evans, 1988). Typically, their transcriptional 
transactivation function is regulated by small lipophilic 
molecules, such as steroid hormones, vitamin D, retinoic 
acids, and thyroid hormone. These molecules are synthe- 
sized in the organism and pass readily through the 
plasma membrane to reach the corresponding receptors 
inside the cell. In addition to the classic hormone recep- 
tors, a growing number of nuclear receptors for which no 



ligands are known have been identified by homology 
cloning. These nuclear receptors are referred to as 'or- 
phan' nuclear receptors. ROR-beta is such an orphan nu- 
clear receptor, forming a subfamily with the closely re- 
lated nuclear receptors ROR-alpha (RORA; 600825) and 
ROR-gamma (RORC; 602943 Animal model experiments 
lend further support to the function of RORB. ROR-beta is 
expressed in areas of the central nervous system that are 
involved in the processing of sensory information, includ- 
ing spinal cord, thalamus, and sensory cerebellar cortices. 
Additionally, ROR-beta localizes to the 3 principal 
anatomic components of the mammalian timing system: 
the suprachiasmatic nuclei, the retina, and the pineal 
gland. Andre et al. (1998) showed that RORB mRNA levels 
oscillate in retina and pineal gland with a circadian rhythm 
that persists in constant darkness. They generated RORB- 
deficient mice by gene targeting in embryonic stem cells 
and analyzed their phenotypic behavior. Rorb -/- mice 
display a duck-like gait, transient male incapability to re- 
produce sexually, and a severely disorganized retina that 
suffers from postnatal degeneration. Consequently, adult 
Rorb -/- mice are blind, yet their circadian activity rhythm 
is still entrained by light-dark cycles. Under conditions of 



constant darkness, Rorb -/- mice display an extended 
period of free-running rhythm icity. The overall behavioral 
phenotype of Rorb -/- mice, together with the chromoso- 
mal localization of the gene on mouse chromosome 4, 
suggested a close relationship to the spontaneous mouse 
mutation Vacillans' described by Sirlin (1956) and now 
thought to be extinct 

[3394] | t j S appreciated that the abovementioned animal model 
for RORB is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3395] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3396] Evans, R. M. : The steroid and thyroid hormone receptor 
superfamily. Science 240: 889-895, 1988. ; and 

[3397] Andre, E.; Conquet, F.; Steinmayr, M.; Stratton, S. C; Por- 
ciatti, V.; Becker-Andre, M. : Disruption of retinoid-related 
orphan receptor beta changes circadian behavior, causes 
retinal deg. 

[3398] Further studies establishing the function and utilities of 
RORB are found in John Hopkins OMIM database record ID 
601972, and in sited publications numbered 1921, 



1922-192 and 1778 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Sorbitol Dehydrogenase (SORD, Accession 
NM_003104) is another VGAM119 host target gene. SORD 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SORD, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SORD BINDING SITE, designated SEQ ID:990, to the nu- 
cleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 
[3399] Another function of VGAM 119 is therefore inhibition of 
Sorbitol Dehydrogenase (SORD, Accession NM_003104). 
Accordingly, utilities of VGAM119 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SORD. Sulfotransferase Family, Cytosolic, 
1C, Member 1 (SULT1C1, Accession NM.001056) is an- 
other VGAM 119 host target gene. SULT1C1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SULT1C1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of SULT1C1 
BINDING SITE, designated SEQ ID:797, to the nucleotide 
sequence of VGAM119 RNA, herein designated VGAM 
RNA, also designated SEQ ID:454. 

[3400] Another function of VGAM 119 is therefore inhibition of 
Sulfotransferase Family, Cytosolic, 1C, Member 1 
(SULT1C1, Accession NM_001056). Accordingly, utilities of 
VGAM 119 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SULT1C1. 
Tryptophan Rich Basic Protein (WRB, Accession 
NM.004627) is another VGAM 119 host target gene. WRB 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by WRB, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
WRB BINDING SITE, designated SEQ ID: 1137, to the nu- 
cleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 

[3401] Another function of VGAM119 is therefore inhibition of 
Tryptophan Rich Basic Protein (WRB, Accession 
NM_004627). Accordingly, utilities of VGAM 119 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with WRB. Ankyrin Repeat Do- 
main 5 (ANKRD5, Accession NM.022096) is another 
VGAM119 host target gene. ANKRD5 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by ANKRD5, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ANKRD5 
BINDING SITE, designated SEQ ID: 1978, to the nucleotide 
sequence of VGAM119 RNA, herein designated VGAM 
RNA, also designated SEQ ID:454. 
[3402] Another function of VGAM 119 is therefore inhibition of 
Ankyrin Repeat Domain 5 (ANKRD5, Accession 
NM.022096). Accordingly, utilities of VGAM 119 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ANKRD5. Chromosome 7 
Open Reading Frame 10 (C7orfl0, Accession NM_024728) 
is another VGAM 119 host target gene. C7orfl0 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by C7orfl0, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



C7orfl0 BINDING SITE, designated SEQ ID:2084, to the 
nucleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 

[3403] Another function of VGAM119 is therefore inhibition of 

Chromosome 7 Open Reading Frame 10 (C7orfl0, Acces- 
sion NM.024728). Accordingly, utilities of VGAM 119 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C7orfl0. DK- 
FZP727M111 (Accession NM.015540) is another 
VGAM 119 host target gene. DKFZP727M111 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by DKFZP727M111, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP727M111 BINDING SITE, designated SEQ ID:1633, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3404] Another function of VGAM119 is therefore inhibition of 
DKFZP727M111 (Accession NM_015540). Accordingly, 
utilities of VGAM119 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP727M111. FLJ13262 (Accession NM.024914) is 



another VGAM119 host target gene. FLJ13262 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13262, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13262 BINDING SITE, designated SEQ ID:2113, to the 
nucleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 
[3405] Another function of VGAM119 is therefore inhibition of 

FLJ13262 (Accession NM.024914). Accordingly, utilities of 
VGAM 119 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13262. 
FLJ20425 (Accession NM.017816) is another VGAM 119 
host target gene. FLJ20425 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ20425, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20425 BINDING SITE, 
designated SEQ ID: 1755, to the nucleotide sequence of 
VGAM 119 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:454. 



[3406] Another function of VGAM119 is therefore inhibition of 

FLJ20425 (Accession NM.017816). Accordingly, utilities of 
VGAM119 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20425. 
KIAA0953 (Accession XM.039733) is another VGAM 119 
host target gene. KIAA0953 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0953, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0953 BINDING SITE, 
designated SEQ ID:2763, to the nucleotide sequence of 
VGAM 119 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:454. 

[3407] Another function of VGAM 119 is therefore inhibition of 
KIAA0953 (Accession XM_039733). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0953. KIAA1450 (Accession XM.038035) is another 
VGAM 119 host target gene. KIAA1450 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1450, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1450 BINDING SITE, designated SEQ ID:2732, to the 
nucleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 
[3408] Another function of VGAM 119 is therefore inhibition of 
KIAA1450 (Accession XM.038035). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1450. Neurogenic Differentiation 6 (NEUROD6, Ac- 
cession NM.022728) is another VGAM 119 host target 
gene. NEUROD6 BINDING SITE is HOST TARGET binding 
site found in the 5 N untranslated region of mRNA encoded 
by NEUROD6, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of NEUROD6 BINDING SITE, designated 
SEQ ID:2000, to the nucleotide sequence of VGAM 119 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:454. 

[3409] Another function of VGAM119 is therefore inhibition of 
Neurogenic Differentiation 6 (NEUROD6, Accession 
NM.022728). Accordingly, utilities of VGAM 119 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NEUROD6. PRO0255 
(Accession NM.014124) is another VGAM119 host target 
gene. PRO0255 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by PRO0255, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of PRO0255 BINDING SITE, designated 
SEQ ID:1475, to the nucleotide sequence of VGAM119 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:454. 

[3410] Another function of VGAM 119 is therefore inhibition of 

PRO0255 (Accession NM_014124). Accordingly, utilities of 
VGAM 119 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0255. 
UBE3B (Accession XM_084941) is another VGAM 119 host 
target gene. UBE3B BINDING SITE is HOST TARGET binding 
site found in the 5^ untranslated region of mRNA encoded 
by UBE3B, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of UBE3B BINDING SITE, designated SEQ 



ID:3069, to the nucleotide sequence of VGAM119 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:454. 

[3411] Another function of VGAM 119 is therefore inhibition of 
UBE3B (Accession XM.084941). Accordingly, utilities of 
VGAM 119 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UBE3B. 
Zinc Finger, Imprinted 2 (ZIM2, Accession NM.015363) is 
another VGAM 119 host target gene. ZIM2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ZIM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZIM2 BINDING 
SITE, designated SEQ ID: 1623, to the nucleotide sequence 
of VGAM 119 RNA, herein designated VGAM RNA, also 
designated SEQ ID:454. 

[3412] Another function of VGAM119 is therefore inhibition of 
Zinc Finger, Imprinted 2 (ZIM2, Accession NM_015363). 
Accordingly, utilities of VGAM119 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZIM2. LOC112868 (Accession XM_053402) 
is another VGAM 119 host target gene. LOCI 12868 BIND- 



ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 12868, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC112868 BINDING SITE, designated SEQ ID:2962, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3413] Another function of VGAM119 is therefore inhibition of 

LOC112868 (Accession XM.053402). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC112868. LOC116166 (Accession XM.007651) is an- 
other VGAM 119 host target gene. LOC116166 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOCI 16166, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC116166 BINDING SITE, designated SEQ ID:2545, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3414] Another function of VGAM119 is therefore inhibition of 



LOC116166 (Accession XM_007651). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC116166. LOC123855 (Accession XM.063871) is an- 
other VGAM119 host target gene. LOC123855 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC123855, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC123855 BINDING SITE, designated SEQ ID:3033, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 
[3415] Another function of VGAM 119 is therefore inhibition of 

LOC123855 (Accession XM_063871). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC123855. LOC146818 (Accession XM_085598) is an- 
other VGAM 119 host target gene. LOC146818 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC146818, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC146818 BINDING SITE, designated SEQ ID:3100, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3416] Another function of VGAM119 is therefore inhibition of 

LOC146818 (Accession XM.085598). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146818. LOC152190 (Accession XM.045692) is an- 
other VGAM 119 host target gene. LOC152190 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC152190, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152190 BINDING SITE, designated SEQ ID:2864, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3417] Another function of VGAM119 is therefore inhibition of 

LOC152190 (Accession XM_045692). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152190. LOC153077 (Accession XM_098307) is an- 



other VGAM119 host target gene. LOC153077 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC153077, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153077 BINDING SITE, designated SEQ ID:3366, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 
[3418] Another function of VGAM119 is therefore inhibition of 

LOC153077 (Accession XM_098307). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153077. LOC158382 (Accession XM.098931) is an- 
other VGAM119 host target gene. LOC158382 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158382, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158382 BINDING SITE, designated SEQ ID:3388, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 



[3419] Another function of VGAM119 is therefore inhibition of 

LOC158382 (Accession XM.098931). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158382. LOC158476 (Accession XM.098955) is an- 
other VGAM119 host target gene. LOC158476 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158476, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158476 BINDING SITE, designated SEQ ID:3391, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3420] Another function of VGAM 119 is therefore inhibition of 

LOC158476 (Accession XM_098955). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158476. LOC164397 (Accession XM_092780) is an- 
other VGAM 119 host target gene. LOC164397 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC164397, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC164397 BINDING SITE, designated SEQ ID:3249, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3421] Another function of VGAM 119 is therefore inhibition of 

LOC164397 (Accession XM.092780). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC164397. LOC196510 (Accession XM.113738) is an- 
other VGAM 119 host target gene. LOC196510 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196510, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196510 BINDING SITE, designated SEQ ID:3416, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3422] Another function of VGAM 119 is therefore inhibition of 

LOC196510 (Accession XM_113738). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC196510. LOC200220 (Accession XM.114157) is an- 
other VGAM119 host target gene. LOC200220 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200220, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200220 BINDING SITE, designated SEQ ID:3445, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 
[3423] Another function of VGAM119 is therefore inhibition of 

LOC200220 (Accession XM.114157). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200220. LOC201477 (Accession XM.117098) is an- 
other VGAM 119 host target gene. LOC201477 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC201477, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201477 BINDING SITE, designated SEQ ID:3472, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:454. 

[3424] Another function of VGAM119 is therefore inhibition of 

LOC201477 (Accession XM_117098). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201477. LOC201696 (Accession XM.032269) is an- 
other VGAM 119 host target gene. LOC201696 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC201696, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201696 BINDING SITE, designated SEQ ID:2650, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3425] Another function of VGAM119 is therefore inhibition of 

LOC201696 (Accession XM_032269). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201696. LOC220469 (Accession XM.084334) is an- 
other VGAM 119 host target gene. LOC220469 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC220469, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220469 BINDING SITE, designated SEQ ID:3049, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3426] Another function of VGAM 119 is therefore inhibition of 

LOC220469 (Accession XM_084334). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220469. LOC221272 (Accession XM.168050) is an- 
other VGAM119 host target gene. LOC221272 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC221272, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221272 BINDING SITE, designated SEQ ID:3615, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3427] Another function of VGAM119 is therefore inhibition of 

LOC221272 (Accession XM_168050). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC221272. LOC222166 (Accession XM.168425) is an- 
other VGAM119 host target gene. LOC222166 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222166, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222166 BINDING SITE, designated SEQ ID:3636, to 
the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 
[3428] Another function of VGAM119 is therefore inhibition of 

LOC222166 (Accession XM_168425). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222166. LOC253220 (Accession XM.172831) is an- 
other VGAM 119 host target gene. LOC253220 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC253220, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253220 BINDING SITE, designated SEQ ID:3706, to 



the nucleotide sequence of VGAM119 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:454. 

[3429] Another function of VGAM119 is therefore inhibition of 

LOC253220 (Accession XM_172831). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253220. LOC51275 (Accession NM.016534) is an- 
other VGAM119 host target gene. LOC51275 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC51275, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51275 BINDING SITE, designated SEQ ID: 1694, to the 
nucleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 

[3430] Another function of VGAM119 is therefore inhibition of 
LOC51275 (Accession NM_016534). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51275. LOC54505 (Accession XM.042110) is another 
VGAM 119 host target gene. LOC54505 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 



region of mRNA encoded by LOC54505, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC54505 BINDING SITE, designated SEQ ID:2800, to the 
nucleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 

[3431] Another function of VGAM119 is therefore inhibition of 
LOC54505 (Accession XM_042110). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC54505. LOC90844 (Accession XM.034434) is another 
VGAM 119 host target gene. LOC90844 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LOC90844, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90844 BINDING SITE, designated SEQ ID:2682, to the 
nucleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 

[3432] Another function of VGAM119 is therefore inhibition of 
LOC90844 (Accession XM_034434). Accordingly, utilities 



of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90844. LOC92697 (Accession XM.046715) is another 
VGAM119 host target gene. LOC92697 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC92697, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92697 BINDING SITE, designated SEQ ID:2882, to the 
nucleotide sequence of VGAM119 RNA, herein designated 
VGAM RNA, also designated SEQ ID:454. 
[3433] Another function of VGAM 119 is therefore inhibition of 
LOC92697 (Accession XM_046715). Accordingly, utilities 
of VGAM119 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92697. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 120 (VGAM120) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[3434] VGAM120 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM120 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3435] VGAM120 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 120 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3436] VGAM 120 gene encodes a VGAM 120 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM 120 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM120 precursor RNA is designated SEQ 
ID: 106, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:106 is 
located at position 50332 relative to the genome of Vac- 
cinia Virus. 

[3437] VGAM 120 precursor RNA folds onto itself, forming 

VGAM 120 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[3438] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM120 folded precursor RNA into VGAM120 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 91%) nucleotide se- 
quence of VGAM 120 RNA is designated SEQ ID:455, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3439] VGAM 120 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 120 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 120 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 



CODING and 3^UTR respectively. 
[3440] VGAM120 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 120 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM120 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 120 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 120 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[3441] The complementary binding of VGAM120 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM120 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 120 host tar- 
get RNA into VGAM120 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3442] it j S appreciated that VGAM 120 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM120 host target genes. The mRNA of 
each one of this plurality of VGAM120 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 120 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 120 RNA causes in- 
hibition of translation of respective one or more VGAM120 
host target proteins. 

t 3443 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 120 gene, herein designated VGAM GENE, on one or 
more VGAM120 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3444] | t j S yet further appreciated that a function of VGAM 120 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM120 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM120 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM120 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3445] Nucleotide sequences of the VGAM120 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 120 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM120 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 120 are further 
described hereinbelow with reference to Table 1. 

[3446] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM120 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM120 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3447] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM120 gene, herein designated VGAM is 
inhibition of expression of VGAM120 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 120 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 120 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3448] Kinesin Family Member 5C (KIF5C, Accession NM_004522) 
is a VGAM 120 host target gene. KIF5C BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIF5C, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KIF5C BIND- 
ING SITE, designated SEQ ID:1122, to the nucleotide se- 
quence of VGAM120 RNA, herein designated VGAM RNA, 
also designated SEQ ID:455. 
[3449] a function of VGAM 120 is therefore inhibition of Kinesin 
Family Member 5C (KIF5C, Accession NM_004522). Ac- 
cordingly, utilities of VGAM120 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KIF5C. DKFZP564M182 (Accession 
XM.085525) is another VGAM 120 host target gene. DK- 
FZP564M182 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZP564M182, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of DKFZP564M182 BINDING SITE, 
designated SEQ ID:3097, to the nucleotide sequence of 
VGAM 120 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:455. 



[3450] Another function of VGAM120 is therefore inhibition of 
DKFZP564M182 (Accession XM.085525). Accordingly, 
utilities of VGAM120 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564M182. KIAA0852 (Accession NM.014941) 
is another VGAM120 host target gene. KIAA0852 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0852, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0852 BINDING SITE, designated SEQ ID: 1594, to the 
nucleotide sequence of VGAM120 RNA, herein designated 
VGAM RNA, also designated SEQ ID:455. 

[3451] Another function of VGAM120 is therefore inhibition of 
KIAA0852 (Accession NM_014941). Accordingly, utilities 
of VGAM120 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0852. PRO0097 (Accession NM.014114) is another 
VGAM 120 host target gene. PRO0097 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by PRO0097, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRO0097 
BINDING SITE, designated SEQ ID:1472, to the nucleotide 
sequence of VGAM120 RNA, herein designated VGAM 
RNA, also designated SEQ ID:455. 

[3452] Another function of VGAM 120 is therefore inhibition of 

PRO0097 (Accession NM.014114). Accordingly, utilities of 
VGAM 120 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0097. 
LOC222161 (Accession XM.166596) is another VGAM120 
host target gene. LOC222161 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC222161, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC222161 BINDING 
SITE, designated SEQ ID:3578, to the nucleotide sequence 
of VGAM 120 RNA, herein designated VGAM RNA, also 
designated SEQ ID:455. 

[3453] Another function of VGAM120 is therefore inhibition of 

LOC222161 (Accession XM_166596). Accordingly, utilities 
of VGAM120 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC222161. LOC255811 (Accession XM.170625) is an- 
other VGAM120 host target gene. LOC255811 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255811, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255811 BINDING SITE, designated SEQ ID:3662, to 
the nucleotide sequence of VGAM120 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:455. 

[3454] Another function of VGAM120 is therefore inhibition of 

LOC255811 (Accession XM.170625). Accordingly, utilities 
of VGAM120 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255811. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 121 (VGAM121) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3455] VGAM 121 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM121 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3456] VGAM121 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 121 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3457] VGAM 121 gene encodes a VGAM 121 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM121 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM121 precursor RNA is designated SEQ 
ID: 107, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:107 is 
located at position 47859 relative to the genome of Vac- 
cinia Virus. 

[3458] VGAM 121 precursor RNA folds onto itself, forming 

VGAM 121 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 



of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[3459] An enzyme complex designated DICER COMPLEX, 'dices' 
the VGAM121 folded precursor RNA into VGAM121 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, 'dicing' of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM 121 RNA is designated SEQ ID:456, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3460] VGAM 121 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 121 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 121 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5' untranslated region, a protein coding region 
and a 3' untranslated region, designated 5'UTR, PROTEIN 
CODING and 3'UTR respectively. 

[3461] VGAM 121 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM121 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM121 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 121 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 121 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[3462] The complementary binding of VGAM 121 RNA, herein 
designated VGAM RNA, to host target binding sites on 



VGAM121 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 121 host tar- 
get RNA into VGAM121 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3463] | t j S appreciated that VGAM 121 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 121 host target genes. The mRNA of 
each one of this plurality of VGAM121 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 121 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 121 RNA causes in- 
hibition of translation of respective one or more VGAM 121 
host target proteins. 

[3464] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 121 gene, herein designated VGAM GENE, on one or 
more VGAM121 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 



with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3465] it is yet further appreciated that a function of VGAM121 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM121 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM121 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM121 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3466] Nucleotide sequences of the VGAM121 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 121 RNA, herein designated VGAM RNA, 



and a schematic representation of the secondary folding 
of VGAM121 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM121 are further 
described hereinbelow with reference to Table 1. 

[3467] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 121 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM121 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3468] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM121 gene, herein designated VGAM is 
inhibition of expression of VGAM121 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 121 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 121 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3469] Dihydropyrimidine Dehydrogenase (DPYD, Accession 

XM.017469) is a VGAM 121 host target gene. DPYD BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by DPYD, correspond- 



ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DPYD 
BINDING SITE, designated SEQ ID:2569, to the nucleotide 
sequence of VGAM121 RNA, herein designated VGAM 
RNA, also designated SEQ ID:456. 
[3 47 °] A function of VGAM 121 is therefore inhibition of Dihy- 
dropyrimidine Dehydrogenase (DPYD, Accession 
XM.017469). Accordingly, utilities of VGAM 121 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DPYD. KIAA1240 (Accession 
XM.039676) is another VGAM 121 host target gene. 
KIAA1240 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
KIAA1240, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of KIAA1240 BINDING SITE, designated SEQ 
ID:2761, to the nucleotide sequence of VGAM 121 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:456. 

[3471] Another function of VGAM121 is therefore inhibition of 
KIAA1240 (Accession XM_039676). Accordingly, utilities 



of VGAM121 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1240. KIAA1843 (Accession XM_030838) is another 
VGAM121 host target gene. KIAA1843 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1843, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1843 BINDING SITE, designated SEQ ID:2624, to the 
nucleotide sequence of VGAM121 RNA, herein designated 
VGAM RNA, also designated SEQ ID:456. 
[3472] Another function of VGAM 121 is therefore inhibition of 
KIAA1843 (Accession XM_030838). Accordingly, utilities 
of VGAM121 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1843. LOC122786 (Accession XM.058660) is another 
VGAM 121 host target gene. LOC122786 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC122786, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 



LOC122786 BINDING SITE, designated SEQ ID:2995, to the 
nucleotide sequence of VGAM121 RNA, herein designated 
VGAM RNA, also designated SEQ ID:456. 

[3473] Another function of VGAM121 is therefore inhibition of 

LOC122786 (Accession XM_058660). Accordingly, utilities 
of VGAM121 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC122786. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 122 (VGAM122) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3474] VGAM 122 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 122 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3 47 5] VGAM 122 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 122 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[3 47 6] VGAM122 gene encodes a VGAM122 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM122 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM122 precursor RNA is designated SEQ 
ID: 108, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:108 is 
located at position 50837 relative to the genome of Vac- 
cinia Virus. 

[3477] VGAM 122 precursor RNA folds onto itself, forming 

VGAM 122 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3478] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 12 2 folded precursor RNA into VGAM 12 2 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM122 RNA is designated SEQ ID:457, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3479] VGAM122 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 12 2 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 122 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[3480] VGAM 122 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM122 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM122 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM122 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 122 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[3481] The complementary binding of VGAM 122 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 122 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 122 host tar- 
get RNA into VGAM122 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3482] it j S appreciated that VGAM 122 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM122 host target genes. The mRNA of 
each one of this plurality of VGAM 122 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 12 2 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 122 RNA causes in- 
hibition of translation of respective one or more VGAM122 
host target proteins. 
[3483] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM122 gene, herein designated VGAM GENE, on one or 
more VGAM122 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3484] | t j S yet further appreciated that a function of VGAM122 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM122 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM122 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM122 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3485] Nucleotide sequences of the VGAM122 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 122 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM122 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 122 are further 
described hereinbelow with reference to Table 1. 

[3486] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM122 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM122 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3487] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM122 gene, herein designated VGAM is 
inhibition of expression of VGAM122 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 122 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 122 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3488] Fibroblast Growth Factor 12 (FGF12, Accession 

NM_021032) is a VGAM 122 host target gene. FGF12 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by FGF12, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of FGF12 BINDING SITE, designated SEQ ID:1935, to the 
nucleotide sequence of VGAM122 RNA, herein designated 
VGAM RNA, also designated SEQ ID:457. 

[3489] a function of VGAM122 is therefore inhibition of Fibrob- 



last Growth Factor 12 (FGF12, Accession NM.021032), a 
gene which probably involved in nervous system develop- 
ment and function. Accordingly, utilities of VGAM122 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FGF12. The function of 
FGF12 has been established by previous studies. Fibrob- 
last growth factors comprise a family of related polypep- 
tides with broad mitogenic and cell survival activities. 
Smallwood et al. (1996) noted that FGF1 (OMIM Ref. No. 
131220), or acidic FGF, and FGF2 (OMIM Ref. No. 134920), 
or basic FGF, were the first 2 family members to be identi- 
fied, purified, and sequenced, and are widely expressed as 
a potent mitogen for a variety of cell types. FGF3 (OMIM 
Ref. No. 164950) is a common target for activation by the 
mouse mammary tumor virus. The genes encoding FGF4 
(OMIM Ref. No. 164980), FGF5 (OMIM Ref. No. 165190), 
and FGF6 (OMIM Ref. No. 134921) have transforming ac- 
tivity when introduced into NIH 3T3 cells. FGF7 (OMIM Ref. 
No. 148180), FGF8 (OMIM Ref. No. 600483), and FGF9 
(OMIM Ref. No. 600921) are mitogens for keratinocytes, 
mammary carcinoma cells, and astrocytes, respectively. 
Several FGFs have been found to have additional bioactivi- 
ties that were not evident during their initial identification. 



The 9 known FGFs are between 150 and 268 amino acid 
residues in length and share a conserved central region of 
approximately 140 amino acids. FGF signaling is generally 
assumed to occur by activation of transmembrane tyro- 
sine kinase receptors. Four FGF receptors, FGFR1 (OMIM 
Ref. No. 136350) through FGFR4 (OMIM Ref. No. 134935), 
had been identified, and activating or inactivating receptor 
mutations have been described for a subset of these 
genes in both mice and humans. Smallwood et al. (1996) 
identified and characterized 4 additional members of the 
FGF family, which they referred to as fibroblast growth 
factor homologous factors (FHFs). The genes were identi- 
fied by a combination of random cDNA sequencing, 
database searches, and degenerate PCR. Pairwise compar- 
isons between the 4 FHFs show between 58% and 71% 
amino acid sequence identity, but each FHF shows less 
than 30% identity when compared with other FGFs. Like 
FGF1 and FGF2, the FHFs lack a classic signal sequence 
and contain clusters of basic residues that can act as nu- 
clear localization signals. In transiently transfected 293 
cells, FHF1 accumulates in the nucleus and is not se- 
creted. By Southern blot hybridization of genomic DNA 
from rodent/human hybrid cell lines containing individual 



human chromosomes, Smallwood et al. (1996) demon- 
strated that the human FHF1 (also symbolized FGF12), 
FHF2 (OMIM Ref. No. 300070), FHF3 (OMIM Ref. No. 
601514), and FHF4 (OMIM Ref. No. 601515) genes are lo- 
cated on chromosomes 3, X, 17, and 13, respectively. 
They found that a sequence tagged site (STS) that encom- 
passed 1 exon of FHF3 was derived from human chromo- 
some 17 and mapped near the BRCA1 gene (OMIM Ref. 
No. 113705), which is located at 17q21. The chromoso- 
mal locations of Fhfl, Fhf2, and Fhf4 in the mouse were 
determined using an interspecific mapping panel. Fhfl 
mapped to the proximal region of mouse chromosome 
16, 1.6 cM distal to somatostatin (OMIM Ref. No. 182450) 
and 5.1 cM proximal to ApoD (OMIM Ref. No. 107740). 
Fhf2 mapped to the mouse X chromosome and did not re- 
combine with the CD40 ligand gene (OMIM Ref. No. 
300386) in 168 mice typed, suggesting that the 2 loci are 
within 1.8 cM of each other. Fhf4 mapped to the distal re- 
gion of chromosome 14 and did not recombine with 
Rap2a (OMIM Ref. No. 179540) in 142 mice typed in com- 
mon. The Fhf3 gene was not mapped with the backcross 
panel because it failed to demonstrate an informative RFLP 
when tested with 14 restriction enzymes. The proximity of 



the human FHF3 gene to BRCA1 suggested to Smallwood 
et al. (1996) that the mouse homolog resides on chromo- 
some 11 in the region that is syntenic with the BRCA1 re- 
gion of human chromosome 17. From the location of the 
Fhfl gene in the mouse one can suggest that the human 
gene is located on 3q28. Smallwood et al. (1996) showed 
that FHFs are expressed principally in the nervous system 
and are therefore likely to play a role in nervous system 
development and/or function. Liu and Chiu (1997) 
mapped the FGF12 gene to 3q29-qter by fluorescence in 
situ hybridization. 

[3490] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[349 1 ] Liu, Y.; Chiu, l.-M. : Assignment of FGF12, the human FGF 
homologous factor 1 gene, to chromosome 3q29-3qter 
by fluorescence in situ hybridization. Cytogenet. Cell 
Genet. 78: 48-49, 1997. ; and 

t 3492 ] Smallwood, P. M.; Munoz-Sanjuan, I.; Tong, P.; Macke, J. 
P.; Hendry, S. H. C; Gilbert, D.J.; Copeland, N. G.; Jenkins, 
N. A.; Nathans, J. : Fibroblast growth factor (FGF) homolo- 
gous f. 

[3493] Further studies establishing the function and utilities of 



FGF12 are found in John Hopkins OMIM database record 
ID 601513, and in sited publications numbered 64 and 
2039 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Fibrinogen, 
Gamma Polypeptide (FGG, Accession NM_021870) is an- 
other VGAM122 host target gene. FGG BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FGG, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FGG BINDING 
SITE, designated SEQ ID:1965, to the nucleotide sequence 
of VGAM122 RNA, herein designated VGAM RNA, also 
designated SEQ ID:457. 
[3494] Another function of VGAM122 is therefore inhibition of 
Fibrinogen, Gamma Polypeptide (FGG, Accession 
NM_021870). Accordingly, utilities of VGAM 122 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FGG. NEBL (Accession 
NM_006393) is another VGAM 12 2 host target gene. NEBL 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by NEBL, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
NEBL BINDING SITE, designated SEQ ID:1295, to the nu- 
cleotide sequence of VGAM122 RNA, herein designated 
VGAM RNA, also designated SEQ ID:457. 

[3495] Another function of VGAM 122 is therefore inhibition of 
NEBL (Accession NM_006393). Accordingly, utilities of 
VGAM122 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NEBL. 
Ribulose-5-phosphate-3-epimerase (RPE, Accession 
XM_030834) is another VGAM 12 2 host target gene. RPE 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by RPE, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RPE BINDING SITE, designated SEQ ID:2623, to the nu- 
cleotide sequence of VGAM122 RNA, herein designated 
VGAM RNA, also designated SEQ ID:457. 

[3496] Another function of VGAM122 is therefore inhibition of 
Ribulose-5-phosphate-3-epimerase (RPE, Accession 
XM_030834). Accordingly, utilities of VGAM 12 2 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with RPE. TRHDE (Accession 
NM_013381) is another VGAM122 host target gene. 
TRHDE BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
TRHDE, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TRHDE BINDING SITE, designated SEQ 
ID:1446, to the nucleotide sequence of VGAM122 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:457. 

[3497] Another function of VGAM122 is therefore inhibition of 
TRHDE (Accession NM_013381). Accordingly, utilities of 
VGAM122 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRHDE. 
BCMP1 (Accession NM.031442) is another VGAM 122 host 
target gene. BCMP1 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by BCMP1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BCMP1 BINDING SITE, designated SEQ 
ID:2197, to the nucleotide sequence of VGAM 12 2 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:457. 

[3498] Another function of VGAM122 is therefore inhibition of 
BCMP1 (Accession NM.031442). Accordingly, utilities of 
VGAM122 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BCMP1. 
DKFZP434A0225 (Accession XM.168185) is another 
VGAM 12 2 host target gene. DKFZP434A0225 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by DKFZP434A0225, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DKFZP434A0225 BINDING SITE, designated 
SEQ ID:3624, to the nucleotide sequence of VGAM 122 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:457. 

[3499] Another function of VGAM122 is therefore inhibition of 
DKFZP434A0225 (Accession XM.168185). Accordingly, 
utilities of VGAM122 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434A0225. FLJ12899 (Accession NM.024594) 
is another VGAM 12 2 host target gene. FLJ12899 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12899, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12899 BINDING SITE, designated SEQ ID:2069, to the 
nucleotide sequence of VGAM122 RNA, herein designated 
VGAM RNA, also designated SEQ ID:457. 

[3500] Another function of VGAM122 is therefore inhibition of 

FLJ12899 (Accession NM.024594). Accordingly, utilities of 
VGAM122 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12899. 
Preimplantation Protein 3 (PREI3, Accession XM.038960) 
is another VGAM 122 host target gene. PREI3 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by PREI3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PREI3 BIND- 
ING SITE, designated SEQ ID:2747, to the nucleotide se- 
quence of VGAM 12 2 RNA, herein designated VGAM RNA, 
also designated SEQ ID:457. 

[3501] Another function of VGAM122 is therefore inhibition of 



Preimplantation Protein 3 (PREI3, Accession XM_038960). 
Accordingly, utilities of VGAM122 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PREI3. PC4 and SFRS1 Interacting Protein 2 
(PSIP2, Accession NM.033222) is another VGAM122 host 
target gene. PSIP2 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by PSIP2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PSIP2 BINDING SITE, designated SEQ 
ID:2323, to the nucleotide sequence of VGAM122 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:457. 

[3502] Another function of VGAM122 is therefore inhibition of 
PC4 and SFRS1 Interacting Protein 2 (PSIP2, Accession 
NM_033222). Accordingly, utilities of VGAM 122 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PSIP2. LOC220963 
(Accession XM.166145) is another VGAM 12 2 host target 
gene. LOC220963 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC220963, corresponding to a HOST TARGET binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC220963 BINDING SITE, desig- 
nated SEQ ID:3526, to the nucleotide sequence of 
VGAM122 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:457. 

[3503] Another function of VGAM 122 is therefore inhibition of 

LOC220963 (Accession XM_166145). Accordingly, utilities 
of VGAM122 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220963. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 123 (VGAM123) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3504] VGAM 123 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 123 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3505] VGAM 123 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 



VGAM123 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[3506] VGAM 12 3 gene encodes a VGAM 12 3 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM123 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM123 precursor RNA is designated SEQ 
ID: 109, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:109 is 
located at position 52454 relative to the genome of Vac- 
cinia Virus. 

[3507] VGAM 123 precursor RNA folds onto itself, forming 

VGAM 123 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3508] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM123 folded precursor RNA into VGAM123 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM 12 3 RNA is designated SEQ ID:458, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3509] VGAM 123 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 12 3 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 123 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[3510] VGAM 123 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 123 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 



cleotide sequence of VGAM123 RNA is an accurate or a 
partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM123 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 123 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[3511] The complementary binding of VGAM123 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 123 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 12 3 host tar- 
get RNA into VGAM123 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3512] It is appreciated that VGAM 123 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 123 host target genes. The mRNA of 
each one of this plurality of VGAM123 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM123 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 123 RNA causes in- 
hibition of translation of respective one or more VGAM123 
host target proteins. 

[3513] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM123 gene, herein designated VGAM GENE, on one or 
more VGAM123 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 



also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 3514 ] It is yet further appreciated that a function of VGAM123 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM123 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM123 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM123 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3515] Nucleotide sequences of the VGAM123 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 123 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM123 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 123 are further 
described hereinbelow with reference to Table 1. 



[3516] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM123 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM123 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3517] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM123 gene, herein designated VGAM is 
inhibition of expression of VGAM123 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 123 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 123 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3518] LOC143098 (Accession XM.084421) is a VGAM 12 3 host 
target gene. LOC143098 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by LOC143098, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LOC143098 BINDING SITE, 
designated SEQ ID:3051, to the nucleotide sequence of 



VGAM123 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:458. 

[3519] a function of VGAM123 is therefore inhibition of 

LOC143098 (Accession XM_084421). Accordingly, utilities 
of VGAM123 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143098. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 124 (VGAM124) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3520] VGAM 124 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 124 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3521] VGAM 124 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 124 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3522] VGAM 124 gene encodes a VGAM 124 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM124 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM124 precursor RNA is designated SEQ 
ID: 110, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:110 is 
located at position 52549 relative to the genome of Vac- 
cinia Virus. 

[3523] VGAM 124 precursor RNA folds onto itself, forming 

VGAM 124 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
'hairpin structure\ As is well known in the art, this 
'hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3524] An enzyme complex designated DICER COMPLEX, 'dices' 
the VGAM 124 folded precursor RNA into VGAM 124 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, 'dicing' of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM124 RNA is designated SEQ ID:459, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3525] VGAM124 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 124 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 124 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[3526] VGAM 124 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 124 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM124 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM124 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 124 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[3527] The complementary binding of VGAM124 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 124 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 124 host tar- 
get RNA into VGAM124 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3528] it is appreciated that VGAM 124 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM124 host target genes. The mRNA of 
each one of this plurality of VGAM124 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM124 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 124 RNA causes in- 
hibition of translation of respective one or more VGAM124 
host target proteins. 
[3529] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 124 gene, herein designated VGAM GENE, on one or 
more VGAM124 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3530] it is yet further appreciated that a function of VGAM124 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM124 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM124 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM124 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3531] Nucleotide sequences of the VGAM124 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM 124 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM124 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 124 are further 
described hereinbelow with reference to Table 1. 

[3532] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM124 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM124 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3533] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM124 gene, herein designated VGAM is 
inhibition of expression of VGAM124 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 124 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 124 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3534] calbindin 2, 29kDa (calretinin) (CALB2, Accession 

NM.001740) is a VGAM 124 host target gene. CALB2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CALB2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CALB2 BINDING SITE, designated SEQ ID:853, to the nu- 
cleotide sequence of VGAM124 RNA, herein designated 
VGAM RNA, also designated SEQ ID:459. 

[3535] a function of VGAM124 is therefore inhibition of Calbindin 
2, 29kDa (calretinin) (CALB2, Accession NM_001740), a 



gene which plays a major role at the network level in cere- 
bellar physiology. Accordingly, utilities of VGAM124 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CALB2. The function of 
CALB2 has been established by previous studies. Using a 
genomic fragment containing exon 2 of the brain cal- 
cium-binding protein, calbindin 29 kD, in the study of 
human/rodent somatic cell hybrids, Parmentier et al. 
(1989) assigned the gene to chromosome 16. Chen et al. 
(1991) mapped the CALB2 gene and 11 others to the long 
arm of chromosome 16 by the use of 14 mouse/human 
hybrid cell lines and the fragile site FRA16B. The CALB2 
gene was found to be in the distal portion of band 
16q22.1, just proximal to HP (OMIM Ref. No. 140100) and 
just distal to NMOR1 (DIA4; 125860). By in situ hybridiza- 
tion, Parmentier et al. (1991) mapped the CALB2 gene, 
called by them calretinin, to 16q22-q23. Schiffmann et al. 
(1999) showed that Calb2-deficient mice were impaired in 
tests of motor coordination. Impairment in intracellular 
calcium concentration in the Calb2-deficient Purkinje cells 
was supported by the high calcium saturation of cal- 
bindin-D28K (CALB1; 114050) in these cells. The firing 
behavior of Purkinje cells was severely affected in alert 



null mice, with alterations of simple spike firing rate, 
complex spike duration, and simple spike pause. In con- 
trast, transmission at parallel fiber- or climbing fiber- 
Purkinje cell synapses was unaltered in slices, indicating 
that marked modifications of firing behavior in vivo can be 
undetectable in slice. The results were interpreted as indi- 
cating that CALB2 plays a major role at the network level 
in cerebellar physiology. 

[3536] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3537] Schiffmann, S. N.; Cheron, C; Lohof, A.; d'Alcantara, P.; 

Meyer, M.; Parmentier, M.; Schurmans, S. : Impaired motor 
coordination and Purkinje cell excitability in mice lacking 
calretinin. Proc. Nat. Acad. Sci. 96: 5257-5262, 1999. ; 
and 

[3538] chen, L. Z.; Harris, P. C; Apostolou, S.; Baker, E.; Holman, 
K.; Lane, S. A.; Nancarrow, J. K.; Whitmore, S. A.; Stallings, 
R. L; Hildebrand, C. E.; Richards, R. I.; Sutherland, G. R. 

[3539] Further studies establishing the function and utilities of 
CALB2 are found in John Hopkins OMIM database record 
ID 114051, and in sited publications numbered 2743-406 
listed in the bibliography section hereinbelow, which are 



also hereby incorporated by reference.TNF Receptor-as- 
sociated Factor 5 (TRAF5, Accession NM.004619) is an- 
other VGAM124 host target gene. TRAF5 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TRAF5, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TRAF5 BIND- 
ING SITE, designated SEQ ID:1133, to the nucleotide se- 
quence of VGAM124 RNA, herein designated VGAM RNA, 
also designated SEQ ID:459. 
[3540] Another function of VGAM124 is therefore inhibition of 
TNF Receptor-associated Factor 5 (TRAF5, Accession 
NM.004619), a gene which Member of a family of proteins 
that interact with TNF receptors; binds the lymphotoxin 
beta receptor (LTBR). Accordingly, utilities of VGAM124 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TRAF5. The func- 
tion of TRAF5 has been established by previous studies. 
Tumor necrosis factor (TNF; 191160) receptor-associated 
factors (TRAFs) are signal transducers for members of the 
TNF receptor superfamily (see OMIM Ref. No. 191190). 
TRAF proteins are composed of an N-terminal cysteine/ 



histidine-rich region containing zinc RING and/or zinc 
finger motifs, a coiled coil (leucine zipper) motif, and a 
homologous region in the C terminus that defines the 
TRAF family, the TRAF domain. The TRAF domain is in- 
volved in self-association and receptor binding. By degen- 
erative oligonucleotide PCR amplification, Nakano et al. 
(1996) identified TRAF5 in the mouse and showed that its 
specifically interacts with the lymphotoxin-beta receptor 
(OMIM Ref. No. 600979) and activates the transcription 
factor NF-kappa-B (see OMIM Ref. No. 164011). Nakano 
et al. (1997) cloned the human TRAF homolog by cross 
hybridization with mouse TRAF5 cDNA. Their human 
cDNA of 2,894 bp has a 557-amino acid open reading 
frame that exhibits 77.5 and 80% identity to mouse TRAF5 
at the nucleotide and amino acid levels, respectively. 
Northern blot analysis revealed that human TRAF5 mRNA 
is expressed in all visceral organs. Western blotting re- 
vealed that the human protein is abundantly expressed in 
a human follicular dendritic cell line, and to a lesser de- 
gree in several tumor cell lines. By in vitro binding, im- 
munoprecipitation, immunoblot, and yeast 2-hybrid anal- 
yses, Aizawa et al. (1997) showed that TRAF2 (OMIM Ref. 
No. 601895) and TRAF5 interact with overlapping but dis- 



tinct sequences in the C-terminal region of CD30 (OMIM 
Ref. No. 153243) and mediate the activation of NFKB. By 
interspecific backcross mapping, Nakano et al. (1997) 
showed that Traf5 is located in the distal region of mouse 
chromosome 1, which shares homology with human lq. 
Fluorescence in situ hybridization confirmed the regional 
localization of human TRAF5 to chromosome lq32. To in- 
vestigate the functional role of Traf5 in vivo, Nakano et al. 
(1999) generated Traf5-deficient mice by gene targeting. 
They found that Traf5 -/- B lymphocytes show defects in 
proliferation and upregulation of various surface 
molecules, including CD23 (OMIM Ref. No. 151445), CD54 
(OMIM Ref. No. 147840), CD80 (OMIM Ref. No. 112203), 
CD86 (OMIM Ref. No. 601020), and FAS (OMIM Ref. No. 
134637) in response to CD40 (OMIM Ref. No. 109535) 
stimulation. Moreover, in vitro Ig production by Traf5 -/- 
T lymphocytes stimulated with anti-CD40 plus IL4 (OMIM 
Ref. No. 147780) was reduced substantially. 
CD27-mediated costimulatory signal also was impaired in 
Traf5 -/- T lymphocytes. Collectively, these results 
demonstrated that Traf5 is involved in CD40- and 
CD27-mediated signaling. 
[3541] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 3542 ] Nakano, H.; Sakon, S.; Koseki, H.; Takemori, T.; Tada, K.; 
Matsumoto, M.; Munechika, E.; Sakai, T.; Shirasawa, T.; 
Akiba, H; Kobata, T.; Santee, S. M.; Ware, C. F.; Renner, P. 
D.; Taniguchi, M.; Yagita, H.; Okumura, K. : Targeted dis- 
ruption of Traf5 gene causes defects in CD40- and 
CD27-mediated lymphocyte activation. Proc. Nat. Acad. 
Sci. 96: 9803-9808, 1999. ; and 

[3543] Nakano, H.; Shindo, M.; Yamada, K.; Yoshida, M. C; San- 
tee, S. M.; Ware, C. F.; Jenkins, N. A.; Gilbert, D. J.; Yagita, 
H.; Copeland, N. C; Okumura, K. : Human TNF receptor- 
associated. 

[3544] Further studies establishing the function and utilities of 
TRAF5 are found in John Hopkins OMIM database record 
ID 602356, and in sited publications numbered 
2665-2019 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome 15 Open Reading Frame 5 (C15orf5, 
Accession NM_030944) is another VCAM124 host target 
gene. C15orf5 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
C15orf5, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C15orf5 BINDING SITE, designated SEQ 
ID:2173, to the nucleotide sequence of VGAM124 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:459. 

[3545] Another function of VGAM124 is therefore inhibition of 

Chromosome 15 Open Reading Frame 5 (C15orf5, Acces- 
sion NM_030944). Accordingly, utilities of VGAM 124 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C15orf5. DK- 
FZp761K1423 (Accession NM.018422) is another 
VGAM 124 host target gene. DKFZp761K1423 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKFZp761K1423, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DKFZp761K1423 BINDING SITE, designated 
SEQ ID: 1826, to the nucleotide sequence of VGAM 124 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:459. 

[3546] Another function of VGAM 124 is therefore inhibition of 



DKFZp761K1423 (Accession NM.018422). Accordingly, 
utilities of VGAM124 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761K1423. FLJ12892 (Accession XM.042173) 
is another VGAM124 host target gene. FLJ12892 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ12892, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12892 BINDING SITE, designated SEQ ID:2801, to the 
nucleotide sequence of VGAM124 RNA, herein designated 
VGAM RNA, also designated SEQ ID:459. 
[3547] Another function of VGAM124 is therefore inhibition of 

FLJ12892 (Accession XM.042173). Accordingly, utilities of 
VGAM124 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12892. 
MGC15437 (Accession NM.032873) is another VGAM 124 
host target gene. MGC15437 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by MGC15437, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of MGC15437 BINDING 
SITE, designated SEQ ID:2292, to the nucleotide sequence 
of VGAM124 RNA, herein designated VGAM RNA, also 
designated SEQ ID:459. 

[3548] Another function of VGAM124 is therefore inhibition of 
MGC15437 (Accession NM.032873). Accordingly, utilities 
of VGAM124 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC15437. MGC27016 (Accession NM.144979) is an- 
other VGAM 124 host target gene. MGC27016 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by MGC27016, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MGC27016 BINDING SITE, designated SEQ ID:2503, to the 
nucleotide sequence of VGAM124 RNA, herein designated 
VGAM RNA, also designated SEQ ID:459. 

[3549] Another function of VGAM124 is therefore inhibition of 
MGC27016 (Accession NM.144979). Accordingly, utilities 
of VGAM124 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC27016. LOC154089 (Accession XM.087846) is an- 



other VGAM124 host target gene. LOC154089 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154089, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154089 BINDING SITE, designated SEQ ID:3187, to 
the nucleotide sequence of VGAM124 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:459. 
[3550] Another function of VGAM124 is therefore inhibition of 

LOC154089 (Accession XM_087846). Accordingly, utilities 
of VGAM124 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154089. LOC159053 (Accession XM.099021) is an- 
other VGAM124 host target gene. LOC159053 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC159053, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC159053 BINDING SITE, designated SEQ ID:3395, to 
the nucleotide sequence of VGAM124 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:459. 



[3551] Another function of VGAM124 is therefore inhibition of 

LOC159053 (Accession XM_099021). Accordingly, utilities 
of VGAM124 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC159053. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 125 (VGAM125) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3552] VGAM125 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM125 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3553] VGAM125 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 12 5 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3554] VGAM 12 5 gene encodes a VGAM 12 5 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM125 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM125 precursor RNA is designated SEQ 
ID: 111, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:111 is 
located at position 55395 relative to the genome of Vac- 
cinia Virus. 

[3555] VGAM125 precursor RNA folds onto itself, forming 

VGAM125 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3556] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 12 5 folded precursor RNA into VGAM 12 5 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 91%) nucleotide se- 
quence of VGAM125 RNA is designated SEQ ID:460, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3557] VGAM125 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 12 5 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 12 5 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[3558] VGAM 12 5 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM125 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM125 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM125 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 12 5 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[3559] The complementary binding of VGAM125 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 12 5 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 12 5 host tar- 
get RNA into VGAM125 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3560] it is appreciated that VGAM125 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 12 5 host target genes. The mRNA of 
each one of this plurality of VGAM 12 5 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM125 RNA, herein designated VGAM 
RNA, and which when bound by VGAM125 RNA causes in- 
hibition of translation of respective one or more VGAM 12 5 
host target proteins. 
[3561] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM125 gene, herein designated VGAM GENE, on one or 
more VGAM125 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



[3562] it j S y e t further appreciated that a function of VGAM125 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM125 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM125 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM125 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3563] Nucleotide sequences of the VGAM125 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced N VGAM 12 5 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM125 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 12 5 are further 
described hereinbelow with reference to Table 1. 

[3564] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 12 5 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM125 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[3565] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM125 gene, herein designated VGAM is 
inhibition of expression of VGAM125 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 12 5 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 12 5 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3566] Xenotropic and Polytropic Retrovirus Receptor (XPR1, Ac- 
cession NM.004736) is a VGAM 12 5 host target gene. 
XPR1 BINDING SITE is HOST TARGET binding site found in 
the 3 x untranslated region of mRNA encoded by XPR1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of XPR1 BINDING SITE, designated SEQ ID:1152, 
to the nucleotide sequence of VGAM125 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:460. 

[3567] a function of VGAM 12 5 is therefore inhibition of 

Xenotropic and Polytropic Retrovirus Receptor (XPR1, Ac- 
cession NM_004736), a gene which is a putative G pro- 
tein-coupled receptor and a target for xenotropic and 



polytropic murine leukemia retroviruses. Accordingly, 
utilities of VGAM125 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with XPR1. The function of XPR1 has been established by 
previous studies. There are 4 classes of murine leukemia 
virus (MLV): xenotropic (X), ecotropic (E), amphotropic (A), 
and polytropic (P). X- and E-MLV cannot exogenously in- 
fect mouse cells and are inherited as part of the mouse 
genome. While X-MLV can infect other mammalian species 
but not cells from laboratory mice, A- (see OMIM Ref. No. 
SLC20A2; 158378) and P-MLV can infect mouse and other 
species. See Levy (1999) for a review of MLVs. By cloning a 
human T-lymphocyte cDNA library into a retroviral vector, 
transducing the library into naturally X-MLV- resistant 
mouse fibroblasts, and PCR amplification, Tailor et al. 
(1999) isolated a cDNA encoding XPR1. Expression of 
XPR1 in mouse and hamster MLV- resistant fibroblasts 
rendered the cells susceptible to both X- and P-MLV. The 
deduced 696-amino acid XPR1 protein contains 8 or 9 
potential membrane-spanning regions, 7 potential N- 
glycosylation sites, and 7 dileucines that may stimulate 
endocytosis via clathrin-coated pits. Northern blot analy- 
sis detected a 4.5-kb XPR1 transcript in all tissues tested, 



with highest expression in pancreas, kidney, placenta, 
hematopoietic tissues, and heart, and lowest expression 
in skeletal muscle. Expression of XPR1 was greater in fetal 
liver than adult liver. A 9.5-kb XPR1 transcript was also 
detected in all tissues tested except liver and bone mar- 
row. 

[3568] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3569] |_ evVj j, a. : Xenotropism: the elusive viral receptor finally 
uncovered. Proc. Nat. Acad. Sci. 96: 802-804, 1999. ; and 

[3570] Ta iior, C. S.; Nouri, A.; Lee, C. C; Kozak, C; Kabat, D. : 

Cloning and characterization of a cell surface receptor for 
xenotropic and polytropic murine leukemia viruses. Proc. 
Nat. Aca. 

[3571] Further studies establishing the function and utilities of 
XPR1 are found in John Hopkins OMIM database record ID 
605237, and in sited publications numbered 1685-1688 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Fig. 1 further pro- 
vides a conceptual description of a novel bioinformatically 
detected viral gene of the present invention, referred to 
here as Viral Genomic Address Messenger 126 (VGAM126) 



viral gene, which modulates expression of respective host 
target genes thereof, the function and utility of which host 
target genes is known in the art. 

[3572] VGAM126 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM126 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3573] VGAM126 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 126 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3574] VGAM 126 gene encodes a VGAM 126 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM126 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM126 precursor RNA is designated SEQ 
ID: 112, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:112 is 
located at position 53786 relative to the genome of Vac- 
cinia Virus. 

[3575] VGAM 126 precursor RNA folds onto itself, forming 



VGAM126 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[3576] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 126 folded precursor RNA into VGAM 12 6 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 
quence of VGAM 12 6 RNA is designated SEQ ID:461, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3577] VGAM 126 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 126 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 126 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[3578] VGAM126 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 126 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM126 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 126 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 126 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3579] The complementary binding of VGAM126 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM126 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 126 host tar- 
get RNA into VGAM126 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3580] it is appreciated that VGAM 126 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 126 host target genes. The mRNA of 
each one of this plurality of VGAM126 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 126 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 126 RNA causes in- 
hibition of translation of respective one or more VGAM126 
host target proteins. 

[3581] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM126 gene, herein designated VGAM GENE, on one or 
more VGAM126 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
[3582] it j S y e t further appreciated that a function of VGAM 126 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM126 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM126 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM126 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[3583] Nucleotide sequences of the VGAM126 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 126 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM126 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 126 are further 
described hereinbelow with reference to Table 1. 

[3584] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM126 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM126 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3585] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM126 gene, herein designated VGAM is 
inhibition of expression of VGAM126 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 126 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 126 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 

[3586] Deafness, Autosomal Dominant 5 (DFNA5, Accession 
NM_004403) is a VGAM126 host target gene. DFNA5 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DFNA5, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of DFNA5 BINDING SITE, designated SEQ ID: 1109, to the 
nucleotide sequence of VGAM126 RNA, herein designated 
VGAM RNA, also designated SEQ ID:461. 

[3587] a function of VGAM 126 is therefore inhibition of Deaf- 
ness, Autosomal Dominant 5 (DFNA5, Accession 
NM_004403). Accordingly, utilities of VGAM 126 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DFNA5. Lecithin Retinol 
Acyltransferase (phosphatidylcholine— retinol O- 
acyltransferase) (LRAT, Accession XM_011181) is another 
VGAM 126 host target gene. LRAT BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by LRAT, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of LRAT BINDING SITE, 
designated SEQ ID:2557, to the nucleotide sequence of 
VGAM126 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:461. 
[3588] Another function of VGAM126 is therefore inhibition of 
Lecithin Retinol Acyltransferase 

(phosphatidylcholine— retinol O-acyltransferase) (LRAT, 
Accession XM_011181). Accordingly, utilities of VGAM 126 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LRAT. Polycystic 
Kidney and Hepatic Disease 1 (autosomal recessive) 
(PKHD1, Accession NM.138694) is another VGAM 126 host 
target gene. PKHD1 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 N untranslated region of mRNA en- 
coded by PKHD1, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of PKHD1 BINDING SITE, designated 
SEQ ID:2449, to the nucleotide sequence of VGAM 126 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:461. 

[3589] Another function of VGAM126 is therefore inhibition of 

Polycystic Kidney and Hepatic Disease 1 (autosomal reces- 



sive) (PKHD1, Accession NM_138694). Accordingly, utili- 
ties of VGAM126 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PKHD1. HSPC055 (Accession NM.014153) is another 
VGAM126 host target gene. HSPC055 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by HSPC055, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of HSPC055 
BINDING SITE, designated SEQ ID: 1480, to the nucleotide 
sequence of VGAM126 RNA, herein designated VGAM 
RNA, also designated SEQ ID:461. 
[3590] Another function of VGAM 126 is therefore inhibition of 

HSPC055 (Accession NM_014153). Accordingly, utilities of 
VGAM 126 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC055. 
PRO0386 (Accession NM.018562) is another VGAM 126 
host target gene. PRO0386 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by PRO0386, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of PRO0386 BINDING SITE, 
designated SEQ ID: 1845, to the nucleotide sequence of 
VGAM126 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:461. 

[3591] Another function of VGAM126 is therefore inhibition of 

PRO0386 (Accession NM.018562). Accordingly, utilities of 
VGAM126 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0386. 
LOC121441 (Accession XM_058561) is another VGAM126 
host target gene. LOC121441 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC121441, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC121441 BINDING 
SITE, designated SEQ ID:2992, to the nucleotide sequence 
of VGAM 126 RNA, herein designated VGAM RNA, also 
designated SEQ ID:461. 

[3592] Another function of VGAM126 is therefore inhibition of 

LOC121441 (Accession XM_058561). Accordingly, utilities 
of VGAM126 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC121441. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 127 (VGAM127) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3593] VGAM127 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM127 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3594] VGAM127 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 127 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3595] VGAM 12 7 gene encodes a VGAM 12 7 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM127 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM127 precursor RNA is designated SEQ 
ID: 113, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:113 is 



located at position 56050 relative to the genome of Vac- 
cinia Virus. 

[3596] VGAM127 precursor RNA folds onto itself, forming 

VGAM127 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3597] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 12 7 folded precursor RNA into VGAM 12 7 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM 12 7 RNA is designated SEQ ID:462, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3598] VGAM 127 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM127 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 12 7 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 
[3599] VGAM 12 7 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 127 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM127 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 12 7 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM127 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3600] The complementary binding of VGAM127 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 12 7 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 12 7 host tar- 
get RNA into VGAM127 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3601] it is appreciated that VGAM127 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM127 host target genes. The mRNA of 
each one of this plurality of VGAM127 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM127 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 127 RNA causes in- 
hibition of translation of respective one or more VGAM127 



host target proteins. 

[3602] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM127 gene, herein designated VGAM GENE, on one or 
more VGAM127 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[3603] it is yet further appreciated that a function of VGAM127 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM127 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM127 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM127 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3604] Nucleotide sequences of the VCAM127 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 12 7 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM127 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 12 7 are further 
described hereinbelow with reference to Table 1. 

[3605] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM127 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM127 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3606] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM127 gene, herein designated VGAM is 
inhibition of expression of VGAM127 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM127 correlate with, and may be deduced 
from, the identity of the target genes which VGAM127 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3607] a Disintegrin-like and Metalloprotease (reprolysin type) 
with Thrombospondin Type 1 Motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NM_007038) is a VGAM127 host 
target gene. ADAMTS5 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by ADAMTS5, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ADAMTS5 BINDING SITE, 
designated SEQ ID: 135 1, to the nucleotide sequence of 
VGAM127 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:462. 

[3608] A function of VGAM127 is therefore inhibition of A Disin- 
tegrin-like and Metalloprotease (reprolysin type) with 
Thrombospondin Type 1 Motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NM_007038), a gene which cleaves 
aggrecan, a cartilage proteoglycan, and may be involved 
in its turnover. Accordingly, utilities of VGAM127 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with ADAMTS5. The function of 
ADAMTS5 and its association with various diseases and 
clinical conditions, has been established by previous stud- 
ies, as described hereinabove with reference to 
VGAM49. Basic Helix-loop-helix Domain Containing, Class 
B, 3 (BHLHB3, Accession NM.030762) is another 
VGAM127 host target gene. BHLHB3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by BHLHB3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BHLHB3 BINDING 
SITE, designated SEQ ID:2161, to the nucleotide sequence 
of VGAM127 RNA, herein designated VGAM RNA, also 
designated SEQ ID:462. 
[3609] Another function of VGAM127 is therefore inhibition of 
Basic Helix-loop-helix Domain Containing, Class B, 3 
(BHLHB3, Accession NM_030762), a gene which represses 
both basal and activated transcription. Accordingly, utili- 
ties of VGAM 127 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
BHLHB3. The function of BHLHB3 has been established by 
previous studies. By searching EST databases for se- 



quences similar to DEC1, followed by 5-prime and 
3-prime RACE with chondrocyte cDNA, Fujimoto et al. 
(2001) obtained cDNAs encoding human and mouse 
DEC2. The deduced 482-amino acid human DEC2 protein 
contains a bHLH domain and an Orange domain that are 
highly conserved with those of mouse Dec2 and rat 
Sharpl. DEC2 also has aC-terminal alanine/glycine-rich 
region not seen in DEC1. Northern blot analysis detected a 
3.6-kb DEC2 transcript that was highly expressed in 
skeletal muscle and brain, moderately expressed in pan- 
creas and heart, expressed at low levels in placenta and 
lung, and expressed at very low levels in liver and kidney. 
RT-PCR analysis detected ubiquitous but variable expres- 
sion of DEC2. Using yeast 1-hybrid screens and reporter 
analysis, Garriga-Canut et al. (2001) showed that rat 
Sharpl binds to the Ml muscarinic acetylcholine receptor 
(see OMIM Ref. No. CHRM1; 118510) and acts as a tran- 
scriptional repressor of both TATA-containing and TATA- 
less promoters. Repression occurs either via the bHLH do- 
main or via a C-terminal domain that is sensitive to the 
histone deacetylase inhibitor trichostatin A. 
[3610] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[3611] Garriga-Canut, M.; Roopra, A.; Buckley, N.J. : The basic 
helix-loop-helix protein, SHARP-1, represses transcrip- 
tion by a histone deacetylase-dependent and histone 
deacetylase-independent mechanism. J. Biol. Chem. 276: 
14821-14828, 2001. ; and 

[3612] Fujimoto, K.; Shen, M.; Noshiro, M.; Matsubara, K.; Shingu, 
S.; Honda, K.; Yoshida, E.; Suardita, K.; Matsuda, Y.; Kato, 
Y. : Molecular cloning and characterization of DEC2, a new 
memb. 

[3613] Further studies establishing the function and utilities of 
BHLHB3 are found in John Hopkins OMIM database record 
ID 606200, and in sited publications numbered 210-211 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Chemokine (C-C 
motif) Receptor 2 (CCR2, Accession NM_000647) is an- 
other VGAM127 host target gene. CCR2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CCR2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CCR2 BIND- 
ING SITE, designated SEQ ID:767, to the nucleotide se- 



quence of VGAM127 RNA, herein designated VGAM RNA, 
also designated SEQ ID:462. 
[3614] Another function of VGAM127 is therefore inhibition of 
Chemokine (C-C motif) Receptor 2 (CCR2, Accession 
NM_000647), a gene which binds chemokines and trans- 
duces a signal by increasing the intracellular calcium ions 
level. Accordingly, utilities of VGAM127 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CCR2. The function of CCR2 has 
been established by previous studies. Charo et al. (1994) 
isolated 2 cDNAs by degenerate PCR using primers for a 
conserved region in the second and third transmembrane 
domains of the MIP-l-alpha/RANTES receptor (OMIM Ref. 
No. 601159) and IL-8 receptors (146928, 146929). They 
then used PCR products to screen a human monocytic 
leukemia-cell library. The 2 cDNAs encoded putative 
chemokine receptors (termed A and B) that are identical 
except for their C termini and thus appear to result from 
alternative splicing. The 347-amino acid predicted protein 
from the A isoform, designated MCP1RA (and later termed 
CC CKR2A by Combadiere et al., 1995), is 51% identical to 
the MIP-l-alpha/RANTES receptor. As are the other mem- 
bers of this receptor family, MCP1RA is a 



7-transmembrane G protein-coupled receptor. Com- 
badiere et al. (1995) demonstrated that the predominant 
agonist for CC CKR2A is MCP1, while both MCP1 and 
MCP3 (OMIM Ref. No. 158106) are ligands for the CC 
CKR2B isoform (Combadiere et al., 1995). Animal model 
experiments lend further support to the function of CCR2. 
Peters et al. (2000) observed that after immunization with 
Thl-inducing agents, Ccr2 -/- mice produced markedly 
less gamma-interferon (IFNG; 147570) after antigen-spe- 
cific stimulation than did wildtype mice. In contrast, IL5 
(OMIM Ref. No. 147850), IL10 (OMIM Ref. No. 124092), 
and IL13 (OMIM Ref. No. 147683) production was not im- 
paired in Ccr2 -/- mice. Flow cytometric analysis showed 
that fewer antigen-presenting cells migrated to the im- 
munization site or draining lymph nodes in the Ccr2 -/- 
mice. Peters et al. (2000) concluded that CCR2 is required 
for proper trafficking of antigen-presenting cells capable 
of inducing IFNG production by T cells. 

[3615] it is appreciated that the abovementioned animal model 
for CCR2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3616] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[3617] Combadiere, C; Ahuja, S. K.; Van Damme, J.; Tiffany, H. 
L; Gao, J.-L; Murphy, P. M. : Monocyte chemoattractant 
protein-3 is a functional ligand for CC chemokine recep- 
tors 1 and 2B.J. Biol. Chem. 270: 29671-29675, 1995. ; 
and 

[3618] Peters, W.; Dupuis, M.; Charo, I. F. : A mechanism for the 
impaired IFN-gamma production in C-C chemokine re- 
ceptor 2 (CCR2) knockout mice: role of CCR2 in linking 
the innate and adaptive. 

[3619] Further studies establishing the function and utilities of 
CCR2 are found in John Hopkins OMIM database record ID 
601267, and in sited publications numbered 2084-2085, 
2090, 2095-209 and 2138-2105 listed in the bibliogra- 
phy section hereinbelow, which are also hereby incorpo- 
rated by reference. Decorin (DCN, Accession NM.001920) 
is another VGAM127 host target gene. DCN BINDING SITE1 
through DCN BINDING SITE6 are HOST TARGET binding 
sites found in untranslated regions of mRNA encoded by 
DCN, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 



quences of DCN BINDING SITE1 through DCN BINDING 
SITE6, designated SEQ ID:868, SEQ ID:2421, SEQ ID:2422, 
SEQ ID:2423, SEQ ID:2424 and SEQ ID:2425 respectively, 
to the nucleotide sequence of VGAM127 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:462. 
[3620] Another function of VGAM127 is therefore inhibition of 
Decorin (DCN, Accession NM_001920), a gene which may 
mediate in epithelial/mesenchymal interactions . Accord- 
ingly, utilities of VGAM127 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DCN. The function of DCN has been established 
by previous studies. Decorin and biglycan (OMIM Ref. No. 
301870) are related but distinct small proteoglycans 
found in many connective tissues. Danielson et al. (1993) 
found that the human decorin gene spans more than 38 
kb and contains 8 exons and very large introns, 2 of 
which are 5.4 and more than 13.2 kb. They discovered 2 
alternatively spliced leader exons, la and lb, in the 
5-prime untranslated region. Using Northern blotting or 
reverse transcriptase PCR, they detected the 2 leader ex- 
ons in a variety of mRNAs isolated from human cell lines 
and tissues. Sequences highly homologous (OMIM Ref. No. 
74-87%) to exons la and lb were found in the 5-prime un- 



translated region of avian and bovine decorin, respec- 
tively. This high degree of conservation among species 
suggested regulatory functions for these leader exons. In 
situ hybridization studies of developing mouse embryos 
suggested that decorin may play a role in epithelial/ 
mesenchymal interactions during organ development and 
shaping (Scholzen et al., 1994). Dyne et al. (1996) studied 
2 patients with osteogenesis imperfecta and the same 
gly415-to-ser mutation of the COL1A1 gene 
(120150.0044), but a different clinical expression. They 
speculated that these differences could be the result of 
abnormalities in other connective tissue proteins. Since 
decorin is a component of connective tissue, binds to type 

1 collagen fibrils, and plays a role in matrix assembly, they 
studied decorin production in skin fibroblasts from these 

2 patients. Cultured fibroblasts from the patient with ex- 
tremely severe osteogenesis imperfecta (classified as type 
ll/lll) were found to secrete barely detectable amounts of 
decorin into culture medium. Northern blot analysis 
showed decorin mRNA levels below the limit of detection. 
The patient with a less severe phenotype had fibroblasts 
that expressed decorin normally. Dyne et al. (1996) sug- 
gested that the different clinical phenotypes could be due 



to the differing genetic backgrounds of the patients, such 
that in the more severely affected patient the absence of 
decorin aggravated the clinical phenotype. 

[3621] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3622] Scholzen, T.; Solursh, M.; Suzuki, S.; Reiter, R.; Morgan, J. 
L; Buchberg, A. M.; Siracusa, L. D.; lozzo, R. V. : The 
murine decorin: complete cDNA cloning, genomic organi- 
zation, chromosomal assignment, and expression during 
organogenesis and tissue differentiation. J. Biol. Chem. 
269: 28270-28281, 1994. ; and 

[3623] Dyne, k. M.; Valli, M.; Forlino, A.; Mottes, M.; Kresse, H.; 
Cetta, G. : Deficient expression of the small proteoglycan 
decorin in a case of severe/lethal osteogenesis imper- 
fecta. Am. J. 

[3624] Further studies establishing the function and utilities of 
DCN are found in John Hopkins OMIM database record ID 
125255, and in sited publications numbered 446-455 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Fatty Acid Synthase 
(FASN, Accession NM.004104) is another VGAM127 host 
target gene. FASN BINDING SITE is HOST TARGET binding 



site found in the 3 X untranslated region of mRNA encoded 
by FASN, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FASN BINDING SITE, designated SEQ 
ID:1088, to the nucleotide sequence of VGAM127 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:462. 

[3625] Another function of VGAM127 is therefore inhibition of 

Fatty Acid Synthase (FASN, Accession NM_004104), a gene 
which catalyzes the formation of long-chain fatty acids 
from acetyl-coa, malonyl-coa and nadph. Accordingly, 
utilities of VGAM127 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FASN. The function of FASN has been established by 
previous studies. Fatty acid synthase (EC 2.3.1.85) cat- 
alyzes the conversion of acetyl-CoA and malonyl-CoA, in 
the presence of NADPH, into long-chain saturated fatty 
acids (Wakil, 1989). In prokaryotes and plants, FASN con- 
sists of an acyl carrier protein and 7 structurally indepen- 
dent monofunctional enzymes. In animals, however, all of 
the component enzymatic activities of FASN and acyl car- 
rier protein are organized in one large polypeptide chain. 



Loftus et al. (2000) identified a link between anabolic en- 
ergy metabolism and appetite control. Both systemic and 
intracerebroventricular treatment of mice with fatty acid 
synthase inhibitors (cerulenin and C75, a synthetic com- 
pound) led to inhibition of feeding and dramatic weight 
loss. C75 inhibited expression of the prophagic signal 
neuropeptide Y (OMIM Ref. No. 162640) in the hypothala- 
mus and acted in a leptin (OMIM Ref. No. 
164160)-independent manner that appears to be medi- 
ated by malonyl-CoA. Loftus et al. (2000) suggested that 
FASN may represent an important link in feeding regula- 
tion and may be a potential therapeutic target for obesity. 

[3626] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3627] Loftus, T. M.; Jaworsky, D. E.; Frehywot, C. L; Townsend, 
C. A.; Ronnett, G. V.; Lane, M. D.; Kuhajda, F. P. : Reduced 
food intake and body weight in mice treated with fatty 
acid synthase inhibitors. Science 288: 2379-2381, 2000. ; 
and 

[3628] Wakil, S.J. : Fatty acid synthase, a proficient multifunc- 
tional enzyme. Biochemistry 28: 4523-4530, 1989. 
[3629] Further studies establishing the function and utilities of 



FASN are found in John Hopkins OMIM database record ID 
600212, and in sited publications numbered 2441-2445 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Inhibin, Beta B 
(activin AB beta polypeptide) (INHBB, Accession 
NM_002193) is another VGAM 127 host target gene. INHBB 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by INHBB, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of INHBB BINDING SITE, designated SEQ ID:905, to the nu- 
cleotide sequence of VGAM127 RNA, herein designated 
VGAM RNA, also designated SEQ ID:462. 
[3630] Another function of VGAM127 is therefore inhibition of 
Inhibin, Beta B (activin AB beta polypeptide) (INHBB, Ac- 
cession NM_002193), a gene which inhibins inhibit the 
secretion of follitropin by the pituitary gland. Accordingly, 
utilities of VGAM127 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with INHBB. The function of INHBB has been established 
by previous studies. The activins, dimers of beta-A or 
beta-B subunits encoded by the genes Inhba (OMIM Ref. 



No. 147290) and Inhbb, respectively, are TGF-beta (see 
OMIM Ref. No. 190180) superfamily members that have 
roles in reproduction and development (Brown et al., 
2000). Activin ligands act as growth and differentiation 
factors in many cells and tissues. Mellor et al. (2000) ex- 
amined the localization of and dimerization among activin 
subunits. The results demonstrated that activin beta-C 
(see OMIM Ref. No. 601233) can form dimers with activin 
beta-A and beta-B in vitro, but not with the inhibin alpha 
subunit (OMIM Ref. No. 147380). Using a specific anti- 
body, activin beta-C protein was localized to human liver 
and prostate and colocalized with beta-A and beta-B sub- 
units to specific cell types in benign and malignant 
prostate tissues. The capacity to form novel activin het- 
erodimers (but not inhibin C) appears to reside in the hu- 
man liver and prostate. The authors concluded that for- 
mation of activin AC or BC heterodimers may have signifi- 
cant implications in the regulation of levels and/or bio- 
logic activity of other activins in these tissues. Malignancy 
of pheochromocytomas is difficult to estimate on the ba- 
sis of histopathologic features. In a search for new mark- 
ers to differentiate malignant pheochromocytomas from 
benign ones, Salmenkivi et al. (2001) tested the value of 



inhibin/activin subunit expression. Inhibins are het- 
erodimeric glycoproteins consisting of an alpha subunit 
and either a beta-A or a beta-B subunit. Activins are com- 
posed of beta subunits only. Immunohistochemically, in- 
hibin/activin beta-B subunit was strongly positive in the 
normal adrenal medulla, but the cortex was negative. A 
striking difference was found in inhibin/activin beta-B ex- 
pression between benign and malignant pheochromocy- 
tomas. The majority of benign adrenal tumors (27 of 30) 
showed strong or moderate immunoreactivity, whereas all 
7 malignant tumors were negative or only weakly positive 
for inhibin/activin beta-B subunit. Salmenkivi et al. (2001) 
suggested that inhibin/activin beta-B subunit is ex- 
pressed in normal adrenal medullary cells. Strong staining 
was found in most benign adrenal pheochromocytomas, 
whereas malignant tumors were almost negative. They 
concluded that loss of inhibin/activin beta-B subunit ex- 
pression in pheochromocytomas may be used as an indi- 
cator of malignant potential. Animal model experiments 
lend further support to the function of INHBB. Whereas 
mice homozygous for the Inhba-null allele demonstrate 
disruption of whisker, palate, and tooth development 
leading to neonatal lethality, homozygous Inhbb-null mice 



are viable, fertile, and have eye defects. To determine if 
these phenotypes were due to spatiotemporal expression 
differences of the ligands or disruption of specific ligand- 
receptor interactions, Brown et al. (2000) replaced the re- 
gion of Inhba encoding the mature protein with Inhbb, 
creating the allele designated Inhba(BK). Although the 
craniofacial phenotypes of the Inhba-null mutation were 
rescued by the Inhba(BK) allele, somatic, testicular, geni- 
tal, and hair growth were grossly affected and influenced 
by the dosage and bioactivity of the allele. Thus, Brown et 
al. (2000) concluded that functional compensation within 
the TGF-beta superfamily can occur if the replacement 
gene is expressed appropriately. The novel phenotypes in 
these mice further illustrate the usefulness of insertion 
strategies for defining protein function. The structural or- 
ganization of the testes of adult lnhba(BK/BK) mice was 
normal; however, the differentiation of the seminiferous 
tubules of lnhba(BK/-) mice was delayed. The testicular 
volumes of both lnhba(BK/BK) and lnhba(BK/-) mice were 
less than those of controls, and the dosage of the In- 
hba(BK) allele correlated positively with testicular size. In- 
hba(+/BK) males had normal onset of fertility, whereas In- 
hba(BK/BK) males had delayed onset of fertility similar to 



Acvr2 (OMIM Ref. No. 102581) -/- mice. Only 1 in 6 In- 
hba(BK/BK) females produced litters, whereas lnhba(+/BK) 
females were normally fertile. The ovaries of lnhba(BK/-) 
mice were smaller and contained fewer large preantral 
follicles than those of controls. lnhba(BK/BK) and In- 
hba(BK/-) mice were identified by their smaller size, 
slower hair growth, the rough appearance of their fur, and 
sunken eyes. Approximately 50% of lnhba(BK/BK) mice 
died by 26 weeks, whereas lnhba(BK/-) mice invariably 
became cachectic and died between 3 and 4 weeks. The 
summary of phenotypic findings of lnhba(BK/-) mice in- 
cludes short whiskers, normal tooth development, no cleft 
palate, symmetric growth deficiency (OMIM Ref. No. se- 
vere), enlargement of external genitalia, hypogonadism 
(OMIM Ref. No. severe), delayed hair growth (moderate), 
hypoglycemia (mild), decreased life expectancy (OMIM Ref. 
No. severe), and anemia 

[3631] it is appreciated that the abovementioned animal model 
for INHBB is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3632] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[3633] Salmenkivi, K.; Arola, J.; Voutilainen, R.; Ilvesmaki, V.; 

Haglund, C; Kahri, A. I.; Heikkila, P.; Liu, J. : Inhibin/ac- 
tivin beta-B-subunit expression in pheochromocytomas 
favors benign diagnosis. J. Clin. Endocr. Metab. 86: 
2231-2235, 2001. ; and 

[3634] Brown, C. W.; Houston-Hawkins, D. E.; Woodruff, T. K.; 
Matzuk, M. M. : Insertion of Inhbb into the Inhba locus 
rescues the Inhba-null phenotype and reveals new activin 
functions. Nature. 

[3635] Further studies establishing the function and utilities of 

INHBB are found in John Hopkins OMIM database record ID 
147390, and in sited publications numbered 1190, 
2624-119 and 2625-2626 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference. Neural Precursor Cell Expressed, Developmen- 
tally Down-regulated 4 (NEDD4, Accession XM_046129) is 
another VGAM127 host target gene. NEDD4 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by NEDD4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of NEDD4 BIND- 



ING SITE, designated SEQ ID:2875, to the nucleotide se- 
quence of VGAM127 RNA, herein designated VGAM RNA, 
also designated SEQ ID:462. 
[3636] Another function of VGAM127 is therefore inhibition of 
Neural Precursor Cell Expressed, Developmentally Down- 
regulated 4 (NEDD4, Accession XM.046129), a gene which 
ubiquitinates regulatory proteins involved in transcription. 
Accordingly, utilities of VGAM127 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NEDD4. The function of NEDD4 has been 
established by previous studies. Kumar et al. (1992) iden- 
tified Nedd4 as one of a group of mouse genes that show 
developmentally regulated expression in mouse embry- 
onic brain. Kumar et al. (1997) showed that Nedd4 is ex- 
pressed in various other embryonic tissues and persists in 
most adult tissues. Using antibody raised against a fusion 
protein, they demonstrated that the Nedd4 protein is lo- 
calized to the cellular cytoplasm. Kumar et al. (1997) re- 
ported that the human NEDD4 protein has 86% amino acid 
identity with the mouse protein. It has homology to ubiq- 
uitin-protein ligases and contains 4 protein-protein inter- 
action (WW) domains and a calcium/phospholipid binding 
domain. Imhof and McDonnell (1996) found that both hu- 



man NEDD4 and yeast RSP5 potentiate hormone-depen- 
dent activation of transcription by the human proges- 
terone and glucocorticoid receptors. They used mutant 
proteins to show that neither the ubiquitin-protein ligase 
activity nor the WW domains are absolutely required for 
the potentiation of the steroid receptors. 

[3637] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3638] imhof, M. O.; McDonnell, D. P. : Yeast RSP5 and its human 
homolog hRPFl potentiate hormone-dependent activation 
of transcription by human progesterone and glucocorti- 
coid receptors. Molec. Cell. Biol. 16: 2594-2605, 1996. ; 
and 

[3639] Kumar, S.; Harvey, K. F.; Kinoshita, M.; Copeland, N. C; 

Noda, M.; Jenkins, N. A. : cDNA cloning, expression analy- 
sis, and mapping of the mouse Nedd4 gene. Genomics 40: 
435-443, 1997. 

[3640] Further studies establishing the function and utilities of 
NEDD4 are found in John Hopkins OMIM database record 
ID 602278, and in sited publications numbered 1712-64 
and 336 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Nuclear 



Transcription Factor Y, Alpha (NFYA, Accession 
NM.021705) is another VGAM127 host target gene. NFYA 
BINDING SITE1 and NFYA BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by NFYA, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of NFYA BINDING SITE1 and NFYA 
BINDING SITE2, designated SEQ ID:1955 and SEQ ID:933 
respectively, to the nucleotide sequence of VGAM127 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:462. 

[3641] Another function of VGAM 12 7 is therefore inhibition of 
Nuclear Transcription Factor Y, Alpha (NFYA, Accession 
NM_021705), a gene which stimulates the transcription of 
various genes by recognizing and binding to a ccaat motif 
in promoters. Accordingly, utilities of VGAM127 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NFYA. The function of NFYA 
has been established by previous studies. NF-Y is a tran- 
scription factor thought to be essential for expression of 
the class II genes of the major histocompatibility complex 
(MHC; OMIM Ref. No. 142800). It recognizes a CCAAT 



motif upstream of gene promoters and is probably in- 
volved in the regulation of a variety of genes, including 
those for albumin (OMIM Ref. No. 103600), alpha-globin 
(OMIM Ref. No. 141800), collagen (see OMIM Ref. No. 
120150), and beta-actin (OMIM Ref. No. 102630). NF-Y is 
composed of 2 subunits, NFYA and NFYB (OMIM Ref. No. 
189904), both of which are necessary for DNA binding. 
This 2-subunit DNA-binding unit has been well conserved 
during evolution. NFYA and NFYB show striking sequence 
similarity with the yeast transcription factors Hap2 and 
Hap3, both of which are required for specific binding to a 
CCAAT-like motif. By in situ hybridization and analysis of 
somatic cell hybrids, Li et al. (1991) assigned the NFYA 
gene to 6p21 (close to MHC) and the NFYB gene to human 
chromosome 12. After in situ hybridization, the maximum 
concentration of grains was in the region 12q22-q23. By 
Southern blot analysis of recombinant inbred lines and by 
in situ hybridization, the Nfya and Nfyb genes were as- 
signed to mouse chromosome 17 and mouse chromo- 
some 10, respectively. CCAAT, an upstream sequence ele- 
ment found in a multitude of higher eukaryotic promoters, 
serves as the recognition sequence for a variety of mam- 
malian transcription factors. There are at least 3 chro- 



matographically separable CCAAT-binding factors in HeLa 
cells: CP1, CP2, and CTF/NF-1 (OMIM Ref. No. 600729). 
These factors recognize overlapping but distinct subsets 
of known CCAAT-containing promoters and make distin- 
guishable patterns of contacts with DNA in and around 
the CCAAT motif. Becker et al. (1991) noted that of these 
3 factors, CP1 bears the greatest resemblance to the yeast 
Hap complex. This complex of 3 genes, Hap2, Hap3, and 
Hap4, is required for the expression of respiration in Sac- 
charomyces cerevisiae— in particular, for expression of 
the principal isoform of cytochrome C (CYC1; 123980). In 
the yeast, 3 proteins are associated in a heteromeric com- 
plex that binds to an upstream activation sequence in the 
CYC1 promoter. Like Hap2/3/4, CYP in the human con- 
sists of a heteromeric association of at least 2 compo- 
nents, CP1A and CP1B, both of which are required for 
binding. Most strikingly, the subunits of CP1 and 
Hap2/3/4 can be interchanged in vitro. Thus, CP1 likely 
represents the human homolog of the yeast Hap complex, 
with the CP1B fraction containing the Hap2 homolog and 
the CP1A fraction containing a Hap3 equivalent. Becker et 
al. (1991) reported the isolation of a HeLa cDNA whose 
expression in S. cerevisiae corrected the respiratory defect 



in a strain bearing a Hap2 deletion. The cDNA encoding 
the human Hap2 homolog encodes a protein of 257 amino 
acids which has a 62-amino acid C-terminal region that 
shares 73% identity with the essential core region of Hap2. 

[3642] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3643] Becker, D. M.; Fikes, J. D.; Guarente, L. : A cDNA encoding 
a human CCAAT-binding protein cloned by functional 
complementation in yeast. Proc. Nat. Acad. Sci. 88: 
1968-1972, 1991. ; and 

[3644] Lij x.-Y.; Mattel, M. C; Zaleska-Rutczynska, Z.; Hooft van 
Huijsduijnen, R.; Figueroa, F.; NadeauJ.; Benoist, C; 
Mathis, D. : One subunit of the transcription factor NF-Y 
maps close. 

[3645] Further studies establishing the function and utilities of 
NFYA are found in John Hopkins OMIM database record ID 
189903, and in sited publications numbered 40 and 3035 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. RAD 17 Homolog (S. 
pombe) (RAD17, Accession NM_133338) is another 
VGAM127 host target gene. RAD 17 BINDING SITE1 
through RAD 17 BINDING SITE6 are HOST TARGET binding 



sites found in untranslated regions of mRNA encoded by 
RAD 17, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RAD 17 BINDING SITE1 through RAD 17 BIND- 
ING SITE6, designated SEQ ID:2410, SEQ ID:2411, SEQ 
ID:2412, SEQ ID:2413, SEQ ID:2414 and SEQ ID:1358 re- 
spectively, to the nucleotide sequence of VGAM127 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:462. 

[3646] Another function of VGAM127 is therefore inhibition of 
RAD17 Homolog (S. pombe) (RAD17, Accession 
NM.133338), a gene which may have a role in DNA dam- 
age-dependent and DNA replication-dependent cell cycle 
checkpoints. Accordingly, utilities of VGAM127 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with RAD17. The function of RAD17 
has been established by previous studies. Cell cycle 
checkpoints are complex signal transduction pathways 
that ensure the coordination of the timing and order of 
cell cycle events. These checkpoint pathways play critical 
roles in maintaining genomic stability and integrity to 
prevent the development of cancer and hereditary dis- 



eases. In the fission yeast Schizosaccharomyces pombe, 
the radl7 gene is required for both the DNA damage- 
dependent and the DNA replication-dependent cell cycle 
checkpoints. Parker et al. (1998) identified expressed se- 
quence tags corresponding to a human homolog of S. 
pombe radl7. By PCR, they isolated a human SK-N-MC 
neuroblastoma cell cDNA containing the complete open 
reading frame of this homolog, RAD17. The deduced 
670-amino acid RAD17 protein has a calculated molecular 
mass of 71 kD and has 20% sequence identity to S. pombe 
radl7. Northern blot analysis detected an approximately 
3.0-kb transcript in all tissues examined, with elevated 
levels in testis and cancer cell lines. Although human 
RAD 17 did not complement the checkpoint phenotypes of 
an S. pombe radl7 mutant, it interacted with human RAD1 
(OMIM Ref. No. 603153) in a yeast 2-hybrid system, and 
Parker et al. (1998) suggested that it is the homolog of S. 
pombe radl7. 

[3647] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3648] Parker, A. E.; Van de Weyer, I.; Laus, M. C; Verhasselt, P.; 
Luyten, W. H. M. L. : Identification of a human homologue 



of the Schizosaccharomyces pombe radl7+ checkpoint 
gene. J. Biol. Chem. 273: 18340-18346, 1998. Note: Erra- 
tum: J. Biol. Chem. 274: 24438-24439, 1999. ; and 

[3649] Bao, S.; Tibbetts, R. S.; Brumbaugh, K. M.; Fang, Y.; 

Richardson, D. A.; AM, A.; Chen, S. M.; Abraham, R. T.; 
Wang, X.-F. : ATR/ATM- mediated phosphorylation of hu- 
man Radl7 is required f. 

[3650] Further studies establishing the function and utilities of 
RAD17 are found in John Hopkins OMIM database record 
ID 603139, and in sited publications numbered 1153, 228 
and 1230-1231 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence.DKFZp762E1511 (Accession XM.003460) is another 
VGAM127 host target gene. DKFZp762E1511 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKFZp762E1511, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DKFZp762E1511 BINDING SITE, designated 
SEQ ID:2531, to the nucleotide sequence of VGAM127 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:462. 



[3651] Another function of VGAM127 is therefore inhibition of 
DKFZp762E1511 (Accession XM.003460). Accordingly, 
utilities of VGAM127 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp762E1511. Eukaryotic Translation Initiation 
Factor 5 (EIF5, Accession NM_001969) is another 
VGAM127 host target gene. EIF5 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by EIF5, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of EIF5 BINDING SITE, desig- 
nated SEQ ID:878, to the nucleotide sequence of 
VGAM127 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:462. 

[3652] Another function of VGAM127 is therefore inhibition of 
Eukaryotic Translation Initiation Factor 5 (EIF5, Accession 
NM_001969). Accordingly, utilities of VGAM 12 7 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EIF5. LATS, Large Tumor 
Suppressor, Homolog 1 (Drosophila) (LATS1, Accession 
XM.015547) is another VGAM 12 7 host target gene. LATS1 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by LATS1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LATS1 BINDING SITE, designated SEQ ID:2563, to the 
nucleotide sequence of VGAM127 RNA, herein designated 
VGAM RNA, also designated SEQ ID:462. 

[3653] Another function of VGAM127 is therefore inhibition of 
LATS, Large Tumor Suppressor, Homolog 1 (Drosophila) 
(LATS1, Accession XM.015547). Accordingly, utilities of 
VGAM127 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LATS1. 
MGC27277 (Accession NM.144989) is another VGAM 12 7 
host target gene. MGC27277 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by MGC27277, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MGC27277 BINDING 
SITE, designated SEQ ID:2505, to the nucleotide sequence 
of VGAM 12 7 RNA, herein designated VGAM RNA, also 
designated SEQ ID:462. 

[3654] Another function of VGAM127 is therefore inhibition of 



MGC27277 (Accession NM_144989). Accordingly, utilities 
of VGAM127 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC27277. POLD3 (Accession XM.166243) is another 
VGAM127 host target gene. POLD3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by POLD3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of POLD3 BINDING SITE, 
designated SEQ ID:3538, to the nucleotide sequence of 
VGAM127 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:462. 
[3655] Another function of VGAM127 is therefore inhibition of 
POLD3 (Accession XM_166243). Accordingly, utilities of 
VGAM127 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with POLD3. 
TSLRP (Accession NM.012472) is another VGAM 12 7 host 
target gene. TSLRP BINDING SITE is HOST TARGET binding 
site found in the 5^ untranslated region of mRNA encoded 
by TSLRP, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of TSLRP BINDING SITE, designated SEQ 
ID:1435, to the nucleotide sequence of VGAM127 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:462. 

[3656] Another function of VGAM127 is therefore inhibition of 
TSLRP (Accession NM.012472). Accordingly, utilities of 
VGAM127 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TSLRP. 
LOC147463 (Accession XM.085799) is another VGAM 12 7 
host target gene. LOC147463 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC147463, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC147463 BINDING 
SITE, designated SEQ ID:3108, to the nucleotide sequence 
of VGAM 12 7 RNA, herein designated VGAM RNA, also 
designated SEQ ID:462. 

[3657] Another function of VGAM127 is therefore inhibition of 

LOC147463 (Accession XM.085799). Accordingly, utilities 
of VGAM127 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147463. LOC161734 (Accession XM_102109) is an- 



other VGAM127 host target gene. LOC161734 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC161734, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC161734 BINDING SITE, designated SEQ ID:3400, to 
the nucleotide sequence of VGAM127 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:462. 
[3658] Another function of VGAM127 is therefore inhibition of 

LOC161734 (Accession XM_102109). Accordingly, utilities 
of VGAM127 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC161734. LOC164173 (Accession XM.089424) is an- 
other VGAM 12 7 host target gene. LOC164173 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC164173, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC164173 BINDING SITE, designated SEQ ID:3235, to 
the nucleotide sequence of VGAM127 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:462. 



[3659] Another function of VGAM127 is therefore inhibition of 

LOC164173 (Accession XM.089424). Accordingly, utilities 
of VGAM127 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC164173. LOC199675 (Accession XM.113982) is an- 
other VGAM127 host target gene. LOC199675 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC199675, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199675 BINDING SITE, designated SEQ ID:3429, to 
the nucleotide sequence of VGAM127 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:462. 

[3660] Another function of VGAM127 is therefore inhibition of 

LOC199675 (Accession XM_113982). Accordingly, utilities 
of VGAM127 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC199675. LOC200150 (Accession XM.114131) is an- 
other VGAM 12 7 host target gene. LOC200150 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC200150, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200150 BINDING SITE, designated SEQ ID:3439, to 
the nucleotide sequence of VGAM127 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:462. 

[3661] Another function of VGAM127 is therefore inhibition of 

LOC200150 (Accession XM.114131). Accordingly, utilities 
of VGAM127 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200150. LOC51185 (Accession NM.016302) is an- 
other VGAM127 host target gene. LOC51185 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51185, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51185 BINDING SITE, designated SEQ ID:1679, to the 
nucleotide sequence of VGAM127 RNA, herein designated 
VGAM RNA, also designated SEQ ID:462. 

[3662] Another function of VGAM127 is therefore inhibition of 
LOC51185 (Accession NM_016302). Accordingly, utilities 
of VGAM127 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC51185. LOC90459 (Accession XM.031826) is another 
VGAM127 host target gene. LOC90459 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC90459, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90459 BINDING SITE, designated SEQ ID:2643, to the 
nucleotide sequence of VGAM127 RNA, herein designated 
VGAM RNA, also designated SEQ ID:462. 
[3663] Another function of VGAM127 is therefore inhibition of 
LOC90459 (Accession XM.031826). Accordingly, utilities 
of VGAM127 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90459. LOC91694 (Accession XM.040082) is another 
VGAM 12 7 host target gene. LOC91694 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC91694, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91694 BINDING SITE, designated SEQ ID:2769, to the 
nucleotide sequence of VGAM127 RNA, herein designated 



VGAM RNA, also designated SEQ ID:462. 

[3664] Another function of VGAM127 is therefore inhibition of 
LOC91694 (Accession XM_040082). Accordingly, utilities 
of VGAM127 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91694. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 128 (VGAM128) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3665] VGAM 128 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 128 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3666] VGAM 128 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 128 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3667] VGAM 12 8 gene encodes a VGAM 12 8 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 



miRNA genes, and unlike most ordinary genes, VGAM128 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM128 precursor RNA is designated SEQ 
ID: 114, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:114 is 
located at position 55816 relative to the genome of Vac- 
cinia Virus. 

[3668] VGAM128 precursor RNA folds onto itself, forming 

VGAM128 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3669] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 12 8 folded precursor RNA into VGAM 12 8 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 93%) nucleotide se- 
quence of VGAM128 RNA is designated SEQ ID:463, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3670] VGAM128 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 12 8 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 128 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[3671] VGAM 128 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 128 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM128 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 



BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM128 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 128 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[3672] The complementary binding of VGAM128 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 128 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 128 host tar- 
get RNA into VGAM128 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3673] it is appreciated that VGAM 128 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM128 host target genes. The mRNA of 



each one of this plurality of VGAM128 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM128 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 128 RNA causes in- 
hibition of translation of respective one or more VGAM128 
host target proteins. 
t 3674 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM128 gene, herein designated VGAM GENE, on one or 
more VGAM128 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 



294,779 (2001)). 
[3675] | t j S y et further appreciated that a function of VGAM128 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM128 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM128 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM128 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3676] Nucleotide sequences of the VGAM128 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM 128 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM128 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 128 are further 
described hereinbelow with reference to Table 1. 

[3677] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM128 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM128 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3678] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM128 gene, herein designated VGAM is 
inhibition of expression of VGAM128 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 128 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 128 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3679] Sodium Channel, Nonvoltage-gated 1, Gamma (SCNN1G, 
Accession NM.001039) is a VGAM 12 8 host target gene. 
SCNN1G BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
SCNN1G, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SCNN1G BINDING SITE, designated SEQ 
ID:793, to the nucleotide sequence of VGAM 128 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:463. 

[3680] a function of VGAM128 is therefore inhibition of Sodium 
Channel, Nonvoltage-gated 1, Gamma (SCNN1G, Acces- 



sion NM_001039). Accordingly, utilities of VGAM128 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SCNN1G. YY1 Tran- 
scription Factor (YY1, Accession NM_003403) is another 
VGAM128 host target gene. YY1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by YY1, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of YY1 BINDING SITE, desig- 
nated SEQ ID: 1016, to the nucleotide sequence of 
VGAM128 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:463. 
[3681] Another function of VGAM128 is therefore inhibition of 
YY1 Transcription Factor (YY1, Accession NM_003403), a 
gene which is involved in transcriptional regulation and 
may play an important role in development and differenti- 
ation. Accordingly, utilities of VGAM128 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with YY1. The function of YY1 has been 
established by previous studies. Functionally, YY1 is a 
versatile factor, being a negative regulator in some sys- 
tems and a positive regulator in others. In some systems, 



the function of YY1 as an activator or a repressor is speci- 
fied by the presence of other proteins. By site-directed 
mutagenesis and overexpression of YY1 in human fibrob- 
lasts, Yan et al. (2002) showed that YY1, as well as HRY 
(OMIM Ref. No. 139605), functions as a transcriptional ac- 
tivator of acid alpha-glucosidase (GAA; 232300). In previ- 
ous studies, Yan et al. (2001) had found that YY1, binding 
to the same element of the GAA gene in hepatoma cells, 
acts as a GAA transcription silencer. Oei and Shi (2001) 
noted that physical interaction had been reported between 
YY1 and poly(ADP-ribose) polymerase (PARP; 173870). 
PARP is a nuclear enzyme that catalyzes the synthesis of 
ADP-ribose polymers from NAD+, a function related to 
DNA repair and transcription. Oei and Shi (2001) found 
that overexpression of YY1 in HeLa cells resulted in intra- 
cellular accumulation of poly(ADP-ribose) and acceleration 
of DNA repair following damage with genotoxic agents, 
suggesting a functional as well as physical interaction be- 
tween the proteins. 

[3682] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3683] oei, S. L; Shi, Y. : Transcription factor Yin Yang 1 stimu- 



lates poly(ADP-ribosyl)ation and DNA repair. Biochem. 
Biophys. Res. Commun. 284: 450-454, 2001. ; and 
[3684] van, B.; Raben, N.; Plotz, P. H. : Hes-1, a known transcrip- 
tional repressor, acts as a transcriptional activator for the 
human acid alpha-glucosidase gene in human fibroblast 
cells. Bi. 

[3685] Further studies establishing the function and utilities of 
YY1 are found in John Hopkins OMIM database record ID 
600013, and in sited publications numbered 1906-1910, 
842-84 and 1911-1912 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. FLJ21940 (Accession NM.022828) is another 
VGAM128 host target gene. FLJ21940 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by FLJ21940, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ21940 
BINDING SITE, designated SEQ ID:2014, to the nucleotide 
sequence of VGAM128 RNA, herein designated VGAM 
RNA, also designated SEQ ID:463. 

[3686] Another function of VGAM128 is therefore inhibition of 

FLJ21940 (Accession NM.022828). Accordingly, utilities of 



VGAM128 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21940. 
PRO0159 (Accession NM.014118) is another VGAM 128 
host target gene. PRO0159 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by PRO0159, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PRO0159 BINDING SITE, 
designated SEQ ID: 1474, to the nucleotide sequence of 
VGAM 128 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:463. 
[3687] Another function of VGAM128 is therefore inhibition of 

PRO0159 (Accession NM_014118). Accordingly, utilities of 
VGAM128 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0159. 
LOC200282 (Accession XM.114184) is another VGAM128 
host target gene. LOC200282 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC200282, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC200282 BINDING 



SITE, designated SEQ ID:3448, to the nucleotide sequence 
of VGAM128 RNA, herein designated VGAM RNA, also 
designated SEQ ID:463. 

[3688] Another function of VGAM128 is therefore inhibition of 

LOC200282 (Accession XM_114184). Accordingly, utilities 
of VGAM128 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200282. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 129 (VGAM129) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3689] VGAM 129 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 129 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3690] VGAM 129 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 129 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[3691] VGAM129 gene encodes a VGAM129 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM129 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM129 precursor RNA is designated SEQ 
ID: 115, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 115 is 
located at position 57776 relative to the genome of Vac- 
cinia Virus. 

[3692] VGAM 129 precursor RNA folds onto itself, forming 

VGAM 129 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3693] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 12 9 folded precursor RNA into VGAM 12 9 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM129 RNA is designated SEQ ID:464, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3694] VGAM129 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 12 9 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 129 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[3695] VGAM 129 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 129 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM129 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM129 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 129 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[3696] The complementary binding of VGAM129 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 129 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 129 host tar- 
get RNA into VGAM129 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3697] it j S appreciated that VGAM 129 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM129 host target genes. The mRNA of 
each one of this plurality of VGAM129 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 12 9 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 129 RNA causes in- 
hibition of translation of respective one or more VGAM129 
host target proteins. 
[3698] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM129 gene, herein designated VGAM GENE, on one or 
more VGAM129 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3699] it is yet further appreciated that a function of VGAM129 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM129 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM129 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM129 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3700] Nucleotide sequences of the VGAM129 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 129 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM129 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 129 are further 
described hereinbelow with reference to Table 1. 

[3701] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM129 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM129 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3702] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM129 gene, herein designated VGAM is 
inhibition of expression of VGAM129 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 129 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 129 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3703] Protocadherin 9 (PCDH9, Accession XM.096054) is a 

VGAM 129 host target gene. PCDH9 BINDING SITE is HOST 
TARGET binding site found in the 5^ untranslated region 
of mRNA encoded by PCDH9, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PCDH9 BINDING SITE, 
designated SEQ ID:3262, to the nucleotide sequence of 
VGAM 129 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:464. 

[3704] a function of VGAM 129 is therefore inhibition of Proto- 



cadherin 9 (PCDH9, Accession XM_096054). Accordingly, 
utilities of VGAM129 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PCDH9. EROl-like (S. cerevisiae) (EROIL, Accession 
NM.014584) is another VGAM129 host target gene. 
EROIL BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by EROIL, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of EROIL BINDING SITE, designated SEQ ID:1508, 
to the nucleotide sequence of VGAM129 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:464. 
[3705] Another function of VGAM 129 is therefore inhibition of 
EROl-like (S. cerevisiae) (EROIL, Accession NM_0 14584). 
Accordingly, utilities of VGAM129 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with EROIL. LOC253287 (Accession 
XM.173745) is another VGAM 129 host target gene. 
LOC253287 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
LOC253287, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC253287 BINDING SITE, desig- 
nated SEQ ID:3740, to the nucleotide sequence of 
VGAM129 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:464. 

[3706] Another function of VGAM 129 is therefore inhibition of 

LOC253287 (Accession XM.173745). Accordingly, utilities 
of VGAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253287. LOC254268 (Accession XM.170913) is an- 
other VGAM 12 9 host target gene. LOC254268 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC2 54268, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254268 BINDING SITE, designated SEQ ID:3674, to 
the nucleotide sequence of VGAM129 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:464. 

[3707] Another function of VGAM129 is therefore inhibition of 

LOC254268 (Accession XM_170913). Accordingly, utilities 
of VGAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC254268. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 130 (VCAM130) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3708] VGAM130 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM130 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3709] VGAM130 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 130 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3 71 0] VGAM 130 gene encodes a VGAM 130 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM130 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM130 precursor RNA is designated SEQ 
ID: 116, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:116 is 
located at position 60133 relative to the genome of Vac- 
cinia Virus. 

t 3711 ] VGAM130 precursor RNA folds onto itself, forming 

VGAM130 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3712] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 130 folded precursor RNA into VGAM 130 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM 130 RNA is designated SEQ ID:465, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[3713] VGAM130 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 130 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 130 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[3 714 ] VGAM 130 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 130 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM130 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 130 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM130 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3715] The complementary binding of VGAM130 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 130 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 130 host tar- 
get RNA into VGAM130 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3716] It is appreciated that VGAM 130 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM130 host target genes. The mRNA of 
each one of this plurality of VGAM130 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 130 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 130 RNA causes in- 



hibition of translation of respective one or more VGAM130 
host target proteins. 

t 3717 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM130 gene, herein designated VGAM GENE, on one or 
more VGAM130 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 3718 ] It is yet further appreciated that a function of VGAM 130 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM130 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM130 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM130 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3719] Nucleotide sequences of the VGAM130 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 130 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM130 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 130 are further 
described hereinbelow with reference to Table 1. 

[3720] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM130 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM130 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3721] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM130 gene, herein designated VGAM is 
inhibition of expression of VGAM130 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM130 correlate with, and may be deduced 
from, the identity of the target genes which VGAM130 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3722] Adaptor-related Protein Complex 1, Beta 1 Subunit 

(AP1B1, Accession NM_001127) is a VGAM130 host target 
gene. AP1B1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
AP1B1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of AP1B1 BINDING SITE, designated SEQ ID:802, 
to the nucleotide sequence of VGAM130 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:465. 

[3723] a function of VGAM 130 is therefore inhibition of Adaptor- 
related Protein Complex 1, Beta 1 Subunit (AP1B1, Acces- 
sion NM_001127), a gene which plays a role in protein 
sorting in the late-golgi/trans-golgi network (tgn) and/or 
endosomes. Accordingly, utilities of VGAM130 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with AP1B1. The function of AP1B1 
and its association with various diseases and clinical con- 



ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to 
VGAM84.Bardet-Biedl Syndrome 2 (BBS2, Accession 
NM.031885) is another VGAM130 host target gene. BBS2 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by BBS2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
BBS2 BINDING SITE, designated SEQ ID:2214, to the nu- 
cleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 
[3724] Another function of VGAM 130 is therefore inhibition of 
Bardet-Biedl Syndrome 2 (BBS2, Accession NM_031885). 
Accordingly, utilities of VGAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with BBS2. Fyn-related Kinase (FRK, Accession 
NM_002031) is another VGAM 130 host target gene. FRK 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by FRK, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



FRK BINDING SITE, designated SEQ ID:890, to the nu- 
cleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 
[3725] Another function of VGAM 130 is therefore inhibition of 
Fyn-related Kinase (FRK, Accession NM_002031), a gene 
which binds pRb (RBI) during Gl and S phase and sup- 
presses growth. Accordingly, utilities of VGAM 130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FRK. The function of FRK 
has been established by previous studies. Tyrosine ki- 
nases are either expressed cytoplasmically, such as SRC 
(CSK; 124095), or as transmembrane receptors, such as 
growth factor receptors. They are involved in signal trans- 
duction and the regulation of cellular proliferation and 
have been linked to tumorigenesis through overexpres- 
sion or mutation. Anneren et al. (2000) showed that ex- 
pression of Gtk, the rodent homolog of FRK, in a rat 
pheochromocytoma cell line used as a model for neuronal 
cell differentiation induced nerve growth factor (see OMIM 
Ref. No. 162030)-independent neurite outgrowth and 
Rapl (OMIM Ref. No. 605061) activation, probably 
through activation of the Crkll (OMIM Ref. No. 
164762)-C3G (GRF2; 600303) pathway. 



[3726] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3727] Anneren, C; Reedquist, K. A.; Bos, J. L; Welsh, M. : GTK, a 
Src-related tyrosine kinase, induces nerve growth factor- 
independent neurite outgrowth in PC12 cells through acti- 
vation of the Rapl pathway: relationship to Shb tyrosine 
phosphorylation and elevated levels of focal adhesion ki- 
nase. J. Biol. Chem. 275: 29153-29161, 2000. ; and 

[3728] Cance, W. C; Craven, R. J.; Bergman, M.; Xu, L; Alitalo, K.; 
Liu, E. T. : Rak, a novel nuclear tyrosine kinase expressed 
in epithelial cells. Cell Growth Differ. 5: 1347-1355, 1994. 

[3729] Further studies establishing the function and utilities of 
FRK are found in John Hopkins OMIM database record ID 
606573, and in sited publications numbered 1409-1413 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Heat Shock 60kDa 
Protein 1 (chaperonin) (HSPD1, Accession XM_012182) is 
another VGAM130 host target gene. HSPD1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by HSPD1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of HSPD1 BIND- 
ING SITE, designated SEQ ID:2560, to the nucleotide se- 
quence of VGAM130 RNA, herein designated VGAM RNA, 
also designated SEQ ID:465. 
[3730] Another function of VGAM130 is therefore inhibition of 
Heat Shock 60kDa Protein 1 (chaperonin) (HSPD1, Acces- 
sion XM_012182), a gene which is implicated in mito- 
chondrial protein import and macromolecular assembly, 
may facilitate the correct folding of imported proteins, 
may also prevent misfolding and promote the refolding 
and proper assembly of unfolded polypeptides generated 
under stress conditions in the mitochondrial matrix. Ac- 
cordingly, utilities of VGAM130 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HSPD1. The function of HSPD1 has been es- 
tablished by previous studies. Hereditary spastic paraple- 
gia (HSP) represents a clinically and genetically heteroge- 
neous group of neurodegenerative disorders that are 
characterized by progressive spasticity and weakness of 
the lower limbs. Seventeen different loci had been 
mapped, and the corresponding genes for 5 of these had 
been cloned and identified. Two of the 5 gene products- 
-paraplegin (SPG7; 602783) and spastin (SPG4; 



182601) — feature AAA+ domains and are predicted to 
possess chaperone activity. Paraplegin is the human ho- 
molog of a yeast protease/chaperone that is involved in 
mitochondrial protein quality control. The HSP60 gene 
maps to the same region, namely 2q33.1, as does spastic 
paraplegia-13 (SPG13; 605280), as determined by 
Fontaine et al. (2000). Speculating that the mitochondrial 
chaperonin HSP60 or its co-chaperonin HSP10 (OMIM Ref. 
No. 600141), which maps to the same region, might be 
the site of mutation(s) causing SPG13, Hansen et al. 
(2002) sequenced HSP60 in 2 affected members of the 
family with SPG13. They found that both were heterozy- 
gous for a G-to-A variation at position 292 of the HSP60 
cDNA, resulting in the substitution of a valine at position 
72 in the mature HSP60 by isoleucine (V72I). Studies in E. 
coli indicated that the V72I mutant protein is functionally 
incapacitated. The authors suggested that SPG4, SPG7, 
and SPG 13 can be referred to as chaperonopathies. Azem 
et al. (1994) performed chemical cross-linking and elec- 
tron microscopy studies on bacterial chaperonins GroEL 
and GroES to determine how they interact with unfolded 
proteins. GroEL is an oligomer of 14 identical 57.3-kD 
subunits, with a structure of 2 stacked heptameric rings 



arranged around a 2-fold axis of symmetry (Saibil et al., 
1991). It appears as a hollow cylinder. In the presence of 
ATP, 2 GroES (see OMIM Ref. No. 600141) rings (each 
made of 7 identical 10.4-kD subunits) can successively 
bind a single GroEL core to make a functional symmetric 
heterodimer. Although the central core of GroEL is ob- 
structed by the 2 GroES rings at each end, this het- 
erodimer can stably bind and assist the refolding of the 
RuBisCo enzyme. While binding was thought to occur in 
the central cavity, these data indicate that unfolded pro- 
teins may bind and fold on the external envelope of some 
chaperonins (Azem et al., 1994). Schmidt et al. (1994) 
suggested that the symmetric chaperonin complex is 
functionally significant because complete folding of a 
nonnative substrate protein in the presence of GroEL and 
GroES occurs only in the presence of ATP, and not with 
ADP. Chaperonin-assisted folding occurs by a catalytic cy- 
cle in which one ATP is hydrolyzed by one ring of GroEL in 
a quantized manner with each turnover. Todd et al. (1994) 
proposed a unifying model for chaperonin-facilitated pro- 
tein folding based on successive rounds of binding and 
release, and partitioning between committed and kineti- 
cally trapped intermediates. 



[3731] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3732] Fontaine, B.; Davoine, C.-S.; Durr, A.; Paternotte, C; Feki, 
I.; Weissenbach, J.; Hazan, J.; Brice, A. : A new locus for 
autosomal dominant pure spastic paraplegia, on chromo- 
some 2q24-q34. Am. J. Hum. Genet. 66: 702-707, 2000. ; 
and 

[3733] Hansen, J. J.; Durr, A.; Cournu-Rebeix, I.; Georgopoulos, 
C; Ang, D.; Nielsen, M. N.; Davoine, C.-S.; Brice, A.; 
Fontaine, B.; Gregersen, N.; Bross, P. : Hereditary spastic 
paraplegia SPG. 

[3734] Further studies establishing the function and utilities of 
HSPD1 are found in John Hopkins OMIM database record 
ID 118190, and in sited publications numbered 193-196, 
2446-19 and 2447 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Interleukin 20 Receptor, Alpha (IL20RA, Accession 
NM_014432) is another VGAM130 host target gene. 
IL20RA BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
IL20RA, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of IL20RA BINDING SITE, designated SEQ 
ID:1501, to the nucleotide sequence of VGAM130 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:465. 

[3735] Another function of VGAM130 is therefore inhibition of 
Interleukin 20 Receptor, Alpha (IL20RA, Accession 
NM.014432), a gene which is the receptor for interleukin- 
20 . Accordingly, utilities of VGAM130 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with IL20RA. The function of IL20RA has 
been established by previous studies. Blumberg et al. 
(2001) identified the receptor for interleukin-20 (IL20; 
605619) as a heterodimer of 2 orphan class II cytokine re- 
ceptor subunits, IL20RA, also called ZCYTOR7, and IL20RB 
(OMIM Ref. No. 605621), also called DIRS1. Binding assays 
using radiolabeled ligand demonstrated that IL20 bound 
to BHKtransfectants expressing both IL20RA and IL20RB, 
but not to untransfected cells nor to transfectants ex- 
pressing either receptor subunit alone. Binding of 
(125)l-labeled IL20 was eliminated in the presence of 
100-fold excess of unlabeled IL20 but not in the presence 
of 100-fold excess of the unrelated cytokine, IL21 (OMIM 



Ref. No. 605384). The binding data revealed 88,000 IL20 
receptors per cell, with a binding affinity of approximately 
1.5 nM. Both receptor subunits were expressed in skin 
and were dramatically upregulated in psoriatic skin. Scott 
(2001) mapped the IL20RA gene to 6q23 based on se- 
quence similarity between the IL20RA sequence (GenBank 
AF184971) and a genomic contig (GenBank 
NT_025741.1). 

[3736] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3737] Blumberg, H.; Conklin, D.; Xu, W.; Grossmann, A.; Brender, 
T.; Carollo, S.; Eagan, M.; Foster, D.; Haldeman, B. A.; 
Hammond, A.; Haugen, H.; Jelinek, L; and 14 others : In- 
terleukin 20: discovery, receptor identification, and role in 
epidermal function. Cell 104: 9-19, 2001. ; and 

[3738] Scott, A. F. : Personal Communication. Baltimore, Md., 
3/13/2001. 

[3739] Further studies establishing the function and utilities of 
IL20RAare found in John Hopkins OMIM database record 
ID 605620, and in sited publications numbered 99 and 
1611 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Laminin, 



Gamma 3 (LAMC3, Accession NM_006059) is another 
VGAM130 host target gene. LAMC3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by LAMC3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LAMC3 BINDING SITE, 
designated SEQ ID: 1269, to the nucleotide sequence of 
VGAM130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 
[3740] Another function of VGAM130 is therefore inhibition of 
Laminin, Gamma 3 (LAMC3, Accession NM.006059). Ac- 
cordingly, utilities of VGAM130 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LAMC3. Mesoderm Specific Transcript Ho- 
molog (mouse) (MEST, Accession XM_046001) is another 
VGAM 130 host target gene. MEST BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by MEST, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MEST BINDING SITE, 
designated SEQ ID:2872, to the nucleotide sequence of 



VGAM130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 
[3741] Another function of VGAM130 is therefore inhibition of 
Mesoderm Specific Transcript Homolog (mouse) (MEST, 
Accession XM_046001), a gene which appears to be re- 
quired for the appropriate immediate response of females 
to their pups. Accordingly, utilities of VGAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MEST. The function of MEST 
has been established by previous studies. The Mest gene 
maps to an imprinted region of mouse chromosome 6 and 
is expressed monoallelically from the paternal allele. 
When the null allele is paternally transmitted, the off- 
spring exhibits severe intrauterine growth retardation. 
Uniparental disomy of mouse chromosome 6 is associated 
with a similar phenotype, presumably as a result of lack of 
expression of the Mest gene (Ferguson-Smith et al., 
1991). The human homolog, MEST, maps to 7q31.3, 
within a region of conserved synteny corresponding to 
mouse chromosome 6, and is monoallelically expressed 
from the paternal allele in a wide variety of tissues during 
prenatal and postnatal development. Uniparental disomy 
of chromosome 7 in humans is associated with pheno- 



typic features of Silver-Russell syndrome (SRS; 180860), a 
heterogeneous disorder characterized by intrauterine and 
postnatal growth retardation, with or without additional 
dysmorphic features. Kotzot et al. (1995) predicted the 
presence of at least one maternally repressed gene on hu- 
man chromosome 7, because they found maternal uni- 
parental disomy for this chromosome in 4 of 35 patients 
with SRS. Nishita et al. (1996) suggested that MEST, the 
first imprinted gene to be identified on chromosome 7, is 
involved in the causation of this syndrome. Riesewijk et al. 
(1998) performed a mutation screen of the PEG1/MEST 
gene in 49 patients with SRS and 9 patients with primor- 
dial growth retardation (PGR). As background for this, they 
determined the complete genomic structure of the MEST 
gene, which comprises 12 exons. Apart from 1 silent mu- 
tation and 2 novel polymorphisms, nucleotide changes 
were not detected in any of the SRS or PGR patients. 
Moreover, methylation patterns of the 5-prime region of 
PEG 1/MEST were found to be normal in 35 SRS and 9 PGR 
patients and different from the pattern seen in patients 
with maternal uniparental disomy 7. Kobayashi et al. 
(2001) presented findings indicating that PEG1/MEST can 
be excluded as a major determinant of SRS. In a screening 



of 15 SRS patients, no aberrant expression patterns of 2 
splice variants were detected in lymphocytes. Direct se- 
quence analysis failed to detect any mutations in the cod- 
ing region of isoform-1, which the authors called alpha, 
and there were no significant mutations in the 5-prime 
flanking upstream region containing the predicted pro- 
moter and the genomic region that is highly conserved 
between human and mouse. Differential methylation pat- 
terns of the CpG islands for the alpha isoform were nor- 
mally maintained and resulted in the same patterns as in 
normal controls, suggesting that there was no loss of im- 
printing. 

[3742] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3743] Nishita, Y.; Yoshida, I.; Sado, T.; Takagi, N. : Genomic im- 
printing and chromosomal localization of the human MEST 
gene. Genomics 36: 539-542, 1996. ; and 

t 3744 ] Kobayashi, S.; Uemura, H.; Kohda, T.; Nagai, T.; Chinen, 
Y.; Naritomi, K.; Kinoshita, E.; Ohashi, H.; Imaizumi, K.; 
Tsukahara, M.; Sugio, Y.; Tonoki, H.; Kishino, T.; Tanaka, 
T.; Yamada, M. 

[3745] Further studies establishing the function and utilities of 



MEST are found in John Hopkins OMIM database record ID 
601029, and in sited publications numbered 949, 
2241-2242, 2093, 2243-2246, 234 and 2438-2440 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.Antigen Identified 
By Monoclonal Antibody Ki-67 (MKI67, Accession 
NM_002417) is another VGAM130 host target gene. 
MKI67 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by MKI67, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of MKI67 BINDING SITE, designated SEQ ID:927, 
to the nucleotide sequence of VGAM130 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:465. 
[3746] Another function of VGAM130 is therefore inhibition of 
Antigen Identified By Monoclonal Antibody Ki-67 (MKI67, 
Accession NM.002417), a gene which thought to be re- 
quired for maintaining cell proliferation. Accordingly, util- 
ities of VGAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MKI67. The function of MKI67 has been established by 
previous studies. Ki-67 is a commercially available mono- 



clonal antibody that reacts with a nuclear antigen ex- 
pressed in proliferating cells but not in quiescent cells. 
Expression of this antigen occurs preferentially during late 
Gl, S, G2, and M phases of the cell cycle, while in cells in 
GO phase the antigen cannot be detected. Consequently, 
the antibody is used in tumor pathology to detect prolif- 
erating cells in neoplastic diseases. In cultured cells an 
antigen in the nucleolus of interphase cells stains with Ki- 
67, which, furthermore, reacts with an interchromatinous 
network during mitosis. From study of a panel of human- 
rodent somatic cell hybrids, Schonk et al. (1989) demon- 
strated that a gene involved in the expression of the anti- 
gen is located on chromosome 10. By in situ hybridiza- 
tion, Fonatsch et al. (1991) regionalized the MKI67 gene 
to 10q25-qter. By FISH, Traut et al. (1998) mapped the 
mouse Mki67 gene to chromosome 7F3-F5. By immuno- 
screening a cDNA expression library, followed by RT-PCR 
and 5-prime and 3-prime RACE, Schluter et al. (1993) 
isolated 2 cDNAs encoding isoforms of Ki-67. Genomic 
sequence analysis determined that the Ki-67 gene con- 
tains 15 exons. The Ki-67 repeat region, within which 
there is a 22-amino acid Ki-67 motif, is encoded by exon 
13. The shorter isoform lacks exon 7. Northern blot anal- 



ysis revealed multiple transcripts ranging from approxi- 
mately 8.9 to 12.5 kb in proliferating but not quiescent 
cells. Immunoblot analysis showed expression of 320- 
and 359-kD proteins. Sequence analysis predicted that 
the short-lived 2,896- and 3,256-amino acid protein iso- 
forms contain potential nuclear targeting signals, over 
200 potential phosphorylation sites, 19 N-myristoylation 
sites, 3 amidation sites, and numerous PEST sites. Anti- 
sense oligonucleotides inhibited cellular proliferation in a 
dose-dependent manner, suggesting that Ki-67 protein 
expression may be an absolute requirement for cell prolif- 
eration. 

[3747] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3748] Schluter, C; Duchrow, M.; Wohlenberg, C; Becker, M. H. 

G; Key, C; Flad, H.-D.; Gerdes, J. : The cell proliferation-as- 
sociated antigen of antibody Ki-67: a very large, ubiqui- 
tous nuclear protein with numerous repeated elements, 
representing a new kind of cell cycle-maintaining pro- 
teins. J. Cell. Biol. 123: 513-522, 1993. ; and 

[3749] Traut, W.; Scholzen, T.; Winking, H.; Kubbutat, M. H. G.; 
Gerdes, J. : Assignment of the murine Ki-67 gene (Mki67) 



to chromosome band 7F3-F5 by in situ hybridization. Cy- 
togenet. Cell Ge. 
[3750] Further studies establishing the function and utilities of 
MKI67 are found in John Hopkins OMIM database record 
ID 176741, and in sited publications numbered 384-387 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Matrix Metallopro- 
teinase 19 (MMP19, Accession NM.022790) is another 
VGAM130 host target gene. MMP19 BINDING SITE1 and 
MMP19 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
MMP19, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MMP19 BINDING SITE1 and MMP19 BINDING 
SITE2, designated SEQ ID:2011 and SEQ ID:2012 respec- 
tively, to the nucleotide sequence of VGAM130 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:465. 

[3751] Another function of VGAM130 is therefore inhibition of 
Matrix Metalloproteinase 19 (MMP19, Accession 
NM_022790). Accordingly, utilities of VGAM 130 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with MMP19. Proteasome 
(prosome, macropain) 26S Subunit, Non-ATPase, 9 
(PSMD9, Accession NM_002813) is another VGAM130 host 
target gene. PSMD9 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by PSMD9, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of PSMD9 BINDING SITE, designated 
SEQ ID:957, to the nucleotide sequence of VGAM130 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:465. 

[3752] Another function of VGAM130 is therefore inhibition of 
Proteasome (prosome, macropain) 26S Subunit, Non- 
ATPase, 9 (PSMD9, Accession NM_002813), a gene which 
acts as a regulatory subunit of the 26 proteasome. Ac- 
cordingly, utilities of VGAM130 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSMD9. The function of PSMD9 has been es- 
tablished by previous studies. The 26S proteasome is a 
eukaryotic ATP-dependent protease that selectively de- 
grades intracellular target proteins that are modified by 
the covalent attachment of ubiquitin. It is composed of a 



central catalytic 20S proteasome, which consists of a fam- 
ily of small proteins, and 2 large regulatory modules, 
named PA700, which consist of approximately 20 hetero- 
geneous proteins. A proteasomal modulator complex, 
composed of p27, p42, and p50 subunits, stimulates the 
association of the 20S proteasome with PA700 to form the 
active 26S proteasome. Watanabe et al. (1998) cloned 2 
distinct human brain cDNAs encoding p27, or PSMD9. 
Compared with the longer cDNA, the shorter cDNA has a 
65-bp deletion near the 3-prime region that results in a 
new inframe termination codon farther downstream. The 
longer cDNA encodes a deduced 209-amino acid protein 
with a calculated molecular mass of 22,764 Da. The 
shorter cDNA encodes a deduced 223-amino acid protein 
with a calculated molecular mass of 24,652 Da. The 
longer PSMD9 protein exhibits 36% sequence identity with 
an S. cerevisiae protein, which the authors named NAS2 
for 'non-ATPase subunit 2,' and 31.9% identity with a C. 
elegans protein. Disruption of the yeast NAS2 gene did 
not affect cell viability or proliferation. Watanabe et al. 
(1998) demonstrated that the PSMD9 protein, along with 
the ATPase components TBP1 (PSMC3; 186852) and p42 
(PSMC6; 602708), associated with both the modulator 



complex and the 26S proteasome complex. Northern blot 
analysis detected an approximately 1.3-kb PSMD9 tran- 
script in all tissues examined, with highest levels in liver 
and kidney. E12 and E47 (see OMIM Ref. No. TCF3; 
147141), members of the ubiquitous E2A protein family, 
function with basic helix-loop-helix (bHLH) proteins to 
bind and transactivate promoters via conserved sequence 
elements known as E boxes. By yeast 2-hybrid screening 
of a rat insulinoma cell cDNA library using the bHLH do- 
main-containing C terminus of E12 as bait, Thomas et al. 
(1999) obtained a cDNA encoding rat Bridge-1. Sequence 
analysis predicted that the 222-amino acid Bridge-1 pro- 
tein shares 98% amino acid similarity with human PSMD9 
over the first 184 amino acids but diverges in the C termi- 
nus Bridge-1 contains a PDZ-like domain from amino 
acids 138 to 178, forming 3 beta sheets and 2 alpha he- 
lices. SDS-PAGE analysis showed that Bridge-1 is ex- 
pressed as a 28-kD protein, close to the deduced value of 
25 kD. Using Bridge-1 cDNA as probe, Northern blot anal- 
ysis detected a 1.0-kb transcript in all rat and human tis- 
sues tested, with highest expression in pancreas, testis, 
kidney, and liver. Immunocytochemistry assessment 
demonstrated predominant nuclear localization of Bridge- 



1, with lower levels in cytoplasm. Immunoprecipitation 
analysis determined that anti-Bridge-1 coimmunoprecipi- 
tates E12 or E12 and E47 through their C-terminal bHLH 
domains, but only in the presence of the PDZ domain of 
Bridge- 1. CAT assays indicated that Bridge- 1 together 
with E12 or E47 coactivates insulin (OMIM Ref. No. 
176730) promoter elements. 

[3753] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3754] Thomas, M. K.; Yao, K.-M.; Tenser, M. S.; Wong, G. C; 

Habener, J. F. : Bridge-1, a novel PDZ-domain coactivator 
of E2A-mediated regulation of insulin gene transcription. 
Molec. Cell. Biol. 19: 8492-8504, 1999. ; and 

[3755] Watanabe, T. K.; Saito, A.; Suzuki, M.; Fujiwara, T.; Taka- 
hashi, E.; Slaughter, C. A.; DeMartino, C. N.; Hendil, K. B.; 
Chung, C. H.; Tanahashi, N.; Tanaka, K. : cDNA cloning 
and chara. 

[3756] Further studies establishing the function and utilities of 
PSMD9 are found in John Hopkins OMIM database record 
ID 603146, and in sited publications numbered 
1232-1233 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 



ence.SH3-domain GRB2-like 2 (SH3GL2, Accession 
NM_003026) is another VGAM130 host target gene. 
SH3GL2 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
SH3GL2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SH3GL2 BINDING SITE, designated SEQ 
ID:984, to the nucleotide sequence of VGAM130 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:465. 

[3757] Another function of VGAM130 is therefore inhibition of 
SH3-domain GRB2-like 2 (SH3GL2, Accession 
NM_003026), a gene which plays a role in synaptic vesicle 
recycling, in particular in clathrin-mediated vesicle endo- 
cytosis. Accordingly, utilities of VGAM130 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with SH3GL2. The function of SH3GL2 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM84. Spectrin, 
Alpha, Non-erythrocytic 1 (alpha-fodrin) (SPTAN1, Acces- 
sion NM.003127) is another VGAM130 host target gene. 



SPTAN1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by SP- 
TAN1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of SPTAN1 BINDING SITE, designated SEQ ID:994, 
to the nucleotide sequence of VGAM130 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:465. 
[3758] Another function of VGAM130 is therefore inhibition of 
Spectrin, Alpha, Non-erythrocytic 1 (alpha-fodrin) 
(SPTAN1, Accession NM.003127). Accordingly, utilities of 
VGAM 130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SPTAN1. 
Synaptogyrin 1 (SYNGR1, Accession NM_004711) is an- 
other VGAM 130 host target gene. SYNGR1 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SYNGR1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SYNGR1 
BINDING SITE, designated SEQ ID:1146, to the nucleotide 
sequence of VGAM130 RNA, herein designated VGAM 
RNA, also designated SEQ ID:465. 



[3759] Another function of VGAM130 is therefore inhibition of 
Synaptogyrin 1 (SYNGR1, Accession NM_004711), a gene 
which belongs to transmembrane synaptic vesicle protein 
and may function in membrane recycling. Accordingly, 
utilities of VGAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SYNGR1. The function of SYNGR1 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM 9 7.Tri partite Motif-containing 9 
(TRIM 9, Accession NM.052978) is another VGAM 130 host 
target gene. TRIM9 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by TRIM9, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TRIM9 BINDING SITE, designated SEQ 
ID:2353, to the nucleotide sequence of VGAM 130 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:465. 

[3760] Another function of VGAM130 is therefore inhibition of 
Tripartite Motif-containing 9 (TRIM9, Accession 
NM_052978), a gene which may function as a positive 



regulator for mannosylphosphate transferase and is re- 
quired to mediate mannosylphosphate transfer in both the 
core and outer chain portions of n-linked. oligosaccha- 
rides. Accordingly, utilities of VGAM130 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TRIM9. The function of TRIM9 and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAMlOl.Transient 
Receptor Potential Cation Channel, Subfamily M, Member 
2 (TRPM2, Accession NM.003307) is another VGAM130 
host target gene. TRPM2 BINDING SITE is HOST TARGET 
binding site found in the 5 N untranslated region of mRNA 
encoded by TRPM2, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of TRPM2 BINDING SITE, des- 
ignated SEQ ID:1011, to the nucleotide sequence of 
VGAM130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 
[3761] Another function of VGAM130 is therefore inhibition of 

Transient Receptor Potential Cation Channel, Subfamily M, 
Member 2 (TRPM2, Accession NM_003307), a gene which 



may be a calcium channel. Accordingly, utilities of 
VGAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRPM2. 
The function of TRPM2 has been established by previous 
studies. By Southern analysis of somatic cell hybrids, 
Purrello et al. (1991) concluded that a single gene is re- 
sponsible for the multiple functions of sulfated glycopro- 
teins and that the SGP2 gene is located on human chro- 
mosome 8. Slawin et al. (1990) also mapped SGP2 to 
chromosome 8 by Southern analysis of hamster-human 
hybrid cell lines. Likewise, Tobe et al. (1991) mapped the 
CLI gene to human chromosome 8 by spot blot hybridiza- 
tion of flow-sorted chromosomes using a cDNA probe. 
Dietzsch et al. (1992) regionalized the gene to 8p21-pl2 
by isotopic in situ hybridization. Using RFLVs (restriction 
fragment length variations) for interspecies linkage analy- 
sis, Birkenmeier et al. (1993) demonstrated that the ho- 
mologous gene is located on mouse chromosome 14. By 
isolating and characterizing 3 partially overlapping cosmid 
clones, Fink et al. (1993) established the complete physi- 
cal map of the clusterin gene which spans about 20 kb. By 
fluorescence in situ hybridization, they showed that CLI is 
located on 8p21, proximal to the lipoprotein lipase gene 



(OMIM Ref. No. 238600). They cited information suggest- 
ing that the CLI gene may be a candidate gene determin- 
ing susceptibility to atherosclerosis. Animal model experi- 
ments lend further support to the function of TRPM2. Fol- 
lowing neonatal hypoxic-ischemic brain injury in mice (a 
model of cerebral palsy), there is evidence of apoptotic 
changes such as activation of neuronal caspase-3 (OMIM 
Ref. No. 600636), as well as an accumulation of clusterin 
in dying neurons. Han et al. (2001) generated mice defi- 
cient in clusterin by targeted disruption. Clusterin -/- 
mice had 50% less brain injury following neonatal hy- 
poxia-ischemia. The absence of clusterin had no effect on 
caspase-3 activation, and clusterin accumulation and cas- 
pase-3 activation did not colocalize to the same cells. 
Studies with cultured cortical neurons demonstrated that 
exogenous purified astrocyte-secreted clusterin exacer- 
bated oxygen/glucose-deprivation-induced necrotic 
death. Han et al. (2001) concluded that clusterin may be a 
therapeutic target to modulate noncaspase-dependent 
neuronal death following acute brain injury. 
[3762] it is appreciated that the abovementioned animal model 

for TRPM2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 



ciated from the publications sited hereinbelow. 
[3763] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[3764] pink, T. M.; Zimmer, M.; Tschopp, J.; Etienne, J.; Jenne, D. 

E.; Lichter, P. : Human clusterin (CLI) maps to 8p21 in 

proximity to the lipoprotein lipase (LPL) gene. Genomics 

16: 526-528, 1993. ; and 
[3765] Han, B. H.; DeMattos, R. B.; Dugan, L. L; Kim-Han, J. S.; 

Brendza, R. P.; Fryer, J. D.; Kierson, M.; CirritoJ.; Quick, 

K.; Harmony, J. A. K.; Aronow, B. J.; Holtzman, D. M. : 

Clusterin c. 

[3766] Further studies establishing the function and utilities of 
TRPM2 are found in John Hopkins OMIM database record 
ID 185430, and in sited publications numbered 184-186, 
108-118, 599-12 and 290-292 listed in the bibliography 
section hereinbelow, which are also hereby incorporated 
by reference.ATP Synthase Mitochondrial Fl Complex As- 
sembly Factor 1 (ATPAF1, Accession XM.027313) is an- 
other VGAM130 host target gene. ATPAF1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ATPAF1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ATPAF1 
BINDING SITE, designated SEQ ID:2582, to the nucleotide 
sequence of VGAM130 RNA, herein designated VGAM 
RNA, also designated SEQ ID:465. 
[3767] Another function of VGAM130 is therefore inhibition of 
ATP Synthase Mitochondrial Fl Complex Assembly Factor 
1 (ATPAF1, Accession XM_027313). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with AT- 
PAF1. Centaurin, Gamma 2 (CENTG2, Accession 
NM.014914) is another VGAM 130 host target gene. 
CENTG2 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
CENTG2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CENTG2 BINDING SITE, designated SEQ 
ID:1587, to the nucleotide sequence of VGAM 130 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:465. 

[3768] Another function of VGAM130 is therefore inhibition of 
Centaurin, Gamma 2 (CENTG2, Accession NM.014914). 



Accordingly, utilities of VGAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CENTG2. Collagen, Type XII, Alpha 1 
(COL12A1, Accession NM_080645) is another VGAM130 
host target gene. COL12A1 BINDING SITE1 and COL12A1 
BINDING SITE2 are HOST TARGET binding sites found in 
untranslated regions of mRNA encoded by COL12A1, cor- 
responding to HOST TARGET binding sites such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of COL12A1 BINDING SITE1 and COL12A1 BINDING SITE2, 
designated SEQ ID:2381 and SEQ ID:1103 respectively, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 
[3769] Another function of VGAM130 is therefore inhibition of 
Collagen, Type XII, Alpha 1 (COL12A1, Accession 
NM_080645). Accordingly, utilities of VGAM 130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL12A1. DKFZp566H0824 
(Accession NM.017535) is another VGAM 130 host target 
gene. DKFZp566H0824 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZp566H0824, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZp566H0824 
BINDING SITE, designated SEQ ID:1721, to the nucleotide 
sequence of VGAM130 RNA, herein designated VGAM 
RNA, also designated SEQ ID:465. 

[3770] Another function of VGAM130 is therefore inhibition of 
DKFZp566H0824 (Accession NM.017535). Accordingly, 
utilities of VGAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp566H0824. FLJ11726 (Accession NM.024971) 
is another VGAM 130 host target gene. FLJ11726 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by FLJ11726, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11726 BINDING SITE, designated SEQ ID:2119, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3771] Another function of VGAM130 is therefore inhibition of 

FLJ11726 (Accession NM.024971). Accordingly, utilities of 
VGAM 130 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ11726. 
FLJ12668 (Accession NM.024997) is another VGAM130 
host target gene. FLJ 12668 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 12668, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ12668 BINDING SITE, 
designated SEQ ID:2124, to the nucleotide sequence of 
VGAM130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 
[3772] Another function of VGAM130 is therefore inhibition of 

FLJ12668 (Accession NM_024997). Accordingly, utilities of 
VGAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12668. 
FLJ13385 (Accession NM.024853) is another VGAM130 
host target gene. FLJ 13385 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ 13385, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13385 BINDING SITE, 
designated SEQ ID:2098, to the nucleotide sequence of 



VGAM130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 

[3773] Another function of VGAM130 is therefore inhibition of 

FLJ13385 (Accession NM.024853). Accordingly, utilities of 
VGAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13385. 
FLJ14936 (Accession NM.032284) is another VGAM130 
host target gene. FLJ 14936 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 14936, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ14936 BINDING SITE, 
designated SEQ ID:2243, to the nucleotide sequence of 
VGAM 130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 

[3774] Another function of VGAM130 is therefore inhibition of 

FLJ14936 (Accession NM.032284). Accordingly, utilities of 
VGAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14936. 
FLJ14957 (Accession NM.032866) is another VGAM130 
host target gene. FLJ14957 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by FLJ14957, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ14957 BINDING SITE, 
designated SEQ ID:2291, to the nucleotide sequence of 
VGAM130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 

[3775] Another function of VGAM130 is therefore inhibition of 

FLJ14957 (Accession NM.032866). Accordingly, utilities of 
VGAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14957. 
HSU79275 (Accession XM.038959) is another VGAM 130 
host target gene. HSU79275 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by HSU79275, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of HSU79275 BINDING 
SITE, designated SEQ ID:2746, to the nucleotide sequence 
of VGAM 130 RNA, herein designated VGAM RNA, also 
designated SEQ ID:465. 

[3776] Another function of VGAM130 is therefore inhibition of 
HSU79275 (Accession XM_038959). Accordingly, utilities 



of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
HSU79275. KALI (Accession NM_052931) is another 
VGAM130 host target gene. KALI BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by KALI, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KALI BINDING SITE, desig- 
nated SEQ ID:2346, to the nucleotide sequence of 
VGAM130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 
[3777] Another function of VGAM130 is therefore inhibition of 
KALI (Accession NM_052931). Accordingly, utilities of 
VGAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KALI. 
KIAA0121 (Accession XM.052386) is another VGAM130 
host target gene. KIAA0121 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0121, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0121 BINDING SITE, 



designated SEQ ID:2957, to the nucleotide sequence of 
VGAM130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 

[3778] Another function of VGAM130 is therefore inhibition of 
KIAA0121 (Accession XM.052386). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0121. KIAA0254 (Accession NM.014758) is another 
VGAM 130 host target gene. KIAA0254 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0254, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0254 BINDING SITE, designated SEQ ID:1540, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3779] Another function of VGAM130 is therefore inhibition of 
KIAA0254 (Accession NM_014758). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0254. KIAA0820 (Accession XM.044463) is another 
VGAM 130 host target gene. KIAA0820 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0820, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0820 BINDING SITE, designated SEQ ID:2838, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3780] Another function of VGAM130 is therefore inhibition of 
KIAA0820 (Accession XM.044463). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0820. KIAA0863 (Accession XM_170863) is another 
VGAM 130 host target gene. KIAA0863 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0863, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0863 BINDING SITE, designated SEQ ID:3669, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3781] Another function of VGAM130 is therefore inhibition of 



KIAA0863 (Accession XM_170863). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0863. KIAA1023 (Accession NM.017604) is another 
VGAM130 host target gene. KIAA1023 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1023, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1023 BINDING SITE, designated SEQ ID:1728, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 
[3782] Another function of VGAM130 is therefore inhibition of 
KIAA1023 (Accession NM.017604). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1023. KIAA1161 (Accession XM_088501) is another 
VGAM 130 host target gene. KIAA1161 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA1161, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1161 BINDING SITE, designated SEQ ID:3213, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3783] Another function of VGAM130 is therefore inhibition of 
KIAA1161 (Accession XM_088501). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1161. KIAA1254 (Accession XM.046132) is another 
VGAM 130 host target gene. KIAA1254 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1254, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1254 BINDING SITE, designated SEQ ID:2876, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3784] Another function of VGAM130 is therefore inhibition of 
KIAA1254 (Accession XM.046132). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1254. KIAA1805 (Accession XM.086976) is another 



VGAM130 host target gene. KIAA1805 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1805, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1805 BINDING SITE, designated SEQ ID:3148, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 
[3785] Another function of VGAM130 is therefore inhibition of 
KIAA1805 (Accession XM.086976). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1805. KIAA1866 (Accession XM.027658) is another 
VGAM 130 host target gene. KIAA1866 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1866, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1866 BINDING SITE, designated SEQ ID:2587, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 



[3786] Another function of VGAM130 is therefore inhibition of 
KIAA1866 (Accession XM.027658). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1866. KIAA1958 (Accession XM.088566) is another 
VGAM130 host target gene. KIAA1958 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1958, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1958 BINDING SITE, designated SEQ ID:3218, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3787] Another function of VGAM130 is therefore inhibition of 
KIAA1958 (Accession XM.088566). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1958. LIM Domain Kinase 2 (LIMK2, Accession 
NM.016733) is another VGAM 130 host target gene. LIMK2 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by LIMK2, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LIMK2 BINDING SITE, designated SEQ ID: 1709, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3788] Another function of VGAM130 is therefore inhibition of 

LIM Domain Kinase 2 (LIMK2, Accession NM.016733). Ac- 
cordingly, utilities of VGAM130 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LIMK2. MGC12921 (Accession XM.033362) 
is another VGAM 130 host target gene. MGC12921 BIND- 
ING SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by MGC12921, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MGC12921 BINDING SITE, designated SEQ ID:2666, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3789] Another function of VGAM130 is therefore inhibition of 
MGC12921 (Accession XM_033362). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



MGC12921. MGC5149 (Accession XM.051200) is another 
VGAM130 host target gene. MGC5149 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC5149, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC5149 
BINDING SITE, designated SEQ ID:2939, to the nucleotide 
sequence of VGAM130 RNA, herein designated VGAM 
RNA, also designated SEQ ID:465. 
[3790] Another function of VGAM130 is therefore inhibition of 
MGC5149 (Accession XM.051200). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC5149. MOST2 (Accession NM.020250) is another 
VGAM 130 host target gene. MOST2 BINDING SITE is HOST 
TARGET binding site found in the 5^ untranslated region 
of mRNA encoded by MOST2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MOST2 BINDING 
SITE, designated SEQ ID:1909, to the nucleotide sequence 
of VGAM 130 RNA, herein designated VGAM RNA, also 



designated SEQ ID:465. 
[3791] Another function of VGAM130 is therefore inhibition of 
MOST2 (Accession NM_020250). Accordingly, utilities of 
VGAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MOST2. 
Mitochondrial Ribosomal Protein L9 (MRPL9, Accession 
NM.031420) is another VGAM130 host target gene. 
MRPL9 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
MRPL9, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MRPL9 BINDING SITE, designated SEQ 
ID:2195, to the nucleotide sequence of VGAM130 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:465. 

[3792] Another function of VGAM130 is therefore inhibition of 
Mitochondrial Ribosomal Protein L9 (MRPL9, Accession 
NM_031420). Accordingly, utilities of VGAM 130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPL9. Nuclear Cap Binding 
Protein Subunit 2, 20kDa (NCBP2, Accession NM_007362) 
is another VGAM 130 host target gene. NCBP2 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by NCBP2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
NCBP2 BINDING SITE, designated SEQ ID: 1397, to the nu- 
cleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 
[3793] Another function of VGAM130 is therefore inhibition of 
Nuclear Cap Binding Protein Subunit 2, 20kDa (NCBP2, 
Accession NM.007362). Accordingly, utilities of VGAM 130 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NCBP2. Phosphate 
Cytidylyltransferase 1, Choline, Beta Isoform (PCYT1B, Ac- 
cession NM.004845) is another VGAM 130 host target 
gene. PCYT1B BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
PCYT1B, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PCYT1B BINDING SITE, designated SEQ 
ID:1160, to the nucleotide sequence of VGAM 130 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:465. 

[3794] Another function of VGAM130 is therefore inhibition of 
Phosphate Cytidylyltransferase 1, Choline, Beta Isoform 
(PCYT1B, Accession NM_004845). Accordingly, utilities of 
VGAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PCYT1B. 
PIP3-E (Accession XM.039749) is another VGAM130 host 
target gene. PIP3-E BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by PIP3-E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PIP3-E BINDING SITE, designated SEQ 
ID:2764, to the nucleotide sequence of VGAM130 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:465. 

[3795] Another function of VGAM130 is therefore inhibition of 
PIP3-E (Accession XM.039749). Accordingly, utilities of 
VGAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PIP3-E. 
Protein Phosphatase 1, Regulatory (inhibitor) Subunit 15B 
(PPP1R15B, Accession NM.032833) is another VGAM 130 
host target gene. PPP1R15B BINDING SITE is HOST TARGET 



binding site found in the 5^ untranslated region of mRNA 
encoded by PPP1R15B, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PPP1R15B BINDING SITE, 
designated SEQ ID:2288, to the nucleotide sequence of 
VGAM130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 
[3796] Another function of VGAM130 is therefore inhibition of 
Protein Phosphatase 1, Regulatory (inhibitor) Subunit 15B 
(PPP1R15B, Accession NM_032833). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PPP1R15B. Tuftelin Interacting Protein 11 (TFIP11, Acces- 
sion NM.012143) is another VGAM 130 host target gene. 
TFIP11 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
TFIP11, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TFIP11 BINDING SITE, designated SEQ 
ID:1410, to the nucleotide sequence of VGAM 130 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:465. 

[3797] Another function of VGAM130 is therefore inhibition of 
Tuftelin Interacting Protein 11 (TFIP11, Accession 
NM_012143). Accordingly, utilities of VGAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TFIP11. LOC132617 
(Accession XM.067939) is another VGAM130 host target 
gene. LOC132617 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by LOC132617, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC132617 BINDING SITE, desig- 
nated SEQ ID:3039, to the nucleotide sequence of 
VGAM130 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:465. 

[3798] Another function of VGAM130 is therefore inhibition of 

LOC132617 (Accession XM_067939). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC132617. LOC147660 (Accession XM.085825) is an- 
other VGAM 130 host target gene. LOC147660 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC147660, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147660 BINDING SITE, designated SEQ ID:3111, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3799] Another function of VGAM130 is therefore inhibition of 

LOC147660 (Accession XM_085825). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147660. LOC149302 (Accession XM.086489) is an- 
other VGAM 130 host target gene. LOC149302 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC149302, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149302 BINDING SITE, designated SEQ ID:3129, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3800] Another function of VGAM130 is therefore inhibition of 

LOC149302 (Accession XM_086489). Accordingly, utilities 



of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149302. LOC151720 (Accession XM.087279) is an- 
other VGAM130 host target gene. LOC151720 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC151720, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151720 BINDING SITE, designated SEQ ID:3160, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 
[3801] Another function of VGAM130 is therefore inhibition of 

LOC151720 (Accession XM_087279). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151720. LOC152215 (Accession XM.087407) is an- 
other VGAM130 host target gene. LOC152215 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC152215, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC152215 BINDING SITE, designated SEQ ID:3167, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3802] Another function of VGAM130 is therefore inhibition of 

LOC152215 (Accession XM_087407). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152215. LOC152426 (Accession XM.098225) is an- 
other VGAM 130 host target gene. LOC152426 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC152426, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152426 BINDING SITE, designated SEQ ID:3359, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3803] Another function of VGAM130 is therefore inhibition of 

LOC152426 (Accession XM_098225). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152426. LOC155179 (Accession XM_088169) is an- 
other VGAM 130 host target gene. LOC155179 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC155179, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155179 BINDING SITE, designated SEQ ID:3199, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3804] Another function of VGAM130 is therefore inhibition of 

LOC155179 (Accession XM.088169). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC155179. LOC157562 (Accession XM.098779) is an- 
other VGAM130 host target gene. LOC157562 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC157562, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157562 BINDING SITE, designated SEQ ID:3381, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3805] Another function of VGAM 130 is therefore inhibition of 



LOC157562 (Accession XM.098779). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157562. LOC163115 (Accession XM_092010) is an- 
other VGAM130 host target gene. LOC163115 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC163115, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC163115 BINDING SITE, designated SEQ ID:3244, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 
[3806] Another function of VGAM130 is therefore inhibition of 

LOC163115 (Accession XM_092010). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC163115. LOC169026 (Accession XM.095471) is an- 
other VGAM 130 host target gene. LOC169026 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC169026, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC169026 BINDING SITE, designated SEQ ID:3260, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3807] Another function of VGAM130 is therefore inhibition of 

LOC169026 (Accession XM_095471). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC169026. LOC170106 (Accession XM.093106) is an- 
other VGAM 130 host target gene. LOC170106 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC170106, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC170106 BINDING SITE, designated SEQ ID:3255, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3808] Another function of VGAM130 is therefore inhibition of 

LOC170106 (Accession XM.093106). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC170106. LOC170425 (Accession XM.084330) is an- 



other VGAM130 host target gene. LOC170425 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC170425, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC170425 BINDING SITE, designated SEQ ID:3048, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 
[3809] Another function of VGAM130 is therefore inhibition of 

LOC170425 (Accession XM_084330). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC170425. LOC197342 (Accession XM.113869) is an- 
other VGAM 130 host target gene. LOC197342 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC197342, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197342 BINDING SITE, designated SEQ ID:3423, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 



°] Another function of VGAM130 is therefore inhibition of 
LOC197342 (Accession XM.113869). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC197342. LOC200488 (Accession XM.117240) is an- 
other VGAM130 host target gene. LOC200488 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC200488, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200488 BINDING SITE, designated SEQ ID:3477, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

1 ] Another function of VGAM130 is therefore inhibition of 
LOC200488 (Accession XM_117240). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200488. LOC2 19667 (Accession XM_166098) is an- 
other VGAM 130 host target gene. LOC219667 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 19667, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219667 BINDING SITE, designated SEQ ID:3517, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3812] Another function of VGAM130 is therefore inhibition of 

LOC2 19667 (Accession XM.166098). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19667. LOC220980 (Accession XM.167629) is an- 
other VGAM 130 host target gene. LOC220980 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC220980, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220980 BINDING SITE, designated SEQ ID:3592, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3813] Another function of VGAM130 is therefore inhibition of 

LOC220980 (Accession XM_167629). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC220980. LOC253461 (Accession XM.172341) is an- 
other VGAM130 host target gene. LOC253461 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC253461, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253461 BINDING SITE, designated SEQ ID:3700, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 
[3814] Another function of VGAM130 is therefore inhibition of 

LOC253461 (Accession XM.172341). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253461. LOC253502 (Accession XM.170561) is an- 
other VGAM130 host target gene. LOC253502 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC253502, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253502 BINDING SITE, designated SEQ ID:3660, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:465. 

[3815] Another function of VGAM130 is therefore inhibition of 

LOC253502 (Accession XM_170561). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253502. LOC254211 (Accession XM.172845) is an- 
other VGAM 130 host target gene. LOC254211 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254211, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254211 BINDING SITE, designated SEQ ID:3707, to 
the nucleotide sequence of VGAM130 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:465. 

[3816] Another function of VGAM130 is therefore inhibition of 

LOC254211 (Accession XM.172845). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254211. LOC90785 (Accession XM.034110) is an- 
other VGAM 130 host target gene. LOC90785 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90785, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90785 BINDING SITE, designated SEQ ID:2677, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3817] Another function of VGAM130 is therefore inhibition of 
LOC90785 (Accession XM_034110). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90785. LOC91050 (Accession XM.035703) is another 
VGAM 130 host target gene. LOC91050 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC91050, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91050 BINDING SITE, designated SEQ ID:2701, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3818] Another function of VGAM130 is therefore inhibition of 
LOC91050 (Accession XM_035703). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC91050. LOC91380 (Accession XM.038134) is another 
VGAM130 host target gene. LOC91380 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC91380, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91380 BINDING SITE, designated SEQ ID:2733, to the 
nucleotide sequence of VGAM130 RNA, herein designated 
VGAM RNA, also designated SEQ ID:465. 

[3819] Another function of VGAM130 is therefore inhibition of 
LOC91380 (Accession XM_038134). Accordingly, utilities 
of VGAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91380. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 131 (VGAM131) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3820] VGAM 131 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM131 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3821] VGAM131 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 131 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3822] VGAM 131 gene encodes a VGAM 131 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM131 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM131 precursor RNA is designated SEQ 
ID: 117, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:117 is 
located at position 60496 relative to the genome of Vac- 
cinia Virus. 

[3823] VGAM 131 precursor RNA folds onto itself, forming 

VGAM 131 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[3824] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM131 folded precursor RNA into VGAM131 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 
quence of VGAM 131 RNA is designated SEQ ID:466, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3825] VGAM 131 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 131 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 131 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 



[3826] VGAM131 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 131 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM131 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 131 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 131 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3827] The complementary binding of VGAM 131 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM131 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 131 host tar- 
get RNA into VGAM131 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3828] it is appreciated that VGAM 131 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 131 host target genes. The mRNA of 
each one of this plurality of VGAM131 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 131 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 131 RNA causes in- 
hibition of translation of respective one or more VGAM 131 
host target proteins. 

[3829] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 131 gene, herein designated VGAM GENE, on one or 
more VGAM131 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3830] it is yet further appreciated that a function of VCAM131 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM131 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM131 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM131 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3831] Nucleotide sequences of the VGAM131 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM131 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM131 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 131 are further 
described hereinbelow with reference to Table 1. 

[3832] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM131 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM131 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3833] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM131 gene, herein designated VGAM is 
inhibition of expression of VGAM131 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 131 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 13 1 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3834] Eukaryotic Translation Initiation Factor 2C, 1 (EIF2C1, Ac- 
cession NM.012199) is a VGAM 131 host target gene. 
EIF2C1 BINDING SITE is HOST TARGET binding site found 



in the 3 X untranslated region of mRNA encoded by 
EIF2C1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EIF2C1 BINDING SITE, designated SEQ 
ID:1414, to the nucleotide sequence of VGAM131 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:466. 

[3835] A function of VGAM 131 is therefore inhibition of Eukary- 
otic Translation Initiation Factor 2C, 1 (EIF2C1, Accession 
NM_012199), a gene which plays an important role in the 
eukaryotic peptide chain initiation process. Accordingly, 
utilities of VGAM131 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EIF2C1. The function of EIF2C1 has been established 
by previous studies. Koesters et al. (1999) isolated a 
EIF2C1 cDNA from a human fetal kidney cDNA library. To 
obtain genomic sequence information, they isolated a PI 
genomic clone containing the EIF2C1 locus. The human 
EIF2C1 gene encodes a protein of 857 amino acids. The 
2,571-bp open reading frame is flanked by 238 bp of 
5-prime sequence and an extremely large 3-prime un- 
translated region with multiple short repeated segments 



composed of mono-, tri— , or quatronucleotides inter- 
spersed throughout. Northern blot analysis demonstrated 
that the human EIF2C1 gene is ubiquitously expressed at 
low to medium levels. Differential polyadenylation and 
splicing resulted in a complex transcriptional pattern. 
Martinez et al. (2002) demonstrated that a single- 
stranded small interfering RNA (siRNA) resides in the hu- 
man RNA-induced silencing complex (RISC) together with 
the EIF2C1 and/or EIF2C2 (OMIM Ref. No. 606229) pro- 
teins. RISC could be rapidly formed in HeLa cell cytoplas- 
mic extract supplemented with 21-nucleotide siRNA du- 
plexes, but also by adding single-stranded antisense 
RNAs, which range in size between 19 and 29 nucleotides. 

[3836] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3837] Koesters, R.; Adams, V.; Betts, D.; Moos, R.; Schmid, M.; 
Siermann, A.; Hassam, S.; Weitz, S.; Lichter, P.; Heitz, P. 
U.; von Knebel Doeberitz, M.; Briner, J. : Human eukaryotic 
initiation factor EIF2C1 gene: cDNA sequence, genomic 
organization, localization to chromosomal bands 
Iq34-p35, and expression. Genomics 61: 210-218, 1999. 
; and 



[3838] Martinez, J.; Patkaniowska, A.; Urlaub, H.; Luhrmann, R.; 
Tuschi, T. : Single-stranded antisense siRNAs guide target 
RNA cleavage in RNAi. Cell 110: 563-574, 2002. 

[3839] Further studies establishing the function and utilities of 
EIF2C1 are found in John Hopkins OMIM database record 
ID 606228, and in sited publications numbered 
1530-1531 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Protocadherin Alpha 9 (PCDHA9, Accession 
NM.014005) is another VGAM131 host target gene. 
PCDHA9 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
PCDHA9, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PCDHA9 BINDING SITE, designated SEQ 
ID:1461, to the nucleotide sequence of VGAM131 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:466. 

[3840] Another function of VGAM131 is therefore inhibition of 
Protocadherin Alpha 9 (PCDHA9, Accession NM_014005), 
a gene which is a calcium-dependent cell-adhesion pro- 
tein. Accordingly, utilities of VGAM131 include diagnosis, 



prevention and treatment of diseases and clinical condi- 
tions associated with PCDHA9. The function of PCDHA9 
has been established by previous studies. Cadherins are 
calcium-dependent cell-cell adhesion molecules that me- 
diate neural cell-cell interactions. Protocadherins consti- 
tute a subfamily of nonclassic cadherins. PCDHA9 is a 
member of the alpha cluster of protocadherin genes on 
5q31. By screening a brain cDNA library for sequences 
with the potential to encode large proteins, Nagase et al. 
(1997) identified a cDNA encoding PCDHA9, which they 
termed KIAA0345. The deduced protein has 842 amino 
acids. RT-PCR analysis detected strongest expression of 
KIAA0345 in kidney and testis, followed by brain, lung, 
pancreas, and ovary. 

[3841] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3842] Nagase, T.; Ishikawa, I.; Nakajima, D.; Ohira, M.; Seki, N.; 
Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; O'Hara, 
O. : Prediction of the coding sequences of unidentified 
human genes. VII. The complete sequences of 100 new 
cDNA clones from brain which can code for large proteins 
in vitro. DNA Res. 4: 141-150, 1997. ; and 



[3843] Wu, Q.; Zhang, T.; Cheng, J.-F.; Kim, Y.; Grimwood, J.; 

SchmutzJ.; Dickson, M.; NoonanJ. P.; Zhang, M. Q.; My- 
ers, R. M.; Maniatis, T. : Comparative DNA sequence anal- 
ysis of mouse and. 

[3844] Further studies establishing the function and utilities of 
PCDHA9 are found in John Hopkins OMIM database record 
ID 606315, and in sited publications numbered 165 and 
2153 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. KIAA0923 
(Accession NM.014021) is another VGAM 131 host target 
gene. KIAA0923 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by KIAA0923, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0923 BINDING SITE, designated 
SEQ ID:1463, to the nucleotide sequence of VGAM 131 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:466. 

[3845] Another function of VGAM131 is therefore inhibition of 
KIAA0923 (Accession NM_014021). Accordingly, utilities 
of VGAM131 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA0923. UBF-fl (Accession NM.032828) is another 
VGAM131 host target gene. UBF-fl BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by UBF-fl, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of UBF-fl BINDING SITE, 
designated SEQ ID:2287, to the nucleotide sequence of 
VGAM131 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:466. 
[3846] Another function of VGAM131 is therefore inhibition of 
UBF-fl (Accession NM_032828). Accordingly, utilities of 
VGAM 131 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UBF-fl. 
LOC119548 (Accession XM.058404) is another VGAM 131 
host target gene. LOCI 19548 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC119548, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC119548 BINDING 
SITE, designated SEQ ID:2983, to the nucleotide sequence 
of VGAM 131 RNA, herein designated VGAM RNA, also 



designated SEQ ID:466. 

[3847] Another function of VGAM131 is therefore inhibition of 

LOC119548 (Accession XM_058404). Accordingly, utilities 
of VGAM131 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC119548. LOC120400 (Accession XM.061971) is an- 
other VGAM131 host target gene. LOC120400 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC120400, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC120400 BINDING SITE, designated SEQ ID:3027, to 
the nucleotide sequence of VGAM131 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:466. 

[3848] Another function of VGAM131 is therefore inhibition of 

LOC120400 (Accession XM.061971). Accordingly, utilities 
of VGAM131 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC120400. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 132 (VGAM132) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3849] VGAM132 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM132 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3850] VGAM132 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 132 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3851] VGAM 132 gene encodes a VGAM 132 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM132 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM132 precursor RNA is designated SEQ 
ID: 118, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:118 is 
located at position 60420 relative to the genome of Vac- 
cinia Virus. 

[3852] VGAM 132 precursor RNA folds onto itself, forming 



VGAM132 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[3853] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 132 folded precursor RNA into VGAM 13 2 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM 13 2 RNA is designated SEQ ID:467, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3854] VGAM 132 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 132 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 132 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[3855] VGAM132 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 132 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM132 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 132 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 132 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3856] The complementary binding of VGAM132 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM132 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 132 host tar- 
get RNA into VGAM132 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3857] it i S appreciated that VGAM 132 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 132 host target genes. The mRNA of 
each one of this plurality of VGAM132 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 132 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 132 RNA causes in- 
hibition of translation of respective one or more VGAM132 
host target proteins. 

[3858] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM132 gene, herein designated VGAM GENE, on one or 
more VGAM132 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
[3859] it is yet further appreciated that a function of VGAM 132 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM132 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM132 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM132 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[3860] Nucleotide sequences of the VGAM132 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 132 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM132 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 132 are further 
described hereinbelow with reference to Table 1. 

[3861] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM132 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM132 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3862] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM132 gene, herein designated VGAM is 
inhibition of expression of VGAM132 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 132 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 132 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 

[3863] Asparaginyl-tRNA Synthetase (NARS, Accession 

NM.004539) is a VGAM132 host target gene. NARS BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by NARS, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of NARS 
BINDING SITE, designated SEQ ID:1125, to the nucleotide 
sequence of VGAM132 RNA, herein designated VGAM 
RNA, also designated SEQ ID:467. 

[3864] a function of VGAM 132 is therefore inhibition of As- 
paraginyl-tRNA Synthetase (NARS, Accession 
NM.004539), a gene which is ASPARAGINYL-tRNA SYN- 
THETASE. Accordingly, utilities of VGAM 13 2 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with NARS. The function of NARS 
has been established by previous studies. Using a DNA 
probe in human-rodent hybrid cells, Shows (1983) found 
that asparaginyl-tRNA synthetase segregated with pepti- 
dase A, a chromosome 18 marker. Cirullo et al. (1983) 
used the abbreviation-symbol 'asnS.' They isolated hy- 
brids between human peripheral leukocytes and a tern- 



perature-sensitive CHO cell line with a thermolabile as- 
paraginyl-tRNA synthetase. Hybrids selected at 39 de- 
grees C required the presence of human chromosome 18. 
Temperature-resistant hybrid cells contained 2 forms of 
ASNRS: 1 highly thermal resistant, like the human enzyme, 
and 1 highly thermolabile, like the CHO mutant enzyme. 

[3865] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3866] cirullo, R. E.; Arredondo-Vega, F. X.; Smith, M.; Wasmuth, 
J.J. : Isolation and characterization of interspecific heat- 
resistant hybrids between a temperature-sensitive Chi- 
nese hamster cell asparaginyl-tRNA synthetase mutant 
and normal human leukocytes: assignment of human asnS 
gene to chromosome 18. Somat. Cell Genet. 9: 215-233, 
1983. ; and 

[3867] shows, T. B. : Personal Communication. Buffalo, N. Y., 
1/11/1983. 

[3868] Further studies establishing the function and utilities of 
NARS are found in John Hopkins OMIM database record ID 
108410, and in sited publications numbered 327-328 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Bifunctional Apop- 



tosis Regulator (BFAR, Accession XM_027311) is another 
VGAM132 host target gene. BFAR BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by BFAR, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BFAR BINDING SITE, 
designated SEQ ID:2581, to the nucleotide sequence of 
VGAM132 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:467. 
[3869] Another function of VGAM132 is therefore inhibition of 
Bifunctional Apoptosis Regulator (BFAR, Accession 
XM.027311). Accordingly, utilities of VGAM 132 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BFAR. HSNOV1 (Accession 
NM.017515) is another VGAM 132 host target gene. 
HSNOV1 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
HSNOV1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HSNOV1 BINDING SITE, designated SEQ 
ID:1720, to the nucleotide sequence of VGAM 132 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:467. 

[3870] Another function of VGAM132 is therefore inhibition of 

HSNOV1 (Accession NM.017515). Accordingly, utilities of 
VGAM132 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSNOV1. 
KIAA0628 (Accession NM.014789) is another VGAM 132 
host target gene. KIAA0628 BINDING SITE is HOST TARGET 
binding site found in the 3" untranslated region of mRNA 
encoded by KIAA0628, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0628 BINDING SITE, 
designated SEQ ID: 1547, to the nucleotide sequence of 
VGAM 132 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:467. 

[3871] Another function of VGAM132 is therefore inhibition of 
KIAA0628 (Accession NM.014789). Accordingly, utilities 
of VGAM132 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0628. KIAA1393 (Accession XM.050793) is another 
VGAM 132 host target gene. KIAA1393 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by KIAA1393, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1393 BINDING SITE, designated SEQ ID:2936, to the 
nucleotide sequence of VGAM132 RNA, herein designated 
VGAM RNA, also designated SEQ ID:467. 

[3872] Another function of VGAM132 is therefore inhibition of 
KIAA1393 (Accession XM_050793). Accordingly, utilities 
of VGAM132 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1393. LOC147054 (Accession XM.097172) is another 
VGAM 132 host target gene. LOC147054 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by LOC147054, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC147054 BINDING SITE, designated SEQ ID:3289, to the 
nucleotide sequence of VGAM132 RNA, herein designated 
VGAM RNA, also designated SEQ ID:467. 

[3873] Another function of VGAM132 is therefore inhibition of 

LOC147054 (Accession XM_097172). Accordingly, utilities 



of VGAM132 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147054. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 133 (VGAM133) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3874] VGAM133 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM133 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3875] VGAM133 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 133 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3876] VGAM 13 3 gene encodes a VGAM 13 3 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM133 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM133 precursor RNA is designated SEQ 
ID: 119, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:119 is 
located at position 62117 relative to the genome of Vac- 
cinia Virus. 

[3877] VGAM133 precursor RNA folds onto itself, forming 

VGAM133 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3878] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM 13 3 folded precursor RNA into VGAM 13 3 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM 13 3 RNA is designated SEQ ID:468, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[3879] VGAM133 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 13 3 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 133 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[3880] VGAM 133 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM133 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM133 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 



ing - VGAM133 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM133 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3881] The complementary binding of VGAM133 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 133 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 133 host tar- 
get RNA into VGAM133 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3882] | t j S appreciated that VGAM 133 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM133 host target genes. The mRNA of 
each one of this plurality of VGAM 133 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM133 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 133 RNA causes in- 
hibition of translation of respective one or more VGAM133 
host target proteins. 

[3883] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM133 gene, herein designated VGAM GENE, on one or 
more VGAM133 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[3884] it j S y e t further appreciated that a function of VGAM 133 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM133 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM133 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM133 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3885] Nucleotide sequences of the VGAM133 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 13 3 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM133 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 133 are further 
described hereinbelow with reference to Table 1. 

[3886] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM133 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM133 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3887] a s mentioned hereinabove with reference to Fig. 1, a 



function of VGAM133 gene, herein designated VGAM is 
inhibition of expression of VGAM133 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 133 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 133 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3888] TRIM (Accession NM.016388) is a VGAM 13 3 host target 
gene. TRIM BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TRIM, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of TRIM BINDING SITE, designated SEQ ID: 1684, 
to the nucleotide sequence of VGAM133 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:468. 

[3889] a function of VGAM 13 3 is therefore inhibition of TRIM 

(Accession NM_016388), a gene which plays a role in re- 
cruiting signaling proteins to the plasma membrane upon 
T-cell receptor (TCR) complex activation in T cells. Ac- 
cordingly, utilities of VGAM133 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TRIM. The function of TRIM has been estab- 



lished by previous studies. T-cell activation requires stim- 
ulation of the T-cell receptor (TCR; OMIM Ref. No. 
186880)-CD3 (see OMIM Ref. No. CD3Z; 186780) com- 
plex, followed by recruitment of an array of intracellular 
signaling proteins (e.g., GRB2 (OMIM Ref. No. 108355) 
and PLCG1 (OMIM Ref. No. 172420)). Mediating the inter- 
action between the extracellular receptors and intracellu- 
lar signaling pathways are adaptor proteins such as LAT 
(OMIM Ref. No. 602354). Bruyns et al. (1998) purified a 
29/30-kD disulfide-linked dimeric phosphoprotein, which 
they called TRIM (TCR-interacting molecule), that asso- 
ciates and comodulates with the TCR-CD3 complex in T 
lymphocytes. By tryptic peptide sequence analysis and 
touchdown PCR analysis of a T-cell cDNA library, they iso- 
lated a cDNA encoding TRIM. Sequence analysis predicted 
that TRIM is a 186-amino acid type III transmembrane 
protein containing an 8-amino acid extracellular domain, 
which includes a cys residue, and a 19-amino acid trans- 
membrane region that lacks charged residues. The intra- 
cellular portion possesses 4 potential phosphorylation 
sites and 8 tyrosine residues, at least 3 of which may be 
involved in Src (OMIM Ref. No. 190090) homology 2 
(SH2)-mediated interactions with other signaling proteins. 



Northern blot analysis detected preferential expression of 
an approximately 2.0-kb TRIM transcript in thymus, with 
weaker expression in spleen, lymph nodes, and peripheral 
blood leukocytes. Western blot analysis of hematopoietic 
cell lines detected TRIM protein in T cell lines and, to a 
lesser extent, in natural killer cell lines, but not in B cell 
lines or in a monocytic cell line. Immunofluorescence and 
Western blot analyses showed that TRIM is localized in the 
cell membrane and is associated with CD3E (OMIM Ref. 
No. 186830) and CD3Z. The authors found that after T- 
cell activation, TRIM is phosphorylated by Src kinases on 
tyrosine residues, then associates with PIK3R1 (OMIM Ref. 
No. 171833). 

[3890] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3891] Bruyns, E.; Marie-Cardine, A.; Kirchgessner, H.; Sagolla, 
K.; Shevchenko, A.; Mann, M.; Autschbach, F.; Bensussan, 
A.; Meuer, S.; Schraven, B. : T cell receptor (TCR) interact- 
ing molecule (TRIM), a novel disulfide-linked dimer asso- 
ciated with the TCR-CD3-zeta complex, recruits intracel- 
lular signaling proteins to the plasma membrane. J. Exp. 
Med. 188: 561-575, 1998. ; and 



[3892] Hubener, C; Mincheva, A.; Lichter, P.; Schraven, B.; 

Bruyns, E. : Genomic organization and chromosomal lo- 
calization of the human gene encoding the T-cell recep- 
tor-interacting molecule. 

[3893] Further studies establishing the function and utilities of 
TRIM are found in John Hopkins OMIM database record ID 
604962, and in sited publications numbered 1132 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. MGC1 1296 (Accession 
NM.032352) is another VGAM133 host target gene. 
MGC11296 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
MGC11296, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MGC11296 BINDING SITE, designated SEQ 
ID:2248, to the nucleotide sequence of VGAM133 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:468. 

[3894] Another function of VGAM133 is therefore inhibition of 
MGC11296 (Accession NM_032352). Accordingly, utilities 
of VGAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



MGC11296. PRO2037 (Accession NM.018616) is another 
VGAM133 host target gene. PRO2037 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by PRO2037, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRO2037 
BINDING SITE, designated SEQ ID:1853, to the nucleotide 
sequence of VGAM133 RNA, herein designated VGAM 
RNA, also designated SEQ ID:468. 

[3895] Another function of VGAM133 is therefore inhibition of 

PRO2037 (Accession NM.018616). Accordingly, utilities of 
VGAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO2037. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
134 (VGAM134) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[3896] VGAM 134 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 134 was detected is described 



hereinabove with reference to Figs. 1-8. 

[3897] VGAM134 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 134 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3898] VGAM 134 gene encodes a VGAM 134 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM134 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM134 precursor RNA is designated SEQ 
ID: 120, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:120 is 
located at position 62005 relative to the genome of Vac- 
cinia Virus. 

[3899] VGAM 134 precursor RNA folds onto itself, forming 

VGAM 134 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 



accurate or partial inversed- reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[3900] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM134 folded precursor RNA into VGAM134 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 
quence of VGAM 134 RNA is designated SEQ ID:469, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3901] VGAM 134 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 134 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 134 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[3902] VGAM 134 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM134 host target 
RNA, herein designated VCAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM134 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM134 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 134 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[3903] The complementary binding of VGAM134 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 134 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM134 host tar- 
get RNA into VGAM134 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3904] | t j S appreciated that VGAM 134 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM134 host target genes. The mRNA of 
each one of this plurality of VGAM134 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM134 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 134 RNA causes in- 
hibition of translation of respective one or more VGAM134 
host target proteins. 

[3905] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 134 gene, herein designated VGAM GENE, on one or 
more VGAM134 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 



cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3906] it j S y e t further appreciated that a function of VGAM134 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM134 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM134 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM134 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3907] Nucleotide sequences of the VGAM134 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 134 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 



of VGAM134 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM134 are further 
described hereinbelow with reference to Table 1. 

[3908] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM134 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM134 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3909] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM134 gene, herein designated VGAM is 
inhibition of expression of VGAM134 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 134 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 134 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3910] Paired Mesoderm Homeo Box 1 (PMX1, Accession 

NM.022716) is a VGAM 134 host target gene. PMX1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by PMX1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of PMX1 
BINDING SITE, designated SEQ ID: 1996, to the nucleotide 
sequence of VGAM134 RNA, herein designated VGAM 
RNA, also designated SEQ ID:469. 
[3911] a function of VGAM 134 is therefore inhibition of Paired 

Mesoderm Homeo Box 1 (PMX1, Accession NM_022716), a 
gene which acts as a transcriptional regulator of muscle 
creatine kinase. Accordingly, utilities of VGAM134 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PMX1. The function of 
PMX1 has been established by previous studies. Homeo 
box genes are expressed in specific temporal and spatial 
patterns and function as transcriptional regulators of de- 
velopmental processes. The murine homeo box gene Pmx 
(paired mesoderm homeo box), previously called K-2 and 
mHox, is expressed in a mesodermally restricted pattern 
in embryos and most abundantly in cardiac, skeletal, and 
smooth muscle tissues in adults (Kern et al., 1994). 
Grueneberg et al. (1992) cloned the homologous human 
gene. By means of interspecific backcross analysis, Kern et 
al. (1994) determined that the Pmx gene is located on 
mouse chromosome 1, approximately 3.3 cM distal to the 



Gsh-4 homeo box locus. The gene contains at least 5 ex- 
ons spanning a minimum of 60 kb of genomic DNA, mak- 
ing this the largest known murine homeo box gene. The 
homologous human gene may map to lq inasmuch as this 
region is syntenic with the region of mouse chromosome 
1 where Pmx is located. Norris et al. (2000) mapped the 
human PRRX1 gene to lq23 by fluorescence in situ hy- 
bridization. 

[3912] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3913] Grueneberg, D. A.; Natesan, S.; Alexandre, C; Gilman, M. 
Z. : Human and Drosophila homeodomain proteins that 
enhance the DNA-binding activity of serum response fac- 
tor. Science 257: 1089-1095, 1992. ; and 

[3914] Norris, R. A.; Scott, K. K.; Moore, C. S.; Stetten, G.; Brown, 
C. R.; Jabs, E. W.; Wulfsberg, E. A.; Yu, J.; Kern, M. J. : Hu- 
man PRRX1 and PRRX2 genes: cloning, expression, ge- 
nomic localiz. 

[3915] Further studies establishing the function and utilities of 

PMX1 are found in John Hopkins OMIM database record ID 
167420, and in sited publications numbered 2517-2521 
listed in the bibliography section hereinbelow, which are 



also hereby incorporated by reference. FLJ22557 
(Accession NM_024713) is another VGAM134 host target 
gene. FLJ22557 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ22557, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ22557 BINDING SITE, designated 
SEQ ID:2083, to the nucleotide sequence of VGAM134 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:469. 

[3916] Another function of VGAM134 is therefore inhibition of 

FLJ22557 (Accession NM_024713). Accordingly, utilities of 
VGAM134 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22557. 
KIAA0618 (Accession NM.014833) is another VGAM 134 
host target gene. KIAA0618 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by KIAA0618, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0618 BINDING SITE, 
designated SEQ ID: 1563, to the nucleotide sequence of 



VGAM134 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:469. 

[3917] Another function of VGAM 134 is therefore inhibition of 
KIAA0618 (Accession NM.014833). Accordingly, utilities 
of VGAM134 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0618. LOC154215 (Accession XM.087875) is another 
VGAM 134 host target gene. LOC154215 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC154215, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC154215 BINDING SITE, designated SEQ ID:3188, to the 
nucleotide sequence of VGAM134 RNA, herein designated 
VGAM RNA, also designated SEQ ID:469. 

[3918] Another function of VGAM134 is therefore inhibition of 

LOC154215 (Accession XM_087875). Accordingly, utilities 
of VGAM134 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154215. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 



dress Messenger 135 (VGAM135) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3919] VGAM135 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM135 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3920] VGAM135 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 13 5 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3921] VGAM 13 5 gene encodes a VGAM 13 5 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM135 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM135 precursor RNA is designated SEQ 
ID: 121, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 12 1 is 
located at position 64481 relative to the genome of Vac- 
cinia Virus. 



[3922] VGAM135 precursor RNA folds onto itself, forming 

VGAM135 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3923] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 13 5 folded precursor RNA into VGAM 13 5 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM 13 5 RNA is designated SEQ ID:470, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3924] VGAM 13 5 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 13 5 host target RNA, herein designated VGAM 



HOST TARGET RNA. VGAM135 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[3925] VGAM135 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 13 5 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM135 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 13 5 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of aVGAM135 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 



sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3926] The complementary binding of VGAM135 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM135 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 13 5 host tar- 
get RNA into VGAM135 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3927] it i S appreciated that VGAM135 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 13 5 host target genes. The mRNA of 
each one of this plurality of VGAM135 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM135 RNA, herein designated VGAM 
RNA, and which when bound by VGAM135 RNA causes in- 
hibition of translation of respective one or more VGAM135 
host target proteins. 

[3928] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM135 gene, herein designated VGAM GENE, on one or 
more VGAM135 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world " , Science 
294,779 (2001)). 
[3929] it is yet further appreciated that a function of VGAM 13 5 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM135 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM135 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM135 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3930] Nucleotide sequences of the VCAM135 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 13 5 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM135 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 13 5 are further 
described hereinbelow with reference to Table 1. 

[3931] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 13 5 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM135 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3932] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM135 gene, herein designated VGAM is 
inhibition of expression of VGAM135 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM135 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 13 5 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3933] Glycoprotein A Repetitions Predominant (GARP, Accession 
NM.005512) is a VGAM135 host target gene. GARP BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by GARP, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of GARP 
BINDING SITE, designated SEQ ID:1220, to the nucleotide 
sequence of VGAM135 RNA, herein designated VGAM 
RNA, also designated SEQ ID:470. 

[3934] a function of VGAM 13 5 is therefore inhibition of Glyco- 
protein A Repetitions Predominant (GARP, Accession 
NM_005512). Accordingly, utilities of VGAM 13 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GARP. TEM8 (Accession 
NM_018153) is another VGAM 13 5 host target gene. TEM8 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byTEM8, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



TEM8 BINDING SITE, designated SEQ ID:1790, to the nu- 
cleotide sequence of VGAM135 RNA, herein designated 
VGAM RNA, also designated SEQ ID:470. 
[3935] Another function of VGAM135 is therefore inhibition of 
TEM8 (Accession NM_018153), a gene which is a tumor- 
specific endothelial marker. Accordingly, utilities of 
VGAM135 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TEM8. The 
function of TEM8 has been established by previous stud- 
ies. St. Croix et al. (2000) compared gene expression pat- 
terns of endothelial cells derived from blood vessels of 
normal and malignant colorectal tissues to identify genes 
involved in tumor angiogenesis. Among the genes they 
identified was TEM8, which encodes a 564-amino acid 
protein. Bradley et al. (2001) isolated a cDNA encoding 
ATR and determined that the first 364 amino acids of the 
368-amino acid ATR protein are identical to those of 
TEM8. The C-terminal ends of the ATR and TEM8 proteins 
then diverge, presumably due to alternative splicing, such 
that ATR has a cytoplasmic tail of only 25 amino acids, 
whereas TEM8 has a cytoplasmic tail of 221 amino acids. 
(Bradley et al. (2001) noted in proof that another appar- 
ently full-length ATR/TEM 8- related cDNA clone (GenBank 



BC01207) encodes a protein with yet another C-terminal 
end.) The ATR protein contains a 27-amino acid signal 
peptide; a 293-amino acid extracellular domain with 3 
putative end-length glycosylation sites; and a 23-amino 
acid putative transmembrane region followed by the short 
cytoplasmic tail. An extracellular von Willebrand factor 
type A (VWA) domain is located between residues 44 and 
2 16 of the ATR protein. The cytoplasmic tail of ATR con- 
tains an acidic cluster (EESEE) similar to a motif in the cy- 
toplasmic tail of furin (OMIM Ref. No. 136950) that speci- 
fies basolateral sorting of this protease in polarized ep- 
ithelial cells. The mouse homolog of ATR/TEM8 is highly 
related to the human clones, showing more than 98% se- 
quence identity in the extracellular domain. ATR and/or 
TEM8 is expressed in a number of different tissues, in- 
cluding central nervous system, heart, lung, and lympho- 
cytes. Bradley et al. (2001) confirmed that the VWA do- 
main of ATR binds directly to the protective antigen of an- 
thrax, suggesting that ATR may also function as a protec- 
tive antigen receptor. They suggested that the finding that 
the soluble VWA domain of ATR inhibits toxin action, cou- 
pled with the use of the cloned receptor as a tool for 
identifying inhibitors of the protective antigen-receptor 



interaction, holds promise for the development of novel 
approaches for the treatment of anthrax. 

[3936] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3937] st. Croix, B.; Rago, C; Velculescu, V.; Traverso, C; Ro- 
mans, K. E.; Montgomery, E.; Lai, A.; Riggins, G. J.; 
Lengauer, C; Vogelstein, B.; Kinzler, K. W. : Genes ex- 
pressed in human tumor endothelium. Science 289: 
1197-1202, 2000. ; and 

[3938] Bradley, K. A.; Mogridge, J.; Mourez, M.; Collier, R. J.; 

Young, J. A. T. : Identification of the cellular receptor for 
anthrax toxin. Nature 414: 160-161, 2001. 

[3939] Further studies establishing the function and utilities of 
TEM8 are found in John Hopkins OMIM database record ID 
606410, and in sited publications numbered 1013, 159 
and 1598 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence.Thyrotropin-releasing Hormone Receptor (TRHR, Ac- 
cession NM_003301) is another VG AM 13 5 host target 
gene. TRHR BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TRHR, corresponding to a HOST TARGET binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of TRHR BINDING SITE, designated SEQ ID: 1009, 
to the nucleotide sequence of VGAM135 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:470. 
[3940] Another function of VGAM 13 5 is therefore inhibition of 
Thyrotropin-releasing Hormone Receptor (TRHR, Acces- 
sion NM_003301), a gene which isolated central hypothy- 
roidism. Accordingly, utilities of VGAM135 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with TRHR. The function of TRHR 
has been established by previous studies. Thyrotropin-re- 
leasing hormone (TRH; 275120), a small neuropeptide, is 
widely distributed throughout the central and peripheral 
nervous system as well as in extraneural tissues. The pep- 
tide is synthesized in the hypothalamus and transported 
by the portal vascular system to the anterior pituitary 
where it acts on thyrotropic and lactotropic cells to pro- 
mote secretion of TSH and prolactin, respectively. Thy- 
rotropin-releasing hormone receptor is a G protein-cou- 
pled receptor that activates the inositol phospholipid-cal- 
cium-protein kinase C transduction pathway upon the 
binding of TRH. The TRHR gene is expressed in the thy- 



rotrope cells of the anterior pituitary. Straub et al. (1990) 
isolated mouse Trhr cDNA from mouse pituitary thy- 
rotropic tumor cells; the 3.8-kb cDNA encodes a protein 
of 393 amino acids. Zhao et al. (1992) found that the rat 
Trhr cDNA is 3.5 kb and encodes a protein of 412 amino 
acids. Matre et al. (1993) isolated a human TRHR cDNA 
from a human brain cDNA library. The predicted amino 
acid sequence of the human TRHR protein showed high 
homology with the rat and mouse proteins with the ex- 
ception of the C-terminal region. The human gene was 
thought to contain 2 introns. By interspecific backcross 
analysis, Lossie et al. (1993) showed that the Trhr gene 
maps to mouse chromosome 15. They quoted work of Ei- 
dne et al. (1993) assigning the human TRHR gene to the 
long arm of chromosome 8 by in situ hybridization. This 
is consistent with the finding by Lossie et al. (1993) that 
the mouse gene maps to a region that is homologous to 
8q and contains the MYC (OMIM Ref. No. 190080) and TG 
(OMIM Ref. No. 188450) genes, which are located in the 
human 8q24 region. By studying human/hamster somatic 
cell hybrids, Yamada et al. (1993) assigned the TRHR gene 
to chromosome 8. Morrison et al. (1994) isolated a cDNA 
for thyrotropin-releasing hormone receptor from a human 



pituitary cDNA library. By use of this cDNA as a biotiny- 
lated probe, they localized the TRHR gene to 8q23 by in 
situ hybridization. 

[3941] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3942] Matre, V.; Karlsen, H. E.; Wright, M. S.; Lundell, I.; Fjeld- 
heim, A. K.; Gabrielsen, O. S.; Larhammar, D.; Gautvik, K. 
M. : Molecular cloning of a functional human thyrotropin- 
releasing hormone receptor. Biochem. Biophys. Res. Com- 
mun. 195: 179-185, 1993. ; and 

[3943] Morrison, N.; Duthie, S. M.; Boyd, E.; Eidne, K. A.; Connor, 
J. M. : Assignment of the gene encoding the human thy- 
rotropin-releasing hormone receptor to 8q23 by fluores- 
cence in situ hybr. 

[3944] Further studies establishing the function and utilities of 
TRHR are found in John Hopkins OMIM database record ID 
188545, and in sited publications numbered 236 and 
2449-2425 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Leucine-rich Repeat LGI Family, Member 2 (LGI2, Ac- 
cession NM_018176) is another VGAM135 host target 
gene. LGI2 BINDING SITE is HOST TARGET binding site 



found in the 3 X untranslated region of mRNA encoded by 
LGI2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of LGI2 BINDING SITE, designated SEQ ID: 1792, to 
the nucleotide sequence of VGAM135 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:470. 
[3945] Another function of VGAM135 is therefore inhibition of 
Leucine-rich Repeat LGI Family, Member 2 (LGI2, Acces- 
sion NM.018176). Accordingly, utilities of VGAM 13 5 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with LGI2. MGC4638 
(Accession NM.031479) is another VGAM 13 5 host target 
gene. MGC4638 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by MGC4638, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MGC4638 BINDING SITE, designated 
SEQ ID:2212, to the nucleotide sequence of VGAM 13 5 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:470. 

[3946] Another function of VGAM 13 5 is therefore inhibition of 



MGC4638 (Accession NM_031479). Accordingly, utilities 
of VGAM135 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4638. LOC139065 (Accession XM.066456) is another 
VGAM135 host target gene. LOC139065 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by LOC139065, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC139065 BINDING SITE, designated SEQ ID:3035, to the 
nucleotide sequence of VGAM135 RNA, herein designated 
VGAM RNA, also designated SEQ ID:470. 
[3947] Another function of VGAM 13 5 is therefore inhibition of 

LOC139065 (Accession XM.066456). Accordingly, utilities 
of VGAM135 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC139065. LOC154282 (Accession XM.098505) is an- 
other VGAM135 host target gene. LOC154282 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC154282, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC154282 BINDING SITE, designated SEQ ID:3372, to 
the nucleotide sequence of VGAM135 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:470. 

[3948] Another function of VGAM135 is therefore inhibition of 

LOC154282 (Accession XM_098505). Accordingly, utilities 
of VGAM135 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154282. LOC91516 (Accession XM.038924) is an- 
other VGAM135 host target gene. LOC91516 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC91516, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91516 BINDING SITE, designated SEQ ID:2745, to the 
nucleotide sequence of VGAM135 RNA, herein designated 
VGAM RNA, also designated SEQ ID:470. 

[3949] Another function of VGAM135 is therefore inhibition of 
LOC91516 (Accession XM_038924). Accordingly, utilities 
of VGAM135 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91516. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 136 (VGAM136) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[3950] VGAM136 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM136 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3951] VGAM136 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 136 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[3952] VGAM 136 gene encodes a VGAM 136 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM136 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM136 precursor RNA is designated SEQ 
ID: 122, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:122 is 



located at position 65175 relative to the genome of Vac- 
cinia Virus. 

[3953] VGAM136 precursor RNA folds onto itself, forming 

VGAM136 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[3954] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 136 folded precursor RNA into VGAM 136 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM 136 RNA is designated SEQ ID:471, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3955] VGAM 136 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM136 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 136 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[3956] VGAM 136 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 136 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM136 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 136 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 136 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3957] The complementary binding of VGAM136 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 136 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 136 host tar- 
get RNA into VGAM136 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3958] it is appreciated that VGAM 136 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM136 host target genes. The mRNA of 
each one of this plurality of VGAM136 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 136 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 136 RNA causes in- 
hibition of translation of respective one or more VGAM136 



host target proteins. 

[3959] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM136 gene, herein designated VGAM GENE, on one or 
more VGAM136 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[3960] it is yet further appreciated that a function of VGAM 136 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM136 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM136 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM136 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3961] Nucleotide sequences of the VCAM136 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 136 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM136 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 136 are further 
described hereinbelow with reference to Table 1. 

[3962] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM136 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM136 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3963] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM136 gene, herein designated VGAM is 
inhibition of expression of VGAM136 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM136 correlate with, and may be deduced 
from, the identity of the target genes which VGAM136 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[3964] Chromosome 20 Open Reading Frame 28 (C20orf28, Ac- 
cession NM.015417) is a VGAM136 host target gene. 
C20orf28 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
C20orf28, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C20orf28 BINDING SITE, designated SEQ 
ID:1629, to the nucleotide sequence of VGAM136 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:471. 

[3965] a function of VGAM136 is therefore inhibition of Chromo- 
some 20 Open Reading Frame 28 (C20orf28, Accession 
NM.015417). Accordingly, utilities of VGAM 136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C20orf28. MGC5139 
(Accession XM_058587) is another VGAM 136 host target 
gene. MGC5139 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 



by MGC5139, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MGC5139 BINDING SITE, designated 
SEQ ID:2994, to the nucleotide sequence of VGAM136 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:471. 

[3966] Another function of VGAM136 is therefore inhibition of 
MGC5139 (Accession XM.058587). Accordingly, utilities 
of VGAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC5139. PRO0899 (Accession NM.018565) is another 
VGAM 136 host target gene. PRO0899 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by PRO0899, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRO0899 
BINDING SITE, designated SEQ ID: 1847, to the nucleotide 
sequence of VGAM136 RNA, herein designated VGAM 
RNA, also designated SEQ ID:471. 

[3967] Another function of VGAM136 is therefore inhibition of 

PRO0899 (Accession NM_018565). Accordingly, utilities of 



VGAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0899. 
PR01386 (Accession NM.031269) is another VGAM136 
host target gene. PR01386 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by PR01386, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PR01386 BINDING SITE, 
designated SEQ ID:2187, to the nucleotide sequence of 
VGAM136 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:471. 
[3968] Another function of VGAM136 is therefore inhibition of 

PR01386 (Accession NM_031269). Accordingly, utilities of 
VGAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR01386. 
Protein Tyrosine Phosphatase, Receptor Type, T (PTPRT, 
Accession NM.133170) is another VGAM 136 host target 
gene. PTPRT BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PTPRT, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of PTPRT BINDING SITE, designated SEQ 
ID:2399, to the nucleotide sequence of VGAM136 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:471. 

[3969] Another function of VGAM136 is therefore inhibition of 
Protein Tyrosine Phosphatase, Receptor Type, T (PTPRT, 
Accession NM.133170). Accordingly, utilities of VGAM 136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PTPRT. T-cell 
Leukemia/lymphoma 6 (TCL6, Accession NM_020550) is 
another VGAM 136 host target gene. TCL6 BINDING SITE1 
and TCL6 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by TCL6, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of TCL6 BINDING SITE1 and TCL6 BINDING SITE2, 
designated SEQ ID: 1919 and SEQ ID: 1433 respectively, to 
the nucleotide sequence of VGAM136 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:471. 

[3970] Another function of VGAM136 is therefore inhibition of T- 
cell Leukemia/lymphoma 6 (TCL6, Accession 
NM_020550). Accordingly, utilities of VGAM 136 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCL6. LOC255759 
(Accession XM.173708) is another VGAM136 host target 
gene. LOC255759 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by LOC255759, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC255759 BINDING SITE, desig- 
nated SEQ ID:3739, to the nucleotide sequence of 
VGAM136 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:471. 
[3971] Another function of VGAM136 is therefore inhibition of 

LOC255759 (Accession XM.173708). Accordingly, utilities 
of VGAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255759. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 137 (VGAM137) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[3972] VGAM137 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM137 was detected is described 
hereinabove with reference to Figs. 1-8. 

[3973] VGAM137 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 137 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[39 74 ] VGAM 13 7 gene encodes a VGAM 13 7 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM137 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM137 precursor RNA is designated SEQ 
ID: 123, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:123 is 
located at position 64691 relative to the genome of Vac- 
cinia Virus. 

[3975] VGAM 137 precursor RNA folds onto itself, forming 

VGAM 137 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[3976] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM137 folded precursor RNA into VGAM137 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 90%) nucleotide se- 
quence of VGAM 13 7 RNA is designated SEQ ID:472, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3977] VGAM 137 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 13 7 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 13 7 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
[3978] VGAM137 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 137 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM137 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 13 7 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM137 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[3979] The complementary binding of VGAM137 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM137 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 13 7 host tar- 
get RNA into VGAM137 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[3980] it is appreciated that VGAM 137 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM137 host target genes. The mRNA of 
each one of this plurality of VGAM137 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM137 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 137 RNA causes in- 
hibition of translation of respective one or more VGAM137 
host target proteins. 

[3981] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 137 gene, herein designated VGAM GENE, on one or 
more VGAM137 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[3982] | t j S yet further appreciated that a function of VGAM 13 7 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM137 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM137 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM137 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[3983] Nucleotide sequences of the VGAM137 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 13 7 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM137 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 13 7 are further 
described hereinbelow with reference to Table 1. 

[3984] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM137 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM137 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[3985] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM137 gene, herein designated VGAM is 
inhibition of expression of VGAM137 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 137 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 137 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[3986] Apical Protein-like (Xenopus laevis) (APXL, Accession 

NM.001649) is a VGAM 137 host target gene. APXL BIND- 



ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by APXL, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of APXL 
BINDING SITE, designated SEQ ID:842, to the nucleotide 
sequence of VGAM137 RNA, herein designated VGAM 
RNA, also designated SEQ ID:472. 
[3987] a function of VGAM137 is therefore inhibition of Apical 
Protein-like (Xenopus laevis) (APXL, Accession 
NM_001649), a gene which is implicated in amiloride-sen- 
sitive sodium channel activity. Accordingly, utilities of 
VGAM137 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APXL. The 
function of APXL has been established by previous stud- 
ies. APXL is a human homolog of the Xenopus laevis APX 
gene which is implicated in amiloride-sensitive sodium 
channel activity (Schiaffino et al., 1995). The gene con- 
tains 10 exons and spans approximately 160 kb of Xp22.3 
in the ocular albinism type 1 (OA1; 300500) critical re- 
gion. The full-length mRNA is approximately 7.5 kb, and 
Schiaffino et al. (1995) isolated several clones from a reti- 
nal cDNA library that corresponded to this mRNA. The au- 



thors found that, along with retina, the gene is expressed 
in melanoma cells, brain, placenta, lung, kidney, and pan- 
creas. The protein is 1,616 amino acids in length. APXL 
was deleted in 2 patients with contiguous gene syndromes 
including OA1 and in 1 patient with isolated OA1. Com- 
parative mapping of the X chromosome in eutherian 
mammals has revealed distinct regions of conservation as 
well as evolutionary rearrangements between human and 
mouse. Dinulos et al. (1996) mapped the murine ho- 
mologs of OA1 and APXL. They found that the 2 genes 
map to bands F2-F3 in both M. spretus and the laboratory 
strains C57BL/6J, defining a new rearrangement between 
human and mouse X chromosomes. 

[3988] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3989] Dinulos, M. B.; Bassi, M. T.; Rugarli, E. I.; Chapman, V.; 

Ballabio, A.; Disteche, C. M. : A new region of conservation 
is defined between human and mouse X chromosomes. 
Genomics 35: 244-247, 1996. ; and 

[3990] Schiaffino, M. V.; Bassi, M. T.; Rugarli, E. I.; Renieri, A.; 
Galli, L; Ballabio, A. : Cloning of a human homologue of 
the Xenopus laevis APX gene from the ocular albinism 



type 1 criti. 

[3991] Further studies establishing the function and utilities of 
APXL are found in John Hopkins OMIM database record ID 
300103, and in sited publications numbered 1990-1991 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Cockayne Syn- 
drome 1 (classical) (CKN1, Accession NM.000082) is an- 
other VGAM137 host target gene. CKN1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CKN1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CKN1 BIND- 
ING SITE, designated SEQ ID:702, to the nucleotide se- 
quence of VGAM137 RNA, herein designated VGAM RNA, 
also designated SEQ ID:472. 

[3992] Another function of VGAM137 is therefore inhibition of 
Cockayne Syndrome 1 (classical) (CKN1, Accession 
NM_000082). Accordingly, utilities of VGAM 13 7 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CKN1. High Mobility Group 
AT-hook 2 (HMGA2, Accession NM_003483) is another 
VGAM 13 7 host target gene. HMGA2 BINDING SITE is HOST 



TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by HMGA2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of HMGA2 BINDING 
SITE, designated SEQ ID: 1032, to the nucleotide sequence 
of VGAM137 RNA, herein designated VGAM RNA, also 
designated SEQ ID:472. 
[3993] Another function of VGAM137 is therefore inhibition of 
High Mobility Group AT-hook 2 (HMGA2, Accession 
NM_003483), a gene which may affect transcription and 
cell differentiation; shares common DNA-binding motif 
with other HMG HMG l/Y family members. Accordingly, 
utilities of VGAM137 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with HMGA2. The function of HMGA2 has been estab- 
lished by previous studies. Ashar et al. (1995) considered 
the HMGIC gene a good candidate for involvement in 
lipoma for several reasons, including the facts that it en- 
codes a transcriptional regulating factor, that the pygmy 
mouse had disproportionately less fat than normal litter 
mates, and that the mouse gene maps to a region of 
chromosome 10 with homology of synteny to human 



12ql4-ql5. Therefore, they cloned the human gene and 
investigated its possible role in lipomas. In FISH studies, 
Ashar et al. (1995) found apparent deletion of the 
3-prime end of the HMGIC gene in translocations associ- 
ated with lipoma. Chimeric transcripts were isolated from 
2 lipomas in which HMGIC DNA-binding domains (AT 
hook motifs) were fused to either a LIM or an acidic trans- 
activator domain. The identification of a gene rearranged 
in a benign neoplastic process suggests a role for HMGIC 
in adipogenesis and mesenchymal differentiation. Animal 
model experiments lend further support to the function of 
HMGA2. To evaluate the role of the HMGIC component in 
the development of lipoma, Arlotta et al. (2000) expressed 
the 3 DNA-binding domains of HMGIC in transgenic mice. 
Despite the ubiquitous expression of the truncated HMGIC 
protein, the transgenic mice developed a selective abun- 
dance of fat tissue early in life, showed marked adipose 
tissue inflammation, and had an abnormally high inci- 
dence of lipomas. These findings demonstrated that the 
DNA-binding domain of HMGIC, in the absence of a C- 
terminal fusion partner, are sufficient to perturb adipoge- 
nesis and predispose to lipomas. 
[3994] it j S appreciated that the abovementioned animal model 



for HMGA2 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[3995] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3996] Ashar, H. R.; Schoenberg Fejzo, M.; Tkachenko, A.; Zhou, 
X.; Fletcher, J. A.; Weremowicz, S.; Morton, C. C; Chada, 
K. : Disruption of the architectural factor HMGI-C: DNA- 
binding AT hook motifs fused in lipomas to distinct tran- 
scriptional regulatory domains. Cell 82: 57-65, 1995. ; 
and 

[3997] Arlotta, P.; Tai, A. K.-F.; Manfioletti, C; Clifford, C; Jay, 
C; Ono, S. J. : Transgenic mice expressing a truncated 
form of the high mobility group l-C protein develop adi- 
posity and. 

[3998] Further studies establishing the function and utilities of 
HMGA2 are found in John Hopkins OMIM database record 
ID 600698, and in sited publications numbered 
2306-2318, 2345, 2370-2371, 79 and 2372 listed in the 
bibliography section hereinbelow, which are also hereby 
incorporated by reference. Zinc Finger Protein 36 (KOX 18) 
(ZNF36, Accession XM.168302) is another VGAM137 host 



target gene. ZNF36 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by ZNF36, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ZNF36 BINDING SITE, designated SEQ 
ID:3626, to the nucleotide sequence of VGAM137 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:472. 

[3999] Another function of VGAM137 is therefore inhibition of 
Zinc Finger Protein 36 (KOX 18) (ZNF36, Accession 
XM.168302), a gene which may be involved in transcrip- 
tional regulation. Accordingly, utilities of VGAM137 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ZNF36. The function of 
ZNF36 has been established by previous studies. By 
screening a human insulinoma cDNA library with a degen- 
erate oligonucleotide corresponding to the H/C linker se- 
quence, Tommerup et al. (1993) isolated cDNAs poten- 
tially encoding zinc finger proteins. Tommerup and Viss- 
ing (1995) performed sequence analysis on a number of 
these cDNAs and identified several novel zinc finger pro- 
tein genes, including ZNF36, which they called ZNF139. 



The ZNF139 cDNA predicts a protein belonging to the 
Kruppel family of zinc finger proteins. By isotopic in situ 
hybridization, Rousseau-Merck et al. (1995) mapped the 
ZNF36 gene, which they called KOX18, to 7q21-q22. From 
pulsed field gel electrophoresis studies, they showed that 
KOX18 is within less than 250 kb of KOX25 (ZNF38; 
601261). Rousseau-Merck et al. (1995) tabulated 18 dif- 
ferent KOX genes that had been located in pairs within 9 
DNA fragments of 200 to 580 kb on 7 different chromo- 
somes. By FISH, Tommerup and Vissing (1995) mapped 
the ZNF36 gene to 7q21.3-q22.1. 

[4000] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4001] Tommerup, N.; Vissing, H. : Isolation and fine mapping of 
16 novel human zinc finger-encoding cDNAs identify pu- 
tative candidate genes for developmental and malignant 
disorders. Genomics 27: 259-264, 1995. ; and 

[4002] Rousseau-Merck, M.-F.; Duro, D.; Berger, R.; Thiesen, H.J. 
: Chromosomal localization of two KOX zinc finger genes 
on chromosome bands 7q21-q22. Ann. Genet. 38: 81-84, 
1995. 

[4003] Further studies establishing the function and utilities of 



ZNF36 are found in John Hopkins OMIM database record 
ID 601260, and in sited publications numbered 208 and 
2082 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. FLJ23 191 
(Accession NM.024574) is another VGAM137 host target 
gene. FLJ23191 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ23191, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ23191 BINDING SITE, designated 
SEQ ID:2065, to the nucleotide sequence of VGAM137 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:472. 

[4004] Another function of VGAM 13 7 is therefore inhibition of 

FLJ23191 (Accession NM_024574). Accordingly, utilities of 
VGAM137 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23191. 
KIAA0841 (Accession XM.049237) is another VGAM137 
host target gene. KIAA0841 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0841, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0841 BINDING SITE, 
designated SEQ ID:2918, to the nucleotide sequence of 
VGAM137 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:472. 

[4005] Another function of VGAM 13 7 is therefore inhibition of 
KIAA0841 (Accession XM.049237). Accordingly, utilities 
of VGAM137 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0841. KIAA1243 (Accession XM.057057) is another 
VGAM 13 7 host target gene. KIAA1243 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1243, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1243 BINDING SITE, designated SEQ ID:2977, to the 
nucleotide sequence of VGAM137 RNA, herein designated 
VGAM RNA, also designated SEQ ID:472. 

[4006] Another function of VGAM137 is therefore inhibition of 
KIAA1243 (Accession XM_057057). Accordingly, utilities 
of VGAM137 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1243. Ring Finger Protein 20 (RNF20, Accession 
NM.019592) is another VGAM137 host target gene. 
RNF20 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by RNF20, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of RNF20 BINDING SITE, designated SEQ ID:1882, 
to the nucleotide sequence of VGAM137 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:472. 
[4007] Another function of VGAM137 is therefore inhibition of 
Ring Finger Protein 20 (RNF20, Accession NM_019592). 
Accordingly, utilities of VGAM137 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RNF20. LOC118851 (Accession 
XM_061180) is another VGAM 13 7 host target gene. 
LOC118851 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
LOC118851, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC118851 BINDING SITE, desig- 
nated SEQ ID:3025, to the nucleotide sequence of 



VGAM137 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:472. 

[4008] Another function of VGAM137 is therefore inhibition of 

LOC118851 (Accession XM_061180). Accordingly, utilities 
of VGAM137 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC118851. LOC150005 (Accession XM.097795) is an- 
other VGAM 13 7 host target gene. LOC150005 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150005, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150005 BINDING SITE, designated SEQ ID:3322, to 
the nucleotide sequence of VGAM137 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:472. 

[4009] Another function of VGAM137 is therefore inhibition of 

LOC150005 (Accession XM.097795). Accordingly, utilities 
of VGAM137 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150005. LOC221036 (Accession XM.167403) is an- 
other VGAM 13 7 host target gene. LOC221036 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC221036, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221036 BINDING SITE, designated SEQ ID:3585, to 
the nucleotide sequence of VGAM137 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:472. 

[4010] Another function of VGAM137 is therefore inhibition of 

LOC221036 (Accession XM_167403). Accordingly, utilities 
of VGAM137 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221036. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 138 (VGAM138) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4011] VGAM 138 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 138 was detected is described 
hereinabove with reference to Figs. 1-8. 

[40 12 ] VGAM 138 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM138 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[4013] VGAM 138 gene encodes a VGAM 138 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM138 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM138 precursor RNA is designated SEQ 
ID: 124, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:124 is 
located at position 63387 relative to the genome of Vac- 
cinia Virus. 

[40 14 ] VGAM 138 precursor RNA folds onto itself, forming 

VGAM 138 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[4015] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM138 folded precursor RNA into VGAM138 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 85%) nucleotide se- 
quence of VGAM 13 8 RNA is designated SEQ ID:473, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4016] VGAM 138 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 138 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 138 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[40 17 ] VGAM 138 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 138 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM138 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM138 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM138 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[4018] The complementary binding of VGAM138 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 138 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 138 host tar- 



get RNA into VGAM138 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 4019 ] It is appreciated that VGAM 138 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 138 host target genes. The mRNA of 
each one of this plurality of VGAM138 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 138 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 138 RNA causes in- 
hibition of translation of respective one or more VGAM138 
host target proteins. 

[4020] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM138 gene, herein designated VGAM GENE, on one or 
more VGAM138 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 4021 ] It is yet further appreciated that a function of VGAM138 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM138 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM138 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM138 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4022] Nucleotide sequences of the VGAM138 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 138 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM138 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 138 are further 



described hereinbelow with reference to Table 1. 

[4023] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM138 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM138 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4024] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM138 gene, herein designated VGAM is 
inhibition of expression of VGAM138 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 138 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 138 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4025] Component of Oligomeric Golgi Complex 7 (COG7, Acces- 
sion XM.041725) is a VGAM 13 8 host target gene. COG7 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by COG7, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



C0G7 BINDING SITE, designated SEQ ID:2795, to the nu- 
cleotide sequence of VGAM138 RNA, herein designated 
VGAM RNA, also designated SEQ ID:473. 

[4026] a function of VGAM 138 is therefore inhibition of Compo- 
nent of Oligomeric Golgi Complex 7 (COG7, Accession 
XM.041725). Accordingly, utilities of VGAM 138 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COG7. Dual Specificity 
Phosphatase 5 (DUSP5, Accession NM.004419) is another 
VGAM 138 host target gene. DUSP5 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DUSP5, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DUSP5 BINDING SITE, 
designated SEQ ID: 1111, to the nucleotide sequence of 
VGAM 138 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:473. 

[4027] Another function of VGAM138 is therefore inhibition of 
Dual Specificity Phosphatase 5 (DUSP5, Accession 
NM.004419), a gene which displays phosphatase activity 
toward several substrates. Accordingly, utilities of 
VGAM138 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with DUSP5. 
The function of DUSP5 has been established by previous 
studies. The VH1 phosphatase encoded by vaccinia virus 
is a dual-specificity protein-tyrosine phosphatase (OMIM 
Ref. No. PTPase) which hydrolyzes substrates phosphory- 
lated on both tyrosine and serine/threonine residues. 
VHl-like PTPases have been identified in humans and 
other organisms. See DUSP1 (OMIM Ref. No. 600714). To 
identify additional human dual-specificity PTPases, Martell 
et al. (1994) screened a genomic library with a partial 
DUSP1 cDNA. They isolated several novel PTPase genes, 
including 1 which they designated HVH3 for human 
VHl-like PTPase-3. Kwak and Dixon (1995) cloned human 
placental HVH3 cDNAs and reported that the predicted 
protein has 384 amino acids. Using immunofluorescence, 
they determined that epitope-tagged HVH3 is localized 
primarily in the nucleus of mammalian cells. Ishibashi et 
al. (1994) isolated HVH3 cDNAs from a human mammary 
epithelial cell cDNA library and found that the predicted 
protein has 397 amino acids. In vitro, recombinant protein 
containing the catalytic domain of HVH3 displayed phos- 
phatase activity toward several substrates. The highest 
relative activity was toward ERK1 (OMIM Ref. No. 601795), 



suggesting that it may be a target for HVH3 activity in 
vivo. Northern blot analysis revealed that HVH3 is ex- 
pressed as a 2.5-kb mRNA in a variety of tissues, with the 
highest levels in pancreas and brain. HVH3 expression 
was induced by serum stimulation of fibroblasts and by 
heat shock, with similar kinetics to those observed with 
DUSP1. As has been proposed for other dual-specificity 
PTPases like DUSP1 and DUSP2 (OMIM Ref. No. 603068), 
Ishibashi et al. (1994) suggested that the induction of 
HVH3 may lead to the deactivation of mitogen- or stress- 
activated protein kinases, thereby restoring these signal- 
ing pathways to their mitogen- or stress-sensitive state. 
By fluorescence in situ hybridization, Martell et al. (1994) 
mapped the HVH3 gene to 10q25 

[4028] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4029 ] Ishibashi, T.; Bottaro, D. P.; Michieli, P.; Kelley, C. A.; 

Aaronson, S. A. : A novel dual specificity phosphatase in- 
duced by serum stimulation and heat shock. J. Biol. Chem. 
269: 29897-29902, 1994. ; and 

[4030] Martell, K. J.; Kwak, S.; Hakes, D. J.; Dixon, J. E.; Trent, J. 
M. : Chromosomal localization of four human VHl-like 



protein-tyrosine phosphatases. Genomics 22: 462-464, 
1994. 

[4031] Further studies establishing the function and utilities of 
DUSP5 are found in John Hopkins OMIM database record 
ID 603069, and in sited publications numbered 2000-200 
and 2280 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome 6 Open Reading Frame 29 (C6orf29, 
Accession NM_032794) is another VGAM138 host target 
gene. C6orf29 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
C6orf29, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C6orf29 BINDING SITE, designated SEQ 
ID:2278, to the nucleotide sequence of VGAM138 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:473. 

[4032] Another function of VGAM138 is therefore inhibition of 

Chromosome 6 Open Reading Frame 29 (C6orf29, Acces- 
sion NM_032794). Accordingly, utilities of VGAM 138 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C6orf29. CGR19 



(Accession NM_006568) is another VGAM138 host target 
gene. CGR19 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
CGR19, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CGR19 BINDING SITE, designated SEQ 
ID:1311, to the nucleotide sequence of VGAM138 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:473. 

[4033] Another function of VGAM138 is therefore inhibition of 
CGR19 (Accession NM.006568). Accordingly, utilities of 
VGAM138 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CGR19. 
Down Syndrome Critical Region Gene 6 (DSCR6, Accession 
NM.018962) is another VGAM 138 host target gene. 
DSCR6 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
DSCR6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DSCR6 BINDING SITE, designated SEQ 
ID:1865, to the nucleotide sequence of VGAM 138 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:473. 

[4034] Another function of VGAM 13 8 is therefore inhibition of 

Down Syndrome Critical Region Gene 6 (DSCR6, Accession 
NM.018962). Accordingly, utilities of VGAM 138 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DSCR6. ETL (Accession 
NM.022159) is another VGAM 138 host target gene. ETL 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ETL, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ETL BINDING SITE, designated SEQ ID: 1982, to the nu- 
cleotide sequence of VGAM138 RNA, herein designated 
VGAM RNA, also designated SEQ ID:473. 

[4035] Another function of VGAM138 is therefore inhibition of 
ETL (Accession NM_022159). Accordingly, utilities of 
VGAM138 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ETL. 
FLJ21269 (Accession NM_025107) is another VGAM138 
host target gene. FLJ21269 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by FLJ21269, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21269 BINDING SITE, 
designated SEQ ID:2 138, to the nucleotide sequence of 
VGAM138 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:473. 

[4036] Another function of VGAM138 is therefore inhibition of 

FLJ21269 (Accession NM_025107). Accordingly, utilities of 
VGAM138 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21269. 
HNT (Accession NM.016522) is another VGAM 138 host 
target gene. HNT BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by HNT, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HNT BINDING SITE, designated SEQ ID:1692, 
to the nucleotide sequence of VGAM138 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:473. 

[4037] Another function of VGAM138 is therefore inhibition of 
HNT (Accession NM_016522). Accordingly, utilities of 
VGAM138 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with HNT. 
Potassium Voltage-gated Channel, Shab-related Subfam- 
ily, Member 2 (KCNB2, Accession XM.171186) is another 
VGAM138 host target gene. KCNB2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by KCNB2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of KCNB2 BINDING SITE, 
designated SEQ ID:3690, to the nucleotide sequence of 
VGAM138 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:473. 
[4038] Another function of VGAM 138 is therefore inhibition of 
Potassium Voltage-gated Channel, Shab-related Subfam- 
ily, Member 2 (KCNB2, Accession XM.171186). Accord- 
ingly, utilities of VGAM138 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with KCNB2. KIAA0794 (Accession XM_087353) is 
another VGAM 138 host target gene. KIAA0794 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0794, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA0794 BINDING SITE, designated SEQ ID:3163, to the 
nucleotide sequence of VGAM138 RNA, herein designated 
VGAM RNA, also designated SEQ ID:473. 

[4039] Another function of VGAM 13 8 is therefore inhibition of 
KIAA0794 (Accession XM.087353). Accordingly, utilities 
of VGAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0794. LOC123342 (Accession XM.063602) is another 
VGAM 138 host target gene. LOC123342 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC123342, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC123342 BINDING SITE, designated SEQ ID:3031, to the 
nucleotide sequence of VGAM138 RNA, herein designated 
VGAM RNA, also designated SEQ ID:473. 

[4040] Another function of VGAM 13 8 is therefore inhibition of 

LOC123342 (Accession XM_063602). Accordingly, utilities 
of VGAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC123342. LOC144920 (Accession XM_096688) is an- 



other VGAM138 host target gene. LOC144920 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144920, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144920 BINDING SITE, designated SEQ ID:3270, to 
the nucleotide sequence of VGAM138 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:473. 
[4041] Another function of VGAM 13 8 is therefore inhibition of 

LOC144920 (Accession XM_096688). Accordingly, utilities 
of VGAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144920. LOC153688 (Accession XM.098416) is an- 
other VGAM 13 8 host target gene. LOC153688 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC153688, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153688 BINDING SITE, designated SEQ ID:3370, to 
the nucleotide sequence of VGAM138 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:473. 



[4042] Another function of VGAM138 is therefore inhibition of 

LOC153688 (Accession XM.098416). Accordingly, utilities 
of VGAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153688. LOC51336 (Accession NM.016646) is an- 
other VGAM138 host target gene. LOC51336 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC51336, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51336 BINDING SITE, designated SEQ ID: 1707, to the 
nucleotide sequence of VGAM138 RNA, herein designated 
VGAM RNA, also designated SEQ ID:473. 

[4043] Another function of VGAM 138 is therefore inhibition of 
LOC51336 (Accession NM_016646). Accordingly, utilities 
of VGAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51336. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 139 (VGAM139) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[4044] VGAM139 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM139 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4045] VGAM139 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 139 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4046] VGAM 139 gene encodes a VGAM 139 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM139 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM139 precursor RNA is designated SEQ 
ID: 125, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 125 is 
located at position 63571 relative to the genome of Vac- 
cinia Virus. 

[4047] VGAM 139 precursor RNA folds onto itself, forming 

VGAM 139 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4048] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM139 folded precursor RNA into VGAM139 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 
quence of VGAM 13 9 RNA is designated SEQ ID:474, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4049] VGAM 139 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 139 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 139 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 



gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[4050] VGAM139 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 139 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM139 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 139 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 139 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4051] The complementary binding of VGAM139 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM139 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 139 host tar- 
get RNA into VGAM139 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 4052 ] It is appreciated that VGAM 139 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 139 host target genes. The mRNA of 
each one of this plurality of VGAM139 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 139 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 139 RNA causes in- 
hibition of translation of respective one or more VGAM139 
host target proteins. 

[4053] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 



VGAM139 gene, herein designated VGAM GENE, on one or 
more VGAM139 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4054] | t j S yet further appreciated that a function of VGAM 139 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM139 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM139 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM139 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[4055] Nucleotide sequences of the VCAM139 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 139 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM139 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 139 are further 
described hereinbelow with reference to Table 1. 

[4056] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM139 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM139 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4057] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM139 gene, herein designated VGAM is 
inhibition of expression of VGAM139 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 139 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 139 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 



[4058] Sodium Channel, Voltage-gated, Type I, Alpha Polypeptide 
(SCN1A, Accession XM.114281) is a VGAM139 host target 
gene. SCN1A BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SCN1A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SCN1A BINDING SITE, designated SEQ 
ID:3451, to the nucleotide sequence of VGAM139 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:474. 

[4059] a function of VGAM 139 is therefore inhibition of Sodium 
Channel, Voltage-gated, Type I, Alpha Polypeptide 
(SCN1A, Accession XM.114281). Accordingly, utilities of 
VGAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCN1A. 
FLJ13315 (Accession NM_025005) is another VGAM139 
host target gene. FLJ13315 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ13315, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13315 BINDING SITE, 



designated SEQ ID:2127, to the nucleotide sequence of 
VGAM139 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:474. 

[4060] Another function of VGAM139 is therefore inhibition of 

FLJ13315 (Accession NM_025005). Accordingly, utilities of 
VGAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13315. 
KIAA0940 (Accession NM.014912) is another VGAM 139 
host target gene. KIAA0940 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0940, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0940 BINDING SITE, 
designated SEQ ID: 1584, to the nucleotide sequence of 
VGAM 139 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:474. 

[4061] Another function of VGAM139 is therefore inhibition of 
KIAA0940 (Accession NM.014912). Accordingly, utilities 
of VGAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0940. SARM (Accession NM.015077) is another 
VGAM 139 host target gene. SARM BINDING SITE is HOST 



TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SARM, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SARM BINDING SITE, 
designated SEQ ID: 1608, to the nucleotide sequence of 
VGAM139 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:474. 

[4062] Another function of VGAM139 is therefore inhibition of 
SARM (Accession NM.015077). Accordingly, utilities of 
VGAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SARM. 
LOC144231 (Accession XM_096561) is another VGAM139 
host target gene. LOC144231 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC144231, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC144231 BINDING 
SITE, designated SEQ ID:3266, to the nucleotide sequence 
of VGAM 139 RNA, herein designated VGAM RNA, also 
designated SEQ ID:474. 

[4063] Another function of VGAM139 is therefore inhibition of 



LOC144231 (Accession XM_096561). Accordingly, utilities 
of VGAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144231. LOC148734 (Accession XM.086294) is an- 
other VGAM139 host target gene. LOC148734 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC148734, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148734 BINDING SITE, designated SEQ ID:3124, to 
the nucleotide sequence of VGAM139 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:474. 
[4064] Another function of VGAM 139 is therefore inhibition of 

LOC148734 (Accession XM_086294). Accordingly, utilities 
of VGAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148734. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 140 (VGAM140) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[4065] VGAM140 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM140 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4066] VGAM140 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 140 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4067] VGAM 140 gene encodes a VGAM 140 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM140 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM140 precursor RNA is designated SEQ 
ID: 126, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:126 is 
located at position 62804 relative to the genome of Vac- 
cinia Virus. 

[4068] VGAM 140 precursor RNA folds onto itself, forming 

VGAM 140 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4069] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM140 folded precursor RNA into VGAM140 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM 140 RNA is designated SEQ ID:475, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4070] VGAM 140 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 140 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 140 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[40 71 ] VGAM140 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 140 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM140 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 140 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 140 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[4072] The complementary binding of VGAM140 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM140 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 140 host tar- 
get RNA into VGAM140 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 4073 ] It is appreciated that VGAM 140 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 140 host target genes. The mRNA of 
each one of this plurality of VGAM140 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 140 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 140 RNA causes in- 
hibition of translation of respective one or more VGAM140 
host target proteins. 

[4074] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 140 gene, herein designated VGAM GENE, on one or 



more VGAM140 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 4075 ] It is yet further appreciated that a function of VGAM 140 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM140 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 140 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM140 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[4076] Nucleotide sequences of the VGAM140 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 140 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM140 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 140 are further 
described hereinbelow with reference to Table 1. 

[4077] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM140 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 140 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4078] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM140 gene, herein designated VGAM is 
inhibition of expression of VGAM140 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 140 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 140 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4079] Methyl-CpG Binding Domain Protein 1 (MBD1, Accession 



NM_002384) is a VGAM140 host target gene. MBD1 BIND- 
ING SITE1 through MBD1 BINDING SITE4 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by MBD1, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MBD1 BINDING SITE1 through MBD1 
BINDING SITE4, designated SEQ ID:924, SEQ ID: 1644, SEQ 
ID: 1645 and SEQ ID: 1646 respectively, to the nucleotide 
sequence of VGAM140 RNA, herein designated VGAM 
RNA, also designated SEQ ID:475. 
[4080] a function of VGAM 140 is therefore inhibition of Methyl- 
CpG Binding Domain Protein 1 (MBD1, Accession 
NM_002384), a gene which bind specifically to methylated 
DNA via a methyl-CpG-binding domain (MBD). Accord- 
ingly, utilities of VGAM140 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MBD1. The function of MBD1 has been estab- 
lished by previous studies. Attempts to understand how 
DNA methylation prevents transcription have centered on 
2 alternative mechanisms: direct interference of site- 
specific methylation with the binding of essential tran- 
scription factors, and indirect interference of promoter- 



proximal methylation with transcription via a protein that 
binds to methylated DNA. Methyl-CpG-binding protein-1 
(MECP1) binds to a variety of methylated sequences in 
vitro, provided they contain at least 12 symmetrically 
methylated CpGs. MECP1 has been detected in crude nu- 
clear extracts. Boyes and Bird (1991) and Levine et al. 
(1991) presented evidence suggesting that the MECP1 
protein is a mediator of repression. Methylation of cy- 
tosines within the sequence CpG is essential for mouse 
development and has been linked to transcriptional sup- 
pression in vertebrate systems. Methyl-CpG-binding pro- 
teins MECP1 and MECP2 (OMIM Ref. No. 300005) bind 
preferentially to methylated DNA and can inhibit tran- 
scription. The rat Mecp2 gene was cloned by Nan et al. 
(1993) and its methyl-CpG-binding domain (MBD) de- 
fined. By searching DNA sequence databases with the MBD 
sequence, Cross et al. (1997) identified a human cDNA 
with potential to encode an MBD-like region. Sequencing 
of the complete cDNA revealed that the open reading 
frame also encodes 2 cysteine-rich domains that were 
found in animal DNA methyltransferases (see OMIM Ref. 
No. DNMT; 126375) and in the mammalian HRX protein, 
also known as MLL and ALL-1 (OMIM Ref. No. 159555). 



They designated the protein PCM1 for 'protein containing 
MBD.' Expressed in bacteria, it showed specific binding to 
methylated DNA. PCM1 also repressed transcription in 
vitro in a methylation-dependent manner. A polyclonal 
antibody raised against the protein was able to bind the 
native MECP1 complex from HeLa cells, indicating that 
PCM1 is a component of mammalian MECP1. Using PCR on 
a hybrid panel and FISH, Hendrich et al. (1999) mapped 
the MBD1 gene to chromosome 18q21, 2.1 cM distal to 
MBD2 (OMIM Ref. No. 603547). They mapped the murine 
gene to chromosome 18. 

[4081] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4082] Boyes, J.; Bird, A. : DNA methylation inhibits transcription 
indirectly via a methyl-CpG binding protein. Cell 64: 
1123-1134, 1991. ; and 

[4083] Levine, A.; Cantoni, G. L; Razin, A. : Inhibition of pro- 
moter activity by methylation: possible involvement of 
protein mediators. Proc. Nat. Acad. Sci. 88: 6515-6518, 
1991. 

[4084] Further studies establishing the function and utilities of 

MBD1 are found in John Hopkins OMIM database record ID 



156535, and in sited publications numbered 500-50 and 
3056-3058 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. LOC51026 (Accession NM.016072) is another 
VGAM140 host target gene. LOC51026 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by LOC51026, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC51026 BINDING SITE, designated SEQ ID:1659, to the 
nucleotide sequence of VGAM140 RNA, herein designated 
VGAM RNA, also designated SEQ ID:475. 
[4085] Another function of VGAM 140 is therefore inhibition of 
LOC51026 (Accession NM_016072). Accordingly, utilities 
of VGAM140 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51026. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 141 (VGAM141) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[4086] VGAM141 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM141 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4087] VGAM141 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 141 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4088] VGAM 141 gene encodes a VGAM 141 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM141 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM141 precursor RNA is designated SEQ 
ID: 127, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:127 is 
located at position 62395 relative to the genome of Vac- 
cinia Virus. 

[4089] VGAM 141 precursor RNA folds onto itself, forming 

VGAM 141 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4090] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM141 folded precursor RNA into VGAM141 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 70%) nucleotide se- 
quence of VGAM 141 RNA is designated SEQ ID:476, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4091] VGAM 141 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 141 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 141 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 



[4092] VGAM141 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 141 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM141 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 141 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM141 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4093] The complementary binding of VGAM141 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM141 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 141 host tar- 
get RNA into VGAM141 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 4094 ] It is appreciated that VGAM 141 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM141 host target genes. The mRNA of 
each one of this plurality of VGAM141 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 141 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 141 RNA causes in- 
hibition of translation of respective one or more VGAM141 
host target proteins. 

[4095] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 141 gene, herein designated VGAM GENE, on one or 
more VGAM141 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4096] | t j S y et further appreciated that a function of VCAM141 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM141 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM141 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM141 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4097] Nucleotide sequences of the VGAM141 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM141 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM141 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 141 are further 
described hereinbelow with reference to Table 1. 

[4098] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 141 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM141 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4099] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM141 gene, herein designated VGAM is 
inhibition of expression of VGAM141 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 141 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 141 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4100] Activation-induced Cytidine Deaminase (AICDA, Accession 
NM_020661) is a VGAM 141 host target gene. AICDA 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by AICDA, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of AICDA BINDING SITE, designated SEQ ID: 1923, to the 
nucleotide sequence of VGAM141 RNA, herein designated 
VGAM RNA, also designated SEQ ID:476. 
[4101] a function of VGAM141 is therefore inhibition of Activa- 
tion-induced Cytidine Deaminase (AICDA, Accession 
NM_020661), a gene which a member of the cytidine 
deaminase family. Accordingly, utilities of VGAM141 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with AICDA. The function of 
AICDA and its association with various diseases and clini- 
cal conditions, has been established by previous studies, 
as described hereinabove with reference to 
VGAM31.Glucagon (GCG, Accession NM_002054) is an- 
other VGAM 141 host target gene. GCG BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by GCG, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of GCG BINDING 



SITE, designated SEQ ID:895, to the nucleotide sequence 
of VGAM141 RNA, herein designated VGAM RNA, also 
designated SEQ ID:476. 
[4102] Another function of VGAM141 is therefore inhibition of 

Glucagon (GCG, Accession NM_002054). Accordingly, util- 
ities of VGAM 141 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GCG. Protein Tyrosine Phosphatase, Non-receptor Type 1 
(PTPN1, Accession NM.002827) is another VGAM 141 host 
target gene. PTPN1 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by PTPN1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PTPN1 BINDING SITE, designated SEQ 
ID:960, to the nucleotide sequence of VGAM 141 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:476. 

[4103] Another function of VGAM141 is therefore inhibition of 
Protein Tyrosine Phosphatase, Non-receptor Type 1 
(PTPN1, Accession NM_002827), a gene which is a non- 
receptor type 1 protein tyrosine phosphatase and inhibits 
insulin signaling. Accordingly, utilities of VGAM141 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PTPN1. The function of 
PTPN1 has been established by previous studies. PTP1B 
inhibits insulin signaling and, when overexpressed, plays 
a role in insulin resistance (Ahmad et al., 1997). In the 
3-prime untranslated region of the PTP1B gene, Di Paola 
et al. (2002) identified a 1484insG variation 
(176885.0001) that, in 2 different populations, was asso- 
ciated with several features of insulin resistance. Similar 
data were obtained in a family-based association study by 
use of sib pairs discordant for genotype (Gu et al., 2000). 
Subjects carrying the 1484insG variant showed PTP1B 
mRNA overexpression in skeletal muscle. PTP1B mRNA 
stability was significantly higher in human embryonic kid- 
ney cells transfected with 1484insG PTP1B as compared 
with those transfected with wildtype PTP1B. The data indi- 
cated that the 1484insG allele causes PTP1B overexpres- 
sion and plays a role in insulin resistance. Therefore, indi- 
viduals carrying the 1484insG variant might particularly 
benefit from PTP1B inhibitors in the treatment of insulin 
resistance (Kennedy and Ramachandran, 2000). Animal 
model experiments lend further support to the function of 
PTPN1. Elchebly et al. (1999) generated PTPlB-deficient 



mice by targeted disruption of the mouse homolog of the 
PTP1B gene. Mice were phenotypically and pathologically 
normal and had normal life span. In the fed state, ho- 
mozygous mutant mice had slightly lower blood glucose 
concentrations, and half the circulating insulin concentra- 
tions, of wildtype littermates. The enhanced insulin sensi- 
tivity of PTPlB-deficient mice was also evident in glucose- 
and insulin-tolerance tests. After insulin injection, defi- 
cient mice showed increased phosphorylation of the in- 
sulin receptor in liver and muscle tissue compared to 
wildtype mice. On a high-fat diet, PTPlB-deficient mice 
were resistant to weight gain and remained insulin sensi- 
tive, while wildtype mice rapidly gained weight and be- 
came insulin resistant. These results suggested a major 
role for PTP1B in modulation of insulin sensitivity and fuel 
metabolism. The authors proposed PTP1B as a potential 
therapeutic target for the treatment of type 2 diabetes and 
obesity. 

[4104] | t j S appreciated that the abovementioned animal model 
for PTPN1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4105] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
t 4106 ] Elchebly, M.; Payette, P.; Michaliszyn, E.; Cromlish, W.; 

Collins, S.; Loy, A. L; Normandin, D.; Cheng, A.; Himms- 
HagenJ.; Chan, C.-C; Ramachandran, C; Gresser, M.J.; 
Tremblay, M. L; Kennedy, B. P. : Increased insulin sensi- 
tivity and obesity resistance in mice lacking the protein 
tyrosine phosphatase-lB gene. Science 283: 1544-1548, 
1999. ; and 

[4107] Di Paola, R.; Frittitta, L; Miscio, C; Bozzali, M.; Baratta, R.; 
Centra, M.; Spampinato, D.; Santagati, M. G.; Ercolino, T.; 
Cisternino, C; Soccio, T. Mastroianno, S.; Tassi, V.; Aim. 

[4108] Further studies establishing the function and utilities of 
PTPN1 are found in John Hopkins OMIM database record 
ID 176885, and in sited publications numbered 
2505-2508, 2448-2405, 2499, 240 and 2409 listed in 
the bibliography section hereinbelow, which are also 
hereby incorporated by reference. SCO Cytochrome Oxi- 
dase Deficient Homolog 2 (yeast) (SC02, Accession 
NM_005138) is another VCAM141 host target gene. SC02 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by SC02, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SC02 BINDING SITE, designated SEQ ID:1189, to the nu- 
cleotide sequence of VGAM141 RNA, herein designated 
VGAM RNA, also designated SEQ ID:476. 

[4109] Another function of VGAM 141 is therefore inhibition of 
SCO Cytochrome Oxidase Deficient Homolog 2 (yeast) 
(SC02, Accession NM_005138). Accordingly, utilities of 
VGAM141 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SC02. 
Uracil-DNA Glycosylase (UNG, Accession NM_080911) is 
another VGAM 141 host target gene. UNG BINDING SITE1 
and UNG BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by UNG, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of UNG BINDING SITE1 and UNG BINDING SITE2, 
designated SEQ ID:2394 and SEQ ID: 1013 respectively, to 
the nucleotide sequence of VGAM141 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:476. 

[4110] Another function of VGAM141 is therefore inhibition of 
Uracil-DNA Glycosylase (UNG, Accession NM_080911), a 



gene which excises uracil residues from the dna to pre- 
vent mutagenesis and initiate the base-excision repair 
(BER) pathway. Accordingly, utilities of VGAM141 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with UNG. The function of UNG 
has been established by previous studies. Uracil DNA gly- 
cosylase removes uracil in DNA resulting from deamina- 
tion of cytosine or replicative incorporation of dUMP in- 
stead of dTMP (Haug et al., 1996). Animal model experi- 
ments lend further support to the function of UNG. Nilsen 
et al. (2000) generated knockout mice lacking Ung. In 
contrast to Ung - mutants of bacteria and yeast, these 
mice did not exhibit a greatly increased spontaneous mu- 
tation frequency. There was, however, only slow removal 
of uracil from misincorporated dUMP in isolated Ung -/- 
nuclei and an elevated steady-state level of uracil in DNA 
in dividing Ung -/- cells. A backup uracil-excising activity 
in tissue extracts from Ung null mice, with properties in- 
distinguishable from the mammalian SMUG1 DNA glyco- 
sylase, may account for the repair of premutagenic U:G 
mispairs resulting from cytosine deamination in vivo. The 
authors suggested that the nuclear UNG protein has 
evolved a specialized role in mammalian cells counteract- 



ing U:A base pairs formed by use of dUTP during DNA 
synthesis. 

t 4111 ] It is appreciated that the abovementioned animal model 
for UNG is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

t 4112 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4113 ] Haug, T.; Skorpen, F.; Kvaloy, K.; Eftedal, I.; Lund, H.; 

Krokan, H. E. : Human uracil-DNA glycosylase gene: se- 
quence organization, methylation pattern, and mapping to 
chromosome 12q23-q24.1. Genomics 36: 408-416, 
1996. ; and 

t 4114 ] Nilsen, H.; Rosewell, I.; Robins, P.; Skjelbred, C. F.; Ander- 
sen, S.; Slupphaug, G.; Daly, G.; Krokan, H. E.; Lindahl, T.; 
Barnes, D. E. : Uracil-DNA glycosylase (UNG)-deficient 
mice rev. 

[4115] Further studies establishing the function and utilities of 
UNG are found in John Hopkins OMIM database record ID 
191525, and in sited publications numbered 3036-3043 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. DKFZP761G 1913 



(Accession NM.031474) is another VGAM141 host target 
gene. DKFZP761G1913 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP761G1913, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP761G1913 
BINDING SITE, designated SEQ ID:2209, to the nucleotide 
sequence of VGAM141 RNA, herein designated VGAM 
RNA, also designated SEQ ID:476. 
16 ] Another function of VGAM141 is therefore inhibition of 
DKFZP761G1913 (Accession NM.031474). Accordingly, 
utilities of VGAM141 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP761G1913. KIAA0057 (Accession NM.012288) 
is another VGAM 141 host target gene. KIAA0057 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0057, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0057 BINDING SITE, designated SEQ ID:1422, to the 
nucleotide sequence of VGAM141 RNA, herein designated 



VGAM RNA, also designated SEQ ID:476. 
[4117] Another function of VGAM 141 is therefore inhibition of 
KIAA0057 (Accession NM.012288). Accordingly, utilities 
of VGAM141 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0057. RTC Domain Containing 1 (RTCD1, Accession 
NM_003729) is another VGAM 141 host target gene. 
RTCD1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
RTCD1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RTCD1 BINDING SITE, designated SEQ 
ID:1053, to the nucleotide sequence of VGAM 141 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:476. 

[4118] Another function of VGAM141 is therefore inhibition of 
RTC Domain Containing 1 (RTCD1, Accession 
NM_003729). Accordingly, utilities of VGAM 141 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RTCD1. LOC127396 
(Accession XM_059139) is another VGAM 141 host target 
gene. LOC127396 BINDING SITE is HOST TARGET binding 



site found in the 3 X untranslated region of mRNA encoded 
by LOC127396, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC127396 BINDING SITE, desig- 
nated SEQ ID:3005, to the nucleotide sequence of 
VGAM141 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:476. 

[4119] Another function of VGAM141 is therefore inhibition of 

LOC127396 (Accession XM.059139). Accordingly, utilities 
of VGAM141 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC127396. LOC130074 (Accession XM.072228) is an- 
other VGAM 141 host target gene. LOC130074 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC130074, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130074 BINDING SITE, designated SEQ ID:3044, to 
the nucleotide sequence of VGAM141 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:476. 

[4120] Another function of VGAM 141 is therefore inhibition of 



LOC130074 (Accession XM.072228). Accordingly, utilities 
of VGAM141 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130074. LOC149134 (Accession XM.097594) is an- 
other VGAM141 host target gene. LOC149134 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149134, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149134 BINDING SITE, designated SEQ ID:3308, to 
the nucleotide sequence of VGAM141 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:476. 
[4121] Another function of VGAM 141 is therefore inhibition of 

LOC149134 (Accession XM_097594). Accordingly, utilities 
of VGAM141 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149134. LOC219818 (Accession XM.165589) is an- 
other VGAM 141 host target gene. LOC219818 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC219818, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC2 19818 BINDING SITE, designated SEQ ID:3503, to 
the nucleotide sequence of VGAM141 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:476. 

[4122] Another function of VGAM141 is therefore inhibition of 

LOC219818 (Accession XM.165589). Accordingly, utilities 
of VGAM141 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC219818. LOC256714 (Accession XM.172798) is an- 
other VGAM141 host target gene. LOC256714 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC256714, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256714 BINDING SITE, designated SEQ ID:3702, to 
the nucleotide sequence of VGAM141 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:476. 

[4123] Another function of VGAM141 is therefore inhibition of 

LOC256714 (Accession XM_172798). Accordingly, utilities 
of VGAM141 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256714. LOC91149 (Accession XM_036480) is an- 



other VGAM141 host target gene. LOC91149 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91149, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91149 BINDING SITE, designated SEQ ID:2714, to the 
nucleotide sequence of VGAM141 RNA, herein designated 
VGAM RNA, also designated SEQ ID:476. 

[4124] Another function of VGAM141 is therefore inhibition of 
LOC91149 (Accession XM.036480). Accordingly, utilities 
of VGAM141 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91149. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 142 (VGAM142) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4125] VGAM 142 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 142 was detected is described 



hereinabove with reference to Figs. 1-8. 

t 412 6] VGAM142 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 142 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4127] VGAM 142 gene encodes a VGAM 142 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM142 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM142 precursor RNA is designated SEQ 
ID: 128, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:128 is 
located at position 67919 relative to the genome of Vac- 
cinia Virus. 

[4128] VGAM 142 precursor RNA folds onto itself, forming 

VGAM 142 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 



accurate or partial inversed- reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4129] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM142 folded precursor RNA into VGAM142 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM 142 RNA is designated SEQ ID:477, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4130] VGAM 142 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 142 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 142 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

t 41 3 1 ] VGAM 142 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM142 host target 
RNA, herein designated VCAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM142 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM142 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 142 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[4132] The complementary binding of VGAM142 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 142 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM142 host tar- 
get RNA into VGAM142 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 4133 ] It is appreciated that VGAM142 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM142 host target genes. The mRNA of 
each one of this plurality ofVGAM142 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM142 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 142 RNA causes in- 
hibition of translation of respective one or more VGAM142 
host target proteins. 

t 4134 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 142 gene, herein designated VGAM GENE, on one or 
more VGAM142 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 



cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4135] It is yet further appreciated that a function of VGAM142 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM142 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM142 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM142 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4136] Nucleotide sequences of the VGAM142 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 142 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 



of VGAM142 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM142 are further 
described hereinbelow with reference to Table 1. 

[4137] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 142 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM142 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4138] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM142 gene, herein designated VGAM is 
inhibition of expression of VGAM142 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 142 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 142 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4139] Acyl-Coenzyme A Dehydrogenase, Short/branched Chain 
(ACADSB, Accession NM.001609) is a VGAM142 host tar- 
get gene. ACADSB BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by ACADSB, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ACADSB BINDING SITE, designated SEQ 
ID:838, to the nucleotide sequence of VGAM142 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:477. 

[ 414 °] A function of VGAM 142 is therefore inhibition of Acyl- 
Coenzyme A Dehydrogenase, Short/branched Chain 
(ACADSB, Accession NM_001609). Accordingly, utilities of 
VGAM 142 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ACADSB. 
Ectodysplasin 1, Anhidrotic Receptor (EDAR, Accession 
NM_022336) is another VGAM 142 host target gene. EDAR 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by EDAR, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
EDAR BINDING SITE, designated SEQ ID: 1985, to the nu- 
cleotide sequence of VGAM142 RNA, herein designated 
VGAM RNA, also designated SEQ ID:477. 

[4141] Another function of VGAM142 is therefore inhibition of 
Ectodysplasin 1, Anhidrotic Receptor (EDAR, Accession 



NM.022336). Accordingly, utilities of VGAM142 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EDAR. MAX Protein (MAX, 
Accession NM.145112) is another VGAM 142 host target 
gene. MAX BINDING SITE1 and MAX BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by MAX, corresponding to HOST TAR- 
GET binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III. Table 2 illustrates the complementar- 
ity of the nucleotide sequences of MAX BINDING SITE1 and 
MAX BINDING SITE2, designated SEQ ID:2515 and SEQ 
ID:923 respectively, to the nucleotide sequence of 
VGAM 142 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:477. 
[4142] Another function of VGAM142 is therefore inhibition of 
MAX Protein (MAX, Accession NM_145112), a gene which 
interacts specifically with the MYC (190080) protein . Ac- 
cordingly, utilities of VGAM142 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MAX. The function of MAX has been estab- 
lished by previous studies. The MAX gene encodes a pro- 
tein that interacts specifically with the MYC (OMIM Ref. 
No. 190080) protein to form a heterodimer with high 



affinity for the specific cognate DNA binding site of MYC. 
Wagner et al. (1992) demonstrated that 2 species of RNA 
hybridized specifically to a MAX cDNA probe in all human 
and murine cell lines tested. Unlike MYC, the steady state 
level of MAX RNA was not significantly modulated with re- 
spect to proliferation or differentiation. Unlike MYC RNA, 
MAX RNA was relatively stable with a half-life of more 
than 3 hours, and therefore it did not exhibit the charac- 
teristic short half-life of RNAs encoded by most immedi- 
ate early genes. The predicted tertiary structure of MAX 
closely resembles that of MYC, and it was on the basis of 
the basic/helix-loop-helix/leucine-zipper homology that 
Prendergast et al. (1991) cloned the cDNA encoding MAX. 
Zervos et al. (1995) described MIX2 (OMIM Ref. No. 
600601), a protein that interacts with the MAX protein. 
Grandori et al. (1996) identified DDX18 (OMIM Ref. No. 
606355) as a direct in vivo target of Myc and Max and hy- 
pothesized that Myc may exert its effects on cell behavior 
through proteins that affect RNA structure and 
metabolism. By fluorescence in situ chromosomal hy- 
bridization, Wagner et al. (1992) demonstrated that the 
MAX gene is located in band 14q23. This region of chro- 
mosome 14 is involved in deletions in B-cell chronic lym- 



phocytic leukemia and malignant lymphomas and in the 
12; 14 translocation in uterine leiomyomas. Gilladoga et al. 
(1992) similarly mapped the MAX gene to 14q22-q24 by 
isotopic in situ hybridization and to mouse chromosome 
12 in region D. 

[4143] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4144 ] Wagner, A. J.; Le Beau, M. M.; Diaz, M. O.; Hay, N. : Ex- 
pression, regulation, and chromosomal localization of the 
Max gene. Proc. Nat. Acad. Sci. 89: 3111-3115, 1992. ; 
and 

[4145] Prendergast, G. C; Lawe, D.; Ziff, E. B. : Association of 
Myn, the murine homolog of Max, with c-Myc stimulates 
methylation-sensitive DNA binding and Ras cotransfor- 
mation. Cell 65: 395-. 

[4146] Further studies establishing the function and utilities of 
MAX are found in John Hopkins OMIM database record ID 
154950, and in sited publications numbered 686-68 and 
2538-2541 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. N I MA 
(never in mitosis gene a)-related Kinase 4 (NEK4, Acces- 
sion NM_003157) is another VGAM 142 host target gene. 



NEK4 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by NEK4, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of NEK4 BINDING SITE, designated SEQ ID:995, to 
the nucleotide sequence of VGAM142 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:477. 
[4147] Another function of VGAM142 is therefore inhibition of 
NIMA (never in mitosis gene a)-related Kinase 4 (NEK4, 
Accession NM.003157). Accordingly, utilities of VGAM 142 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NEK4. Chromo- 
some 20 Open Reading Frame 170 (C20orfl70, Accession 
XM.029885) is another VGAM 142 host target gene. 
C20orfl70 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
C20orfl70, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C20orfl70 BINDING SITE, designated SEQ 
ID:2608, to the nucleotide sequence of VGAM 142 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:477. 

[4148] Another function of VGAM142 is therefore inhibition of 
Chromosome 20 Open Reading Frame 170 (C20orfl70, 
Accession XM.029885). Accordingly, utilities of VGAM142 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl70. 
FLJ20435 (Accession NM.017821) is another VGAM 142 
host target gene. FLJ20435 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ20435, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20435 BINDING SITE, 
designated SEQ ID:1756, to the nucleotide sequence of 
VGAM 142 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:477. 

[4149] Another function of VGAM142 is therefore inhibition of 

FLJ20435 (Accession NM.017821). Accordingly, utilities of 
VGAM 142 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20435. 
FLJ23071 (Accession NM.025192) is another VGAM 142 
host target gene. FLJ23071 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by FLJ23071, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23071 BINDING SITE, 
designated SEQ ID:2143, to the nucleotide sequence of 
VGAM142 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:477. 

[4150] Another function of VGAM142 is therefore inhibition of 

FLJ23071 (Accession NM.025192). Accordingly, utilities of 
VGAM 142 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23071. 
KIAA0562 (Accession NM_014704) is another VGAM 142 
host target gene. KIAA0562 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0562, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0562 BINDING SITE, 
designated SEQ ID: 1525, to the nucleotide sequence of 
VGAM 142 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:477. 

[4151] Another function of VGAM142 is therefore inhibition of 
KIAA0562 (Accession NM_014704). Accordingly, utilities 



of VGAM142 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0562. Leucine Rich Repeat (in FLII) Interacting Protein 
1 (LRRFIP1, Accession NM.004735) is another VGAM 142 
host target gene. LRRFIP1 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by LRRFIP1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LRRFIP1 BINDING SITE, 
designated SEQ ID: 1151, to the nucleotide sequence of 
VGAM 142 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:477. 
[4152] Another function of VGAM 142 is therefore inhibition of 

Leucine Rich Repeat (in FLII) Interacting Protein 1 (LRRFIP1, 
Accession NM_004735). Accordingly, utilities of VGAM 142 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LRRFIP1. PI 15 
(Accession NM_003715) is another VGAM 142 host target 
gene. P115 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
P115, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 



ble 2 illustrates the complementarity of the nucleotide se- 
quences of P115 BINDING SITE, designated SEQ ID:1051, 
to the nucleotide sequence of VGAM142 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:477. 

[4153] Another function of VGAM142 is therefore inhibition of 
P115 (Accession NM_003715). Accordingly, utilities of 
VGAM 142 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P115. 
Serologically Defined Colon Cancer Antigen 16 
(SDCCAG16, Accession NM.006649) is another VGAM 142 
host target gene. SDCCAG16 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by SDCCAG16, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SDCCAG16 BINDING 
SITE, designated SEQ ID:1316, to the nucleotide sequence 
of VGAM 142 RNA, herein designated VGAM RNA, also 
designated SEQ ID:477. 

[4154] Another function of VGAM142 is therefore inhibition of 
Serologically Defined Colon Cancer Antigen 16 
(SDCCAG16, Accession NM_006649). Accordingly, utilities 
of VGAM142 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with SD- 
CCAG16. TGFBl-induced Anti-apoptotic Factor 1 (TIAF1, 
Accession NM_078471) is another VGAM142 host target 
gene. TIAF1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TIAF1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of TIAF1 BINDING SITE, designated SEQ ID:2370, 
to the nucleotide sequence of VGAM142 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:477. 
[4155] Another function of VGAM142 is therefore inhibition of 
TGFBl-induced Anti-apoptotic Factor 1 (TIAF1, Accession 
NM.078471). Accordingly, utilities of VGAM 142 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TIAF1. LOC149711 
(Accession XM.097720) is another VGAM 142 host target 
gene. LOC149711 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by LOC149711, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC149711 BINDING SITE, desig- 



nated SEQ ID:3314, to the nucleotide sequence of 
VGAM142 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:477. 

[4156] Another function of VGAM142 is therefore inhibition of 

LOC149711 (Accession XM_097720). Accordingly, utilities 
of VGAM142 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149711. LOC169933 (Accession XM.092989) is an- 
other VGAM142 host target gene. LOC169933 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC169933, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169933 BINDING SITE, designated SEQ ID:3251, to 
the nucleotide sequence of VGAM142 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:477. 

[4157] Another function of VGAM142 is therefore inhibition of 

LOC169933 (Accession XM.092989). Accordingly, utilities 
of VGAM142 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC169933. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 143 (VGAM143) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4158] VGAM143 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM143 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 41 59] VGAM143 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 143 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

t 41 60] VGAM 143 gene encodes a VGAM 143 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM143 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM143 precursor RNA is designated SEQ 
ID: 129, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:129 is 
located at position 69887 relative to the genome of Vac- 



cinia Virus. 

[4161] VGAM143 precursor RNA folds onto itself, forming 

VGAM143 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4162] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM 143 folded precursor RNA into VGAM 143 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 25%) nucleotide se- 
quence of VGAM 143 RNA is designated SEQ ID:478, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4163] VGAM 143 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM143 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 143 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[4164] VGAM 143 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 143 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM143 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 143 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 143 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4165] The complementary binding of VGAM143 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM143 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 143 host tar- 
get RNA into VGAM143 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4166] it is appreciated that VGAM 143 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 143 host target genes. The mRNA of 
each one of this plurality ofVGAM143 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 143 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 143 RNA causes in- 
hibition of translation of respective one or more VGAM143 
host target proteins. 



[4167] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM143 gene, herein designated VGAM GENE, on one or 
more VGAM143 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[4168] it is yet further appreciated that a function of VGAM 143 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM143 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 143 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM143 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4169] Nucleotide sequences of the VCAM143 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 143 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM143 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 143 are further 
described hereinbelow with reference to Table 1. 

[4170] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM143 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM143 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

t 4171 ] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM143 gene, herein designated VGAM is 
inhibition of expression of VGAM143 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 143 correlate with, and may be deduced 



from, the identity of the target genes which VGAM143 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 4172 ] Sorting Nexin 9 (SNX9, Accession NM.016224) is a 

VGAM143 host target gene. SNX9 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SNX9, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SNX9 BINDING SITE, 
designated SEQ ID: 1673, to the nucleotide sequence of 
VGAM143 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:478. 

[4173] a function of VGAM143 is therefore inhibition of Sorting 
Nexin 9 (SNX9, Accession NM_016224). Accordingly, utili- 
ties of VGAM 143 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
SNX9. TOX (Accession NM.014729) is another VGAM 143 
host target gene. TOX BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by TOX, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 



nucleotide sequences of TOX BINDING SITE, designated 
SEQ ID: 1533, to the nucleotide sequence of VGAM143 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:478. 

[4174] Another function of VGAM143 is therefore inhibition of 
TOX (Accession NM.014729). Accordingly, utilities of 
VGAM 143 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TOX. DK- 
FZP434C212 (Accession XM.044196) is another VGAM 143 
host target gene. DKFZP434C212 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DKFZP434C212, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP434C212 BINDING SITE, designated SEQ ID:2833, to 
the nucleotide sequence of VGAM143 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:478. 

[4175] Another function of VGAM143 is therefore inhibition of 
DKFZP434C212 (Accession XM_044196). Accordingly, 
utilities of VGAM143 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434C212. LOC151438 (Accession XM_098060) 



is another VGAM143 host target gene. LOC151438 BIND- 
ING SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151438, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151438 BINDING SITE, designated SEQ ID:3345, to 
the nucleotide sequence of VGAM143 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:478. 
[4176] Another function of VGAM143 is therefore inhibition of 

LOC151438 (Accession XM_098060). Accordingly, utilities 
of VGAM143 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151438. LOC221663 (Accession XM.168131) is an- 
other VGAM143 host target gene. LOC221663 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221663, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221663 BINDING SITE, designated SEQ ID:3619, to 
the nucleotide sequence of VGAM143 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:478. 



[4177] Another function of VGAM143 is therefore inhibition of 

LOC221663 (Accession XM.168131). Accordingly, utilities 
of VGAM143 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221663. LOC257358 (Accession XM.173138) is an- 
other VGAM143 host target gene. LOC257358 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257358, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257358 BINDING SITE, designated SEQ ID:3730, to 
the nucleotide sequence of VGAM143 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:478. 

[4178] Another function of VGAM143 is therefore inhibition of 

LOC257358 (Accession XM.173138). Accordingly, utilities 
of VGAM143 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257358. LOC56832 (Accession XM.035950) is an- 
other VGAM143 host target gene. LOC56832 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC56832, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC56832 BINDING SITE, designated SEQ ID:2703, to the 
nucleotide sequence of VGAM143 RNA, herein designated 
VGAM RNA, also designated SEQ ID:478. 

[4179] Another function of VGAM 143 is therefore inhibition of 
LOC56832 (Accession XM_035950). Accordingly, utilities 
of VGAM143 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC56832. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 144 (VGAM144) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4180] VGAM 144 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 144 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4181] VGAM 144 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 144 host target gene, herein designated VGAM 



HOST TARGET GENE, is a human gene contained in the 
human genome. 
t 41 82] VGAM144 gene encodes a VGAM144 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM144 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM144 precursor RNA is designated SEQ 
ID: 130, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:130 is 
located at position 68429 relative to the genome of Vac- 
cinia Virus. 

[4183] VGAM 144 precursor RNA folds onto itself, forming 

VGAM 144 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4184] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 144 folded precursor RNA into VGAM 144 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 85%) nucleotide se- 
quence of VGAM 144 RNA is designated SEQ ID:479, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4185] VGAM 144 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 144 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 144 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

t 41 86] VGAM 144 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 144 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM144 RNA is an accurate or a 



partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM144 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 144 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[4187] The complementary binding of VGAM144 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 144 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 144 host tar- 
get RNA into VGAM144 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[4188] it is appreciated that VGAM144 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 144 host target genes. The mRNA of 
each one of this plurality of VGAM144 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 144 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 144 RNA causes in- 
hibition of translation of respective one or more VGAM144 
host target proteins. 

[4189] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 144 gene, herein designated VGAM GENE, on one or 
more VGAM144 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 



pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4190] | t j S yet further appreciated that a function of VGAM144 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM144 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM144 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM144 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4191] Nucleotide sequences of the VGAM144 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 144 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM144 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 144 are further 
described hereinbelow with reference to Table 1. 

[4192] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM144 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM144 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4193] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM144 gene, herein designated VGAM is 
inhibition of expression of VGAM144 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 144 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 144 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4194] SRY (sex determining region Y)-box 9 (campomelic dys- 
plasia, autosomal sex-reversal) (SOX9, Accession 
NM.000346) is a VGAM 144 host target gene. SOX9 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by SOX9, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of SOX9 
BINDING SITE, designated SEQ ID:732, to the nucleotide 



sequence of VGAM144 RNA, herein designated VGAM 
RNA, also designated SEQ ID:479. 
[4195] a function of VGAM 144 is therefore inhibition of SRY (sex 
determining region Y)-box 9 (campomelic dysplasia, au- 
tosomal sex-reversal) (SOX9, Accession NM.000346), a 
gene which regulates the expression of other genes in- 
volved in chondrogenesis. Accordingly, utilities of 
VGAM 144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SOX9. The 
function of SOX9 has been established by previous stud- 
ies. Murakami et al. (2000) showed that expression of 
Sox9 is upregulated by fibroblast growth factors (FGFs; 
OMIM Ref. No. 601513) in primary chondrocytes and in 
Sox9-expressing mesenchymal cells. They further pre- 
sented evidence that FGF stimulation of Sox9 expression 
is mediated by the mitogen-activated protein kinase 
(MAPK) cascade (see OMIM Ref. No. 176948) a signal 
transduction pathway that is activated by growth factors 
such as FGF. The data strongly suggested that FGF and 
the MAPK pathway play an important role in the regulation 
of Sox9 expression during chondrocyte differentiation, Bi 
et al. (2001) proposed that Sox9 also has a role in regu- 
lating the transition to hypertrophic chondrocytes in the 



growth plate. Despite the severe hypoplasia of cartilages, 
the overall organization and cellular composition of the 
growth plate were otherwise normal. The results sug- 
gested that 2 critical steps of the chondrocyte differentia- 
tion pathway are sensitive to Sox9 dosage: an early step 
presumably at the stage of mesenchymal condensation of 
cartilage primordia, and a later step preceding the transi- 
tion of chondrocytes into hypertrophic chondrocytes. 

[4196] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4197] Murakami, S.; Kan, M.; McKeehan, W. L; de Crombrugghe, 
B. : Up-regulation of the chondrogenic Sox9 gene by fi- 
broblast growth factors is mediated by the mitogen-acti- 
vated protein kinase pathway. Proc. Nat. Acad. Sci. 97: 
1113-1118, 2000. ; and 

t 41 98] Bi, W.; Huang, W.; Whitworth, D. J.; Deng, J. M.; Zhang, Z.; 
Behringer, R. R.; de Crombrugghe, B. : Haploinsufficiency 
of Sox9 results in defective cartilage primordia and pre- 
mature skelet. 

[4199] Further studies establishing the function and utilities of 
SOX9 are found in John Hopkins OMIM database record ID 
114290, and in sited publications numbered 2837-2851, 



2851, 2852-2859, 2526, 2871-2877, 2719, 2878-2893, 
2956-2899, 2836, 2900-290 and 2812-2813 listed in 
the bibliography section hereinbelow, which are also 
hereby incorporated by reference.FLJ14356 (Accession 
NM_030824) is another VGAM144 host target gene. 
FLJ14356 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
FLJ14356, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ14356 BINDING SITE, designated SEQ 
ID:2171, to the nucleotide sequence of VGAM144 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:479. 

[4200] Another function of VGAM144 is therefore inhibition of 

FLJ14356 (Accession NM_030824). Accordingly, utilities of 
VGAM 144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14356. 
KIAA0982 (Accession NM.014023) is another VGAM 144 
host target gene. KIAA0982 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0982, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0982 BINDING SITE, 
designated SEQ ID: 1464, to the nucleotide sequence of 
VGAM144 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:479. 

[4201] Another function of VGAM144 is therefore inhibition of 
KIAA0982 (Accession NM_014023). Accordingly, utilities 
of VGAM144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0982. KIAA1028 (Accession XM.166324) is another 
VGAM 144 host target gene. KIAA1028 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1028, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1028 BINDING SITE, designated SEQ ID:3546, to the 
nucleotide sequence of VGAM144 RNA, herein designated 
VGAM RNA, also designated SEQ ID:479. 

[4202] Another function of VGAM144 is therefore inhibition of 
KIAA1028 (Accession XM_166324). Accordingly, utilities 
of VGAM144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1028. PC2 (positive cofactor 2, multiprotein complex) 
Glutamine/Q-rich-associated Protein (PCQAP, Accession 
NM.015889) is another VGAM 144 host target gene. PC- 
QAP BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by PCQAP, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of PCQAP BINDING SITE, designated SEQ ID: 1649, 
to the nucleotide sequence of VGAM 144 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:479. 
[4203] Another function of VGAM144 is therefore inhibition of 
PC2 (positive cofactor 2, multiprotein complex) Glu- 
tamine/Q-rich-associated Protein (PCQAP, Accession 
NM_015889). Accordingly, utilities of VGAM 144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCQAP. Protein Kinase, Ly- 
sine Deficient 2 (PRKWNK2, Accession XM_117531) is an- 
other VGAM 144 host target gene. PRKWNK2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PRKWNK2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of PRKWNK2 
BINDING SITE, designated SEQ ID:3488, to the nucleotide 
sequence of VGAM144 RNA, herein designated VGAM 
RNA, also designated SEQ ID:479. 
[4204] Another function of VGAM144 is therefore inhibition of 
Protein Kinase, Lysine Deficient 2 (PRKWNK2, Accession 
XM_117531). Accordingly, utilities of VGAM 144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PRKWNK2. RCD-8 
(Accession NM.014329) is another VGAM 144 host target 
gene. RCD-8 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
RCD-8, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RCD-8 BINDING SITE, designated SEQ 
ID:1491, to the nucleotide sequence of VGAM 144 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:479. 

[4205] Another function of VGAM144 is therefore inhibition of 
RCD-8 (Accession NM.014329). Accordingly, utilities of 
VGAM 144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RCD-8. 



SM0C2 (Accession XM.051452) is another VGAM 144 host 
target gene. SMOC2 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 X untranslated region of mRNA en- 
coded by SMOC2, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of SMOC2 BINDING SITE, designated 
SEQ ID:2945, to the nucleotide sequence of VGAM 144 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:479. 

[4206] Another function of VGAM144 is therefore inhibition of 
SMOC2 (Accession XM.051452). Accordingly, utilities of 
VGAM 144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMOC2. 
Synaptojanin 2 (SYNJ2, Accession XM.029746) is another 
VGAM 144 host target gene. SYNJ2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by SYNJ2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SYNJ2 BINDING SITE, 
designated SEQ ID:2605, to the nucleotide sequence of 
VGAM 144 RNA, herein designated VGAM RNA, also desig- 



nated SEQ ID:479. 

[4207] Another function of VGAM144 is therefore inhibition of 
Synaptojanin 2 (SYNJ2, Accession XM.029746). Accord- 
ingly, utilities of VGAM144 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYNJ2. TRABID (Accession XM.043669) is an- 
other VGAM144 host target gene. TRABID BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TRABID, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TRABID BIND- 
ING SITE, designated SEQ ID:2823, to the nucleotide se- 
quence of VGAM144 RNA, herein designated VGAM RNA, 
also designated SEQ ID:479. 

[4208] Another function of VGAM144 is therefore inhibition of 
TRABID (Accession XM_043669). Accordingly, utilities of 
VGAM 144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRABID. 
Testis Specific, 14 (TSGA14, Accession NM_018718) is an- 
other VGAM 144 host target gene. TSGA14 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TSGA14, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TSGA14 
BINDING SITE, designated SEQ ID:1861, to the nucleotide 
sequence of VGAM144 RNA, herein designated VGAM 
RNA, also designated SEQ ID:479. 

[4209] Another function of VGAM 144 is therefore inhibition of 
Testis Specific, 14 (TSGA14, Accession NM.018718). Ac- 
cordingly, utilities of VGAM144 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TSGA14. LOC197201 (Accession 
XM.113839) is another VGAM 144 host target gene. 
LOC197201 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
LOC197201, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC197201 BINDING SITE, desig- 
nated SEQ ID:3421, to the nucleotide sequence of 
VGAM 144 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:479. 

[4210] Another function of VGAM144 is therefore inhibition of 

LOC197201 (Accession XM_113839). Accordingly, utilities 



of VGAM144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC197201. LOC2 19401 (Accession XM.166706) is an- 
other VGAM144 host target gene. LOC219401 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 19401, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19401 BINDING SITE, designated SEQ ID:3579, to 
the nucleotide sequence of VGAM144 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:479. 
[4211] Another function of VGAM144 is therefore inhibition of 

LOC219401 (Accession XM_166706). Accordingly, utilities 
of VGAM144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19401. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 145 (VGAM145) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[4212] VGAM145 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM145 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4213] VGAM145 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 145 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

t 4214 ] VGAM 145 gene encodes a VGAM 14 5 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM 14 5 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM145 precursor RNA is designated SEQ 
ID: 131, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 13 1 is 
located at position 67126 relative to the genome of Vac- 
cinia Virus. 

[4215] VGAM 145 precursor RNA folds onto itself, forming 

VGAM 145 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4216] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM145 folded precursor RNA into VGAM145 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM 14 5 RNA is designated SEQ ID:480, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4217] VGAM 145 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 145 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 145 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
t 421 8] VGAM145 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 145 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM145 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 145 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 145 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[4219] The complementary binding of VGAM145 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM145 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 145 host tar- 
get RNA into VGAM145 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4220] it is appreciated that VGAM 145 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM145 host target genes. The mRNA of 
each one of this plurality ofVGAM145 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 145 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 145 RNA causes in- 
hibition of translation of respective one or more VGAM145 
host target proteins. 

t 4221 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 145 gene, herein designated VGAM GENE, on one or 
more VGAM145 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4222] | t j S yet further appreciated that a function of VGAM 14 5 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM145 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM145 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM145 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4223] Nucleotide sequences of the VGAM145 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 145 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM145 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 145 are further 
described hereinbelow with reference to Table 1. 

[4224] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM145 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM145 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4225] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM145 gene, herein designated VGAM is 
inhibition of expression of VGAM145 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 145 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 145 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4226] inhibin, Beta A (activin A, activin AB alpha polypeptide) 

(INHBA, Accession NM_002192) is a VGAM 145 host target 



gene. INHBA BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
INHBA, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of INHBA BINDING SITE, designated SEQ ID:904, 
to the nucleotide sequence of VGAM145 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:480. 
[4227] a function of VGAM145 is therefore inhibition of Inhibin, 
Beta A (activin A, activin AB alpha polypeptide) (INHBA, 
Accession NM_002192), a gene which inhibit respectively 
the secretion of follitropin by the pituitary gland. Accord- 
ingly, utilities of VGAM145 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with INHBA. The function of INHBA has been estab- 
lished by previous studies. From the culture fluid of a hu- 
man transformed cell line (THB-1) stimulated by phorbol 
12-myristate 13-acetate, Murata et al. (1988) isolated a 
protein that exhibited potent differentiation-inducing ac- 
tivity toward mouse Friend erythroleukemia cells and hu- 
man K-562 cells. Designated erythroid differentiation fac- 
tor (EDF), the protein is a homodimer with a molecular 
weight of 25,000. Surprisingly, the sequence of EDF mRNA 



was found to be identical to that of the beta-A subunit of 
inhibin. Southern blot analysis indicated that only 1 gene 
for EDF/inhibin beta-A exists in the human genome. The 
follicle-stimulating hormone (FSH)-releasing protein (FRP) 
subunit is likewise identical in structure to the beta-A 
subunit of inhibin. Lumpkin et al. (1987) purified from 
sheep hypothalamus a fraction (presumably a peptide) 
that had selective FSH-releasing properties. They demon- 
strated dissimilarity of the purified factor from luteinizing 
hormone-releasing hormone (OMIM Ref. No. 152760). 
You and Kruse (2002) studied corneal myofibroblast dif- 
ferentiation and signal transduction induced by the trans- 
forming growth factor-beta (TGFB) family members activin 
A and bone morphogenetic protein-7 (BMP7; 112267). 
They found that activin A induced phosphorylation of 
SMAD2 (OMIM Ref. No. 601366), and BMP7 induced 
SMAD1 (OMIM Ref. No. 601595), both of which were in- 
hibited by follistatin (OMIM Ref. No. 136470). Transfection 
with antisense SMAD2/SMAD3 (OMIM Ref. No. 603109) 
prevented activin-induced expression and accumulation 
of alpha-smooth muscle actin. The authors concluded 
that TGFB proteins have different functions in the cornea. 
Activin A and TGFB1, but not BMP7, are regulators of ker- 



atocyte differentiation and might play a role during myofi- 
broblast transdifferentiation. SMAD2/SMAD3 signal trans- 
duction appeared to be important in the regulation of 
muscle-specific genes. Animal model experiments lend 
further support to the function of INHBA. The activins, 
dimers of beta-A or beta-B subunits encoded by the 
genes Inhba and Inhbb, respectively, are TGF-beta super- 
family members that have roles in reproduction and de- 
velopment. Whereas mice homozygous for the Inhba-null 
allele demonstrate disruption of whisker, palate, and 
tooth development leading to neonatal lethality, homozy- 
gous Inhbb-null mice are viable, fertile, and have eye de- 
fects. To determine if these phenotypes were due to spa- 
tiotemporal expression differences of the ligands or dis- 
ruption of specific ligand-receptor interactions, Brown et 
al. (2000) replaced the region of Inhba encoding the ma- 
ture protein with Inhbb, creating the allele designated In- 
hba(BK). Although the craniofacial phenotypes of the In- 
hba-null mutation were rescued by the Inhba(BK) allele, 
somatic, testicular, genital, and hair growth were grossly 
affected and influenced by the dosage and bioactivity of 
the allele. Thus, Brown et al. (2000) concluded that func- 
tional compensation within the TGF-beta superfamily can 



occur if the replacement gene is expressed appropriately. 
The novel phenotypes in these mice further illustrate the 
usefulness of insertion strategies for defining protein 
function. The structural organization of the testes of adult 
lnhba(BK/BK) mice was normal; however, the differentia- 
tion of the seminiferous tubules of lnhba(BK/-) mice was 
delayed. The testicular volumes of both lnhba(BK/BK) and 
lnhba(BK/-) mice were less than those of controls, and the 
dosage of the Inhba(BK) allele correlated positively with 
testicular size. Inhba(+/BK) males had normal onset of 
fertility, whereas lnhba(BK/BK) males had delayed onset of 
fertility similar to Acvr2 (OMIM Ref. No. 102581) -/- mice. 
Only 1 in 6 lnhba(BK/BK) females produced litters, 
whereas lnhba(+/BK) females were normally fertile. The 
ovaries of lnhba(BK/-) mice were smaller and contained 
fewer large preantral follicles than those of controls. In- 
hba(BK/BK) and lnhba(BK/-) mice were identified by their 
smaller size, slower hair growth, the rough appearance of 
their fur, and sunken eyes. Approximately 50% of In- 
hba(BK/BK) mice died by 26 weeks, whereas lnhba(BK/-) 
mice invariably became cachectic and died between 3 and 
4 weeks. The summary of phenotypic findings of In- 
hba(BK/-) mice includes short whiskers, normal tooth de- 



velopment, no cleft palate, symmetric growth deficiency 
(OMIM Ref. No. severe), enlargement of external genitalia, 
hypogonadism (OMIM Ref. No. severe), delayed hair 
growth (moderate), hypoglycemia (mild), decreased life 
expectancy (OMIM Ref. No. severe), and anemia 

t 4228 ] It is appreciated that the abovementioned animal model 
for INHBA is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4229] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4 2 30] Brown, C. W.; Houston-Hawkins, D. E.; Woodruff, T. K.; 
Matzuk, M. M. : Insertion of Inhbb into the Inhba locus 
rescues the Inhba-null phenotype and reveals new activin 
functions. Nature Genet. 25: 453-457, 2000. ; and 

t 4281 ] Murata, M.; Eto, Y.; Shibai, H.; Sakai, M.; Muramatsu, M. : 
Erythroid differentiation factor is encoded by the same 
mRNA as that of the inhibin beta-A chain. Proc. Nat. Acad. 
Sci. 85: 2. 

[4232] Further studies establishing the function and utilities of 
INHBA are found in John Hopkins OMIM database record 
ID 147290, and in sited publications numbered 1190, 119 



and 1193-1197 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence.Thromboxane A Synthase 1 (platelet, cytochrome 
P450, subfamily V) (TBXAS1, Accession NM.030984) is 
another VGAM145 host target gene. TBXAS1 BINDING 
SITE1 and TBXAS1 BINDING SITE2 are HOST TARGET bind- 
ing sites found in untranslated regions of mRNA encoded 
by TBXAS1, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TBXAS1 BINDING SITE1 and TBXAS1 BINDING 
SITE2, designated SEQ ID:2182 and SEQ ID:798 respec- 
tively, to the nucleotide sequence of VGAM145 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:480. 

[4233] Another function of VGAM145 is therefore inhibition of 
Thromboxane A Synthase 1 (platelet, cytochrome P450, 
subfamily V) (TBXAS1, Accession NM_030984). Accord- 
ingly, utilities of VGAM145 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with TBXAS1. LOC197342 (Accession XM_1 13869) is 
another VGAM 145 host target gene. LOC197342 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC197342, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197342 BINDING SITE, designated SEQ ID:3424, to 
the nucleotide sequence of VGAM145 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:480. 

[4234] Another function of VGAM145 is therefore inhibition of 

LOC197342 (Accession XM_113869). Accordingly, utilities 
of VGAM145 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC197342. LOC91752 (Accession XM.040403) is an- 
other VGAM145 host target gene. LOC91752 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC91752, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91752 BINDING SITE, designated SEQ ID:2779, to the 
nucleotide sequence of VGAM145 RNA, herein designated 
VGAM RNA, also designated SEQ ID:480. 

[4235] Another function of VGAM145 is therefore inhibition of 
LOC91752 (Accession XM_040403). Accordingly, utilities 



of VGAM145 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91752. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 146 (VGAM146) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4236] VGAM146 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM146 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4237] VGAM146 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 146 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4238] VGAM 146 gene encodes a VGAM 146 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM146 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM146 precursor RNA is designated SEQ 
ID: 132, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:132 is 
located at position 69412 relative to the genome of Vac- 
cinia Virus. 

[4239] VGAM146 precursor RNA folds onto itself, forming 

VGAM146 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4240] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM 146 folded precursor RNA into VGAM 146 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM 146 RNA is designated SEQ ID:481, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[4241] VGAM146 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 146 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 146 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[4242] VGAM 146 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM146 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM146 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 



ing - VGAM146 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 146 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4243] The complementary binding of VGAM146 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 146 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 146 host tar- 
get RNA into VGAM146 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4244] | t j S appreciated that VGAM 146 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 146 host target genes. The mRNA of 
each one of this plurality of VGAM 146 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM146 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 146 RNA causes in- 
hibition of translation of respective one or more VGAM146 
host target proteins. 

t 4245 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 146 gene, herein designated VGAM GENE, on one or 
more VGAM146 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[4246] it is yet further appreciated that a function of VGAM 146 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM146 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM146 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM146 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4247] Nucleotide sequences of the VGAM146 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
% diced % VGAM 146 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM146 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 146 are further 
described hereinbelow with reference to Table 1. 

[4248] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 146 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 146 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4249] As mentioned hereinabove with reference to Fig. 1, a 



function of VGAM146 gene, herein designated VGAM is 
inhibition of expression of VGAM146 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 146 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 146 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[4250] FLJ 11838 (Accession NM.024664) is a VGAM 146 host tar- 
get gene. FLJ11838 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ11838, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ11838 BINDING SITE, designated 
SEQ ID:2078, to the nucleotide sequence of VGAM 146 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:481. 

[4251] A function of VGAM 146 is therefore inhibition of FLJ11838 
(Accession NM.024664). Accordingly, utilities of 
VGAM 146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11838. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 



tion, referred to here as Viral Genomic Address Messenger 
147 (VGAM147) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[4252] VGAM147 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM147 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4253] VGAM147 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 147 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4254] VGAM 147 gene encodes a VGAM 147 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM147 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM147 precursor RNA is designated SEQ 
ID: 133, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:133 is 
located at position 66394 relative to the genome of Vac- 
cinia Virus. 



[4255] VGAM147 precursor RNA folds onto itself, forming 

VGAM147 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure^, is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4256] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 147 folded precursor RNA into VGAM 147 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM 147 RNA is designated SEQ ID:482, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4257] VGAM 147 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 147 host target RNA, herein designated VGAM 



HOST TARGET RNA. VGAM147 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[4258] VGAM147 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 147 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM147 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 147 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM147 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 



sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4259] The complementary binding of VGAM147 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM147 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 147 host tar- 
get RNA into VGAM147 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4260] it is appreciated that VGAM 147 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 147 host target genes. The mRNA of 
each one of this plurality of VGAM147 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 147 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 147 RNA causes in- 
hibition of translation of respective one or more VGAM147 
host target proteins. 

[4261] It is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM147 gene, herein designated VGAM GENE, on one or 
more VGAM147 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world " , Science 
294,779 (2001)). 
t 4262 ] It is yet further appreciated that a function of VGAM 147 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM147 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 147 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM147 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4263] Nucleotide sequences of the VCAM147 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 147 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM147 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 147 are further 
described hereinbelow with reference to Table 1. 

[4264] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM147 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM147 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4265] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM147 gene, herein designated VGAM is 
inhibition of expression of VGAM147 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 147 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 147 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[4266] ATP10C (Accession NM.024490) is a VGAM147 host tar- 
get gene. ATP10C BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by ATP10C, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ATP10C BINDING SITE, designated SEQ 
ID:2062, to the nucleotide sequence of VGAM147 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:482. 

[4267] a function of VGAM 147 is therefore inhibition of ATP10C 
(Accession NM_024490), a gene which is phosphorylated 
in their intermediate state, drives uphill transport of ions 
across membranes. Accordingly, utilities of VGAM147 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ATP10C. The function 
of ATP10C has been established by previous studies. Me- 
guro et al. (2001) reported that the ATP10C gene is ma- 
ternally expressed, that it maps within the most common 
interval of deletion responsible for Angelman syndrome 
(AS; 105830) (15qll-ql3), and that ATP10C expression is 



virtually absent from Angelman syndrome patients with 
imprinting mutations, as well as from patients with mater- 
nal deletions of 15qll-ql3. Previously, although AS pa- 
tients infrequently have mutations in the UBE3A gene 
(OMIM Ref. No. 601623), which encodes a ubiquitin ligase 
required for long-term synaptic potentiation (LTP), most 
cases were attributable to de novo maternal deletions of 
the critical 15q region. Herzing et al. (2001) reported that 
ATP10C maps within 200 kb distal to UBE3A and, like 
UBE3A, demonstrates imprinted, preferential maternal ex- 
pression in human brain. They suggested that ATP10C is a 
candidate for chromosome 15-associated autism as well 
as the Angelman syndrome phenotype. Animal model ex- 
periments lend further support to the function of ATP10C. 
Dhar et al. (2000) reported that maternal inheritance of 
deletions of the mouse AtplOc gene resulted in increased 
body fat. The obese phenotype was consistently observed 
in the mouse model for Angelman syndrome with paternal 
uniparental disomy (Cattanach et al., 1997). Meguro et al. 
(2001) speculated that ATP10C may be an aminophos- 
pholipid translocase involved in phospholipid transport. 
[4268] it is appreciated that the abovementioned animal model 
for ATP10C is acknowledged by those skilled in the art as 



a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[4269] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4270] Meguro, M.; Kashiwagi, A.; Mitsuya, K.; Nakao, M.; Kondo, 
I.; Saitoh, S.; Oshimura, M. : A novel maternally expressed 
gene, ATP10C, encodes a putative aminophospholipid 
translocase associated with Angelman syndrome. Nature 
Genet. 28: 19-20, 2001. ; and 

t 4271 ] Cattanach, B. M.; Barr, J. A.; Beechey, C. V.; Martin, J.; 
Noebels, J.; Jones, J. : A candidate model for Angelman 
syndrome in the mouse. Mammalian Genome 8: 472-478, 
1997. 

[4272] Further studies establishing the function and utilities of 
ATP10C are found in John Hopkins OMIM database record 
ID 605855, and in sited publications numbered 
1535-1536, 2905, 156 and 1567 listed in the bibliogra- 
phy section hereinbelow, which are also hereby incorpo- 
rated by reference. Caspase 10, Apoptosis-related Cys- 
teine Protease (CASP10, Accession NM_032976) is another 
VGAM147 host target gene. CASP10 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by CASP10, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CASP10 BINDING 
SITE, designated SEQ ID:2304, to the nucleotide sequence 
of VGAM147 RNA, herein designated VGAM RNA, also 
designated SEQ ID:482. 
[4273] Another function of VGAM147 is therefore inhibition of 
Caspase 10, Apoptosis-related Cysteine Protease 
(CASP10, Accession NM_032976), a gene which is one as- 
partate-specific cysteine protease and important in death 
receptor signaling or other cellular processes. Accord- 
ingly, utilities of VGAM147 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CASP10. The function of CASP10 has been es- 
tablished by previous studies. Wang et al. (2001) showed 
that caspase-10 can function independently of caspase-8 
in initiating FAS- and tumor necrosis factor- related apop- 
tosis-inducing ligand-receptor-mediated apoptosis. 
Moreover, FAS crosslinking in primary human T cells leads 
to the recruitment and activation of caspase-10. They 
showed that the death-effector domains of caspases 8 
and 10 interact with the death-effector domain of FADD. 



Nonetheless, they found that caspases 8 and 10 may have 
different apoptosis substrates and therefore potentially 
distinct roles in death receptor signaling or other cellular 
processes. By a candidate gene mutation search strategy, 
Wang et al. (1999) identified independent missense muta- 
tions in the CASP10 gene in 2 kindreds with type II au- 
toimmune lymphoproliferative syndrome (ALPS2; 603909) 
characterized by abnormal lymphocyte and dendritic cell 
homeostasis and immune regulatory defects. The muta- 
tions (601762.0001 and 601762.0002) resulted in amino 
acid substitutions that decreased caspase activity and in- 
terfered with death receptor-induced apoptosis, particu- 
larly that stimulated by Fas ligand (OMIM Ref. No. 134638) 
and TRAIL (OMIM Ref. No. 603598). These results pro- 
vided evidence that inherited nonlethal caspase abnor- 
malities cause pleiotropic apoptosis defects underlying 
autoimmunity in ALPS2. To explore the possibility that 
mutation in the CASP10 gene might be involved in the de- 
velopment of non-Hodgkin lymphoma (NHL; 605027), 
Shin et al. (2002) analyzed the entire coding region and all 
splice sites of the CASP10 gene for the detection of so- 
matic mutations in 117 human NHLs. Seventeen NHLs 
(14.5%) had CASP10 mutations, of which 3 were identified 



in the coding regions of the prodomain, 11 in the pl7 
large protease subunit, and 3 in the pl2 small protease 
subunit. There were 2 frameshift mutations and 1 non- 
sense mutation; the remaining 14 were missense muta- 
tions. Shin et al. (2002) expressed the tumor-derived 
CASP10 mutants in 293 cells and found that apoptosis 
was suppressed. These data suggested that the inactivat- 
ing mutations of the CASP10 gene may lead to the loss of 
its apoptotic function and contribute to the pathogenesis 
of some human NHLs. 

[4274] pull details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4275] Wangj j. ; chun, H. J.; Wong, W.; Spencer, D. M.; Lenardo, 
M.J. : Caspase-10 is an initiator caspase in death receptor 
signaling. Proc. Nat. Acad. Sci. 98: 13884-13888, 2001. ; 
and 

[4276] wang, J.; Zheng, L; Lobito, A.; Chan, F. K.; Dale, J.; Sneller, 
M.; Yao, X.; Puck, J. M.; Straus, S. E.; Lenardo, M.J. : Inher- 
ited human caspase 10 mutations underlie defective lym- 
pho. 

[4277] Further studies establishing the function and utilities of 
CASP10 are found in John Hopkins OMIM database record 



ID 601762, and in sited publications numbered 
1628-1561 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Zinc Fin- 
ger Protein 36 (KOX 18) (ZNF36, Accession XM.168302) is 
another VGAM147 host target gene. ZNF36 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ZNF36, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZNF36 BIND- 
ING SITE, designated SEQ ID:3627, to the nucleotide se- 
quence of VGAM147 RNA, herein designated VGAM RNA, 
also designated SEQ ID:482. 
[4278] Another function of VGAM147 is therefore inhibition of 
Zinc Finger Protein 36 (KOX 18) (ZNF36, Accession 
XM_168302), a gene which may be involved in transcrip- 
tional regulation. Accordingly, utilities of VGAM147 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ZNF36. The function of 
ZNF36 and its association with various diseases and clini- 
cal conditions, has been established by previous studies, 
as described hereinabove with reference to 
VGAM 1 3 7. DO RF IN (Accession NM_015435) is another 



VGAM147 host target gene. DORFIN BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DORFIN, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DORFIN BINDING 
SITE, designated SEQ ID:1630, to the nucleotide sequence 
of VGAM147 RNA, herein designated VGAM RNA, also 
designated SEQ ID:482. 
[4279] Another function of VGAM147 is therefore inhibition of 
DORFIN (Accession NM.015435). Accordingly, utilities of 
VGAM 147 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DORFIN. 
FLJ21313 (Accession NM.023927) is another VGAM 147 
host target gene. FLJ21313 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ21313, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21313 BINDING SITE, 
designated SEQ ID:2037, to the nucleotide sequence of 
VGAM 147 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:482. 



[4280] Another function of VGAM147 is therefore inhibition of 

FLJ21313 (Accession NM.023927). Accordingly, utilities of 
VGAM147 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21313. 
KIAA1819 (Accession XM.045716) is another VGAM147 
host target gene. KIAA1819 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by KIAA1819, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1819 BINDING SITE, 
designated SEQ ID:2865, to the nucleotide sequence of 
VGAM147 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:482. 

[4281] Another function of VGAM147 is therefore inhibition of 
KIAA1819 (Accession XM.045716). Accordingly, utilities 
of VGAM147 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1819. P37NB (Accession NM_005824) is another 
VGAM 147 host target gene. P37NB BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by P37NB, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of P37NB BINDING SITE, 
designated SEQ ID:1254, to the nucleotide sequence of 
VGAM147 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:482. 

[4282] Another function of VGAM147 is therefore inhibition of 
P37NB (Accession NM_005824). Accordingly, utilities of 
VGAM 147 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P37NB. 
RAP140 (Accession NM.015224) is another VGAM 147 host 
target gene. RAP140 BINDING SITE is HOST TARGET bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by RAP140, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RAP140 BINDING SITE, 
designated SEQ ID:1613, to the nucleotide sequence of 
VGAM 147 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:482. 

[4283] Another function of VGAM147 is therefore inhibition of 
RAP140 (Accession NM.015224). Accordingly, utilities of 
VGAM 147 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RAP140. 



LOC127002 (Accession XM.059107) is another VGAM 147 
host target gene. LOC127002 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC127002, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC127002 BINDING 
SITE, designated SEQ ID:3002, to the nucleotide sequence 
of VGAM 147 RNA, herein designated VGAM RNA, also 
designated SEQ ID:482. 
[4284] Another function of VGAM147 is therefore inhibition of 

LOC127002 (Accession XM.059107). Accordingly, utilities 
of VGAM147 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC127002. LOC132332 (Accession XM.072306) is an- 
other VGAM147 host target gene. LOC132332 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC132332, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC132332 BINDING SITE, designated SEQ ID:3046, to 
the nucleotide sequence of VGAM147 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:482. 

[4285] Another function of VGAM147 is therefore inhibition of 

LOC132332 (Accession XM_072306). Accordingly, utilities 
of VGAM147 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC132332. LOC145624 (Accession XM.096824) is an- 
other VGAM 147 host target gene. LOC145624 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC145624, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145624 BINDING SITE, designated SEQ ID:3276, to 
the nucleotide sequence of VGAM147 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:482. 

[4286] Another function of VGAM147 is therefore inhibition of 

LOC145624 (Accession XM_096824). Accordingly, utilities 
of VGAM147 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145624. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 148 (VGAM148) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4287] VGAM148 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM148 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4288] VGAM148 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 148 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4289] VGAM 148 gene encodes a VGAM 148 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM148 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM148 precursor RNA is designated SEQ 
ID: 134, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:134 is 
located at position 72012 relative to the genome of Vac- 
cinia Virus. 

[4290] VGAM 148 precursor RNA folds onto itself, forming 



VGAM148 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4291] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 148 folded precursor RNA into VGAM 148 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 91%) nucleotide se- 
quence of VGAM 148 RNA is designated SEQ ID:483, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4292] VGAM 148 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 148 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 148 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[4293] VGAM148 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 148 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM148 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 148 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 148 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4294] The complementary binding of VGAM148 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM148 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 148 host tar- 
get RNA into VGAM148 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4295] it is appreciated that VGAM 148 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 148 host target genes. The mRNA of 
each one of this plurality of VGAM148 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 148 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 148 RNA causes in- 
hibition of translation of respective one or more VGAM148 
host target proteins. 

[4296] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM148 gene, herein designated VGAM GENE, on one or 
more VGAM148 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
[4297] | t j S yet further appreciated that a function of VGAM 148 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM148 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM148 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM148 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[4298] Nucleotide sequences of the VGAM148 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 148 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM148 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 148 are further 
described hereinbelow with reference to Table 1. 

[4299] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM148 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM148 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4300] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM148 gene, herein designated VGAM is 
inhibition of expression of VGAM148 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 148 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 148 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 
[4301] Nuclear Receptor Subfamily 4, Group A, Member 2 

(NR4A2, Accession NM.006186) is a VGAM148 host target 
gene. NR4A2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
NR4A2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of NR4A2 BINDING SITE, designated SEQ 
ID:1277, to the nucleotide sequence of VGAM148 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:483. 

[4302] A function of VGAM 148 is therefore inhibition of Nuclear 
Receptor Subfamily 4, Group A, Member 2 (NR4A2, Acces- 
sion NM_006186), a gene which may be a general coacti- 
vator of transcription. Accordingly, utilities of VGAM148 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NR4A2. The func- 
tion of NR4A2 has been established by previous studies. 
Mages et al. (1994) analyzed early genetic response of 
human T cells following mitogenic activation and identi- 
fied a gene encoding a member of the steroid/thyroid 
hormone family of receptors (see OMIM Ref. No. 190160). 



The receptor, called NOT (nuclear receptor of T cells) by 
them, has all of the structural features of steroid/thyroid 
hormone receptors but is rapidly and only very transiently 
expressed after cell activation. Short-lived NOT mRNA ex- 
pression was observed in vivo exclusively in the brain. The 
C-terminal region of the predicted 598-amino acid NOT 
protein shares 71% similarity with NAK1/TR3 (OMIM Ref. 
No. 139139), a previously identified human orphan 
steroid receptor. The protein sequence is 99.5% similar to 
the murine Nurrl gene, originally reported by Law et al. 
(1992) as a member of a nuclear receptor family that is 
highly expressed in brain and related to Nur77, an imme- 
diate-early response gene product. Animal model experi- 
ments lend further support to the function of NR4A2. 
Dopamine neurons of the substantia nigra and ventral 
tegmental area regulate movement and affective behavior 
and degenerate in Parkinson disease (OMIM Ref. No. 
168600). Zetterstrom et al. (1997) showed that mouse 
Nurrl is expressed in developing dopamine neurons be- 
fore the appearance of known phenotypic markers for 
these cells. They also demonstrated that Nurrl is an ab- 
solute requirement for development of midbrain 
dopamine neurons. Mice lacking the Nurrl gene failed to 



generate brain dopaminergic neurons, were hypoactive, 
and died soon after birth. Nurrl expression continued 
into adulthood, and brains of heterozygous animals, oth- 
erwise apparently healthy, contained reduced dopamine 
levels. The authors suggested that putative Nurrl ligands 
may be useful treatment of Parkinson disease and other 
disorders of midbrain dopamine circuitry. 

[4303] it is appreciated that the abovementioned animal model 

for NR4A2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4304] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4305] Mages, H. W.; Rilke, O.; Bravo, R.; Senger, C; Kroczek, R. 
A. : NOT, a human immediate-early response gene closely 
related to the steroid/thyroid hormone receptor 
NAK1/TR3. Molec. Endocr. 8: 1583-1591, 1994. ; and 

[4306] Zetterstrom, R. H.; Solomin, L;Jansson, L; Hoffer, B.J.; 
Olson, L; Perlmann, T. : Dopamine neuron agenesis in 
Nurrl-deficient mice. Science 276: 248-250, 1997. 

[4307] Further studies establishing the function and utilities of 
NR4A2 are found in John Hopkins OMIM database record 



ID 601828, and in sited publications numbered 1964-197 
and 1111 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Protein 
Kinase C, Nu (PRKCN, Accession NM_005813) is another 
VGAM148 host target gene. PRKCN BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PRKCN, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PRKCN BINDING SITE, 
designated SEQ ID: 1252, to the nucleotide sequence of 
VGAM148 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:483. 
[4308] Another function of VGAM 148 is therefore inhibition of 

Protein Kinase C, Nu (PRKCN, Accession NM_005813). Ac- 
cordingly, utilities of VGAM148 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PRKCN. Basic, Immunoglobulin-like Variable 
Motif Containing (BIVM, Accession NM_017693) is another 
VGAM 148 host target gene. BIVM BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by BIVM, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BIVM BINDING SITE, 
designated SEQ ID: 1739, to the nucleotide sequence of 
VGAM148 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:483. 

[4309] Another function of VGAM 148 is therefore inhibition of 
Basic, Immunoglobulin-like Variable Motif Containing 
(BIVM, Accession NM_017693). Accordingly, utilities of 
VGAM 148 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BIVM. 
DNA Cross-link Repair 1A (PS02 homolog, S. cerevisiae) 
(DCLRE1A, Accession XM.044815) is another VGAM 148 
host target gene. DCLRE1A BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DCLRE1A, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of DCLRE1A BINDING SITE, 
designated SEQ ID:2843, to the nucleotide sequence of 
VGAM 148 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:483. 

[4310] Another function of VGAM148 is therefore inhibition of 
DNA Cross-link Repair 1A (PS02 homolog, S. cerevisiae) 



(DCLRE1A, Accession XM_044815). Accordingly, utilities of 
VGAM148 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DCLRE1A. 
Early B-cell Factor 2 (EBF2, Accession NM.022659) is an- 
other VGAM148 host target gene. EBF2 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by EBF2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of EBF2 BINDING 
SITE, designated SEQ ID: 1995, to the nucleotide sequence 
of VGAM148 RNA, herein designated VGAM RNA, also 
designated SEQ ID:483. 
[4311] Another function of VGAM 148 is therefore inhibition of 
Early B-cell Factor 2 (EBF2, Accession NM_022659). Ac- 
cordingly, utilities of VGAM148 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with EBF2. FLJ10852 (Accession NM_019028) is 
another VGAM 148 host target gene. FLJ10852 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ10852, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ10852 BINDING SITE, designated SEQ ID:1873, to the 
nucleotide sequence of VGAM148 RNA, herein designated 
VGAM RNA, also designated SEQ ID:483. 

[4312] Another function of VGAM148 is therefore inhibition of 

FLJ10852 (Accession NM.019028). Accordingly, utilities of 
VGAM 148 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10852. 
FLJ20220 (Accession NM.017718) is another VGAM 148 
host target gene. FLJ20220 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ20220, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20220 BINDING SITE, 
designated SEQ ID: 1742, to the nucleotide sequence of 
VGAM 148 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:483. 

[4313] Another function of VGAM148 is therefore inhibition of 

FLJ20220 (Accession NM.017718). Accordingly, utilities of 
VGAM 148 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20220. 
FLJ21952 (Accession NM.022494) is another VGAM 148 



host target gene. FLJ21952 BINDING SITE is HOST TARGET 
binding site found in the 3 V untranslated region of mRNA 
encoded by FLJ21952, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21952 BINDING SITE, 
designated SEQ ID: 1992, to the nucleotide sequence of 
VGAM148 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:483. 
[4314] Another function of VGAM148 is therefore inhibition of 

FLJ21952 (Accession NM.022494). Accordingly, utilities of 
VGAM 148 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21952. 
MGC10724 (Accession NM_032720) is another VGAM 148 
host target gene. MGC10724 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by MGC10724, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MGC10724 BINDING 
SITE, designated SEQ ID:2274, to the nucleotide sequence 
of VGAM 148 RNA, herein designated VGAM RNA, also 
designated SEQ ID:483. 



[4315] Another function of VCAM148 is therefore inhibition of 
MGC10724 (Accession NM_032720). Accordingly, utilities 
of VGAM148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC10724. MGC4238 (Accession NM.032332) is another 
VGAM148 host target gene. MGC4238 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC4238, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC4238 
BINDING SITE, designated SEQ ID:2247, to the nucleotide 
sequence of VGAM148 RNA, herein designated VGAM 
RNA, also designated SEQ ID:483. 

[4316] Another function of VGAM148 is therefore inhibition of 
MGC4238 (Accession NM_032332). Accordingly, utilities 
of VGAM148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4238. Rabll-FIP2 (Accession NM_014904) is another 
VGAM 148 host target gene. Rabll-FIP2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by Rabll-FIP2, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
Rabll-FIP2 BINDING SITE, designated SEQ ID:1581, to the 
nucleotide sequence of VGAM148 RNA, herein designated 
VGAM RNA, also designated SEQ ID:483. 

[4317] Another function of VGAM 148 is therefore inhibition of 

Rabll-FIP2 (Accession NM_014904). Accordingly, utilities 
of VGAM148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
Rabll-FIP2. LOC90768 (Accession XM.033986) is another 
VGAM 148 host target gene. LOC90768 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC90768, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90768 BINDING SITE, designated SEQ ID:2674, to the 
nucleotide sequence of VGAM148 RNA, herein designated 
VGAM RNA, also designated SEQ ID:483. 

[4318] Another function of VGAM148 is therefore inhibition of 
LOC90768 (Accession XM_033986). Accordingly, utilities 
of VGAM148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC90768. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 149 (VCAM149) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4319] VGAM149 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM149 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4320] VGAM149 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 149 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[43 21 ] VGAM 149 gene encodes a VGAM 149 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM149 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM149 precursor RNA is designated SEQ 
ID: 135, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:135 is 
located at position 71497 relative to the genome of Vac- 
cinia Virus. 

[4322] VGAM149 precursor RNA folds onto itself, forming 

VGAM149 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4323] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM 149 folded precursor RNA into VGAM 149 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM 149 RNA is designated SEQ ID:484, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[4324] VGAM149 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 149 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 149 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[4325] VGAM 149 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 149 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM149 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 149 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM149 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4326] The complementary binding of VGAM149 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 149 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 149 host tar- 
get RNA into VGAM149 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4327] it j S appreciated that VGAM 149 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 149 host target genes. The mRNA of 
each one of this plurality of VGAM149 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 149 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 149 RNA causes in- 



hibition of translation of respective one or more VGAM149 
host target proteins. 

[4328] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM149 gene, herein designated VGAM GENE, on one or 
more VGAM149 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[4329] | t j S yet further appreciated that a function of VGAM 149 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM149 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM149 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM149 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4330] Nucleotide sequences of the VGAM149 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 149 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM149 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 149 are further 
described hereinbelow with reference to Table 1. 

[4331] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM149 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 149 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4332] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM149 gene, herein designated VGAM is 
inhibition of expression of VGAM149 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM149 correlate with, and may be deduced 
from, the identity of the target genes which VGAM149 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4333] Alanyl (membrane) Aminopeptidase (aminopeptidase N, 
aminopeptidase M, microsomal aminopeptidase, CD13, 
pl50) (AN PEP, Accession NM_001150) is a VGAM149 host 
target gene. ANPEP BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by ANPEP, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ANPEP BINDING SITE, designated SEQ ID:805, 
to the nucleotide sequence of VGAM149 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:484. 

[4334] a function of VGAM 149 is therefore inhibition of Alanyl 
(membrane) Aminopeptidase (aminopeptidase N, 
aminopeptidase M, microsomal aminopeptidase, CD13, 
pl50) (ANPEP, Accession NM_001150), a gene which is a 
cell-surface transmembrane glycosylated metalloprotease 
that processes signaling peptides. Accordingly, utilities of 
VGAM 149 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with ANPEP. 
The function of ANPEP has been established by previous 
studies. A surface antigen glycoprotein of molecular 
weight about 150,000 is recognized by monoclonal anti- 
bodies MY7 and MCS2. Look et al. (1986) isolated the 
complete ANPEP gene, which they called GP150, from a 
human placental genomic library. By study of somatic cell 
hybrid DNA and by in situ hybridization, the GP150 gene 
was assigned to 15q25-q26. This chromosomal location 
coincides with that of the oncogene FES (OMIM Ref. No. 
190030), which is also expressed in myeloid cells. They 
are separate loci, however, because FES probes do not hy- 
bridize to cloned sequences spanning the CP150 gene and 
the 2 genes have different restriction maps. Like FES, 
GP150 is distal to the breakpoint in t(15;17)(q22;q21.1) of 
acute promyelocytic leukemia. By analysis of mouse-hu- 
man somatic cell hybrids, Watt and Willard (1990) as- 
signed the ANPEP gene, which they called PEPN, to 
15qll-qter. With a genomic DNA probe, they detected a 
frequent Dralll polymorphism useful as a marker for hu- 
man chromosome 15. Look et al. (1989) determined the 
complete primary structure of GP150, known as CD13. 
The large extracellular carboxyterminal domain contained 



a pentapeptide consensus sequence characteristic of 
members of the zinc-binding metalloproteinase super- 
family. Sequence comparisons with known enzymes of 
this class showed that CD13 and aminopeptidase N are 
identical. The latter enzyme was thought to be involved in 
the metabolism of regulatory peptides by diverse cell 
types, including small intestinal and renal tubular epithe- 
lial cells, macrophages, granulocytes, and synaptic mem- 
branes from the CNS. 

[4335] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4336] L ook, A. T.; Ashmun, R. A.; Shapiro, L H.; Peiper, S. C. : 
Human myeloid plasma membrane glycoprotein CD13 
(gpl50) is identical to aminopeptidase N.J. Clin. Invest. 
83: 1299-1307, 1989. ; and 

[4337] Look, A. T.; Peiper, S. C; Rebentisch, M. B.; Ashmun, R. A.; 
Roussel, M. F.; Lemons, R. S.; Le Beau, M. M.; Rubin, C. M.; 
Sherr, C.J. : Molecular cloning, expression, and chromo- 
somal. 

[4338] Further studies establishing the function and utilities of 
ANPEP are found in John Hopkins OMIM database record 
ID 151530, and in sited publications numbered 



1156-1161 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Nucleoside Phosphorylase (NP, Accession 
NM_000270) is another VCAM149 host target gene. NP 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by NP, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
NP BINDING SITE, designated SEQ ID:724, to the nu- 
cleotide sequence of VGAM149 RNA, herein designated 
VGAM RNA, also designated SEQ ID:484. 
[4339] Another function of VGAM 149 is therefore inhibition of 
Nucleoside Phosphorylase (NP, Accession NM_000270). 
Accordingly, utilities of VGAM149 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NP. Transcription Factor AP-2 Gamma 
(activating enhancer binding protein 2 gamma) (TFAP2C, 
Accession NM_003222) is another VGAM 149 host target 
gene. TFAP2C BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TFAP2C, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of TFAP2C BINDING SITE, designated SEQ 
ID: 1000, to the nucleotide sequence of VGAM149 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:484. 

[4340] Another function of VGAM 149 is therefore inhibition of 
Transcription Factor AP-2 Gamma (activating enhancer 
binding protein 2 gamma) (TFAP2C, Accession 
NM_003222), a gene which is a sequence-specific dna- 
binding protein that interacts with inducible viral and cel- 
lular enhancer elements to regulate transcription of se- 
lected genes. Accordingly, utilities of VGAM149 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TFAP2C. The function of 
TFAP2C has been established by previous studies. Fami- 
lies of related transcription factors are often expressed in 
the same cell lineages but at different times or sites in the 
developing embryo. The AP-2 family appears to regulate 
the expression of genes required for development of tis- 
sues of ectodermal origin such as neural crest and skin 
(Williamson et al., 1996). AP-2 may also be involved in the 
overexpression of c-erbB-2 (OMIM Ref. No. 164870) in 
human breast cancer cells (Bosher et al., 1995). 



Williamson et al. (1996) isolated an AP-2-related cDNA. 
The predicted protein differs from AP-2-alpha (OMIM Ref. 
No. 107580) and -beta (OMIM Ref. No. 601601) in the N- 
terminal activation domain, but is 75 to 85% conserved 
within the DNA-binding and dimerization domains. All 3 
gene products (AP-2-alpha, -beta, and -gamma) bind the 
GCCNNNGGC motif. Williamson et al. (1996) also obtained 
a genomic clone for AP-2-gamma (designated TFAP2C). 
They showed it to have a similar gene structure to TFAP2A 
and mapped it by fluorescence in situ hybridization to 
20ql3.2. A mouse genomic clone was used to map the 
mouse Tcfap2c locus to 2H3-4. 

[4341] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4342] Bosher, J. M.; Williams, T.; Hurst, H. C. : The developmen- 
tal^ regulated transcription factor AP-2 is involved in c- 
erbB-2 overexpression in human mammary carcinoma. 
Proc. Nat. Acad. Sci. 92: 744-747, 1995. ; and 

[4343] Williamson, J. A.; Bosher, J. M.; Skinner, A.; Sheer, D.; 

Williams, T.; Hurst, H. C. : Chromosomal mapping of the 
human and mouse homologues of two new members of 
the AP-2 family of tra. 



[4344] Further studies establishing the function and utilities of 
TFAP2C are found in John Hopkins OMIM database record 
ID 601602, and in sited publications numbered 2094 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Zinc Finger Protein 
83 (HPF1) (ZNF83, Accession NM.018300) is another 
VGAM149 host target gene. ZNF83 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by ZNF83, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ZNF83 BINDING SITE, 
designated SEQ ID: 1813, to the nucleotide sequence of 
VGAM149 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:484. 

[4345] Another function of VGAM149 is therefore inhibition of 
Zinc Finger Protein 83 (HPF1) (ZNF83, Accession 
NM_018300). Accordingly, utilities of VGAM 149 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF83. MGC26766 
(Accession NM_145021) is another VGAM 149 host target 
gene. MGC26766 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by MGC26766, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MGC26766 BINDING SITE, desig- 
nated SEQ ID:2509, to the nucleotide sequence of 
VGAM149 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:484. 

[4346] Another function of VGAM149 is therefore inhibition of 
MGC26766 (Accession NM_145021). Accordingly, utilities 
of VGAM149 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC26766. SCYB10 (Accession NM.001565) is another 
VGAM 149 host target gene. SCYB10 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by SCYB10, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SCYB10 BINDING 
SITE, designated SEQ ID:836, to the nucleotide sequence 
of VGAM 149 RNA, herein designated VGAM RNA, also 
designated SEQ ID:484. 

[4347] Another function of VGAM149 is therefore inhibition of 
SCYB10 (Accession NM_001565). Accordingly, utilities of 



VGAM149 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCYB10. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
150 (VGAM150) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[4348] VGAM150 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM150 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4349] VGAM150 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 150 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4350] VGAM 150 gene encodes a VGAM 150 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM150 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM150 precursor RNA is designated SEQ 



ID: 136, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:136 is 
located at position 73985 relative to the genome of Vac- 
cinia Virus. 

[4351] VGAM150 precursor RNA folds onto itself, forming 

VGAM150 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4352] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 150 folded precursor RNA into VGAM 150 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 93%) nucleotide se- 
quence of VGAM 150 RNA is designated SEQ ID:485, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[4353] VGAM150 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 150 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 150 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[4354] VGAM 150 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 150 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM150 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 150 RNA, herein designated VGAM RNA, may 



have a different number of host target binding sites in 
untranslated regions of a VGAM150 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[4355] The complementary binding of VGAM150 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 150 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 150 host tar- 
get RNA into VGAM150 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4356] it is appreciated that VGAM 150 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM150 host target genes. The mRNA of 
each one of this plurality of VGAM150 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM150 RNA, herein designated VGAM 



RNA, and which when bound by VGAM150 RNA causes in- 
hibition of translation of respective one or more VGAM150 
host target proteins. 

t 4357 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM150 gene, herein designated VGAM GENE, on one or 
more VGAM150 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[4358] it is yet further appreciated that a function of VGAM150 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM150 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM150 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM150 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4359] Nucleotide sequences of the VGAM150 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 150 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM150 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 150 are further 
described hereinbelow with reference to Table 1. 

[4360] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM150 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM150 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4361] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM150 gene, herein designated VGAM is 



inhibition of expression of VGAM150 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM150 correlate with, and may be deduced 
from, the identity of the target genes which VGAM150 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[4362] Endometrial Bleeding Associated Factor (left-right deter- 
mination, factor A; transforming growth factor beta su- 
perfamily) (EBAF, Accession XM.037302) is a VGAM150 
host target gene. EBAF BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by EBAF, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of EBAF BINDING SITE, designated 
SEQ ID:2721, to the nucleotide sequence of VGAM150 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:485. 

[4363] a function of VGAM150 is therefore inhibition of Endome- 
trial Bleeding Associated Factor (left-right determination, 
factor A; transforming growth factor beta superfamily) 
(EBAF, Accession XM_037302), a gene which LEFT-RIGHT 
AXIS MALFORMATIONS. Accordingly, utilities of VGAM 150 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EBAF. The function 
of EBAF has been established by previous studies. Because 
of the possibility that Lefty mutations may be associated 
with human L-R axis malformations, Kosaki et al. (1999) 
characterized 2 human homologs, LEFTY A and LEFTY B 
(OMIM Ref. No. 603037). PCR screening of a PAC genomic 
library identified a clone that contained both LEFTY A and 
LEFTY B genes. Restriction mapping showed that the 
genes are separated by approximately 50 kb and are ori- 
ented in tandem. The 2 genes were localized by FISH to 
lq42, a region syntenic to the location to which the 
mouse Lefty genes have been mapped at 1H5 (Meno et al., 
1997). Both LEFTY A and LEFTY B contain 4 exons which 
are spliced at identical positions, and both genes encode 
proteins with 366 amino acids. LEFTY A was found to be 
identical to EBAF, the cDNA previously identified by 
Kothapalli et al. (1997). The deduced amino acid se- 
quences of LEFTY A and LEFTY B are more similar to each 
other than to Lefty- 1 or Lefty-2 of the mouse. Analysis of 
126 human cases of L-R axis malformation showed 1 
nonsense and 1 missense mutation in the LEFTY A gene. 
Both mutations lay in the cysteine-knot region of the 



LEFTY A protein, and the phenotype of affected individuals 
was very similar to that typically seen in Lefty-1 -/- mice 
with L-Raxis malformations. Because of the possibility 
that Lefty mutations may be associated with human L-R 
axis malformations, Kosaki et al. (1999) characterized 2 
human homologs, LEFTY A and LEFTY B (OMIM Ref. No. 
603037). PCR screening of a PAC genomic library identi- 
fied a clone that contained both LEFTY A and LEFTY B 
genes. Restriction mapping showed that the genes are 
separated by approximately 50 kb and are oriented in 
tandem. The 2 genes were localized by FISH to lq42, a 
region syntenic to the location to which the mouse Lefty 
genes have been mapped at 1H5 (Meno et al., 1997). Both 
LEFTY A and LEFTY B contain 4 exons which are spliced at 
identical positions, and both genes encode proteins with 
366 amino acids. LEFTY A was found to be identical to 
EBAF, the cDNA previously identified by Kothapalli et al. 
(1997). The deduced amino acid sequences of LEFTY A 
and LEFTY B are more similar to each other than to Lefty- 
1 or Lefty-2 of the mouse. Analysis of 126 human cases 
of L-R axis malformation showed 1 nonsense and 1 mis- 
sense mutation in the LEFTY A gene. Both mutations lay in 
the cysteine-knot region of the LEFTY A protein, and the 



phenotype of affected individuals was very similar to that 
typically seen in Lefty- 1 -/- mice with L-R axis malforma- 
tions. Animal model experiments lend further support to 
the function of EBAF. Lefty-1, lefty-2, and nodal (OMIM 
Ref. No. 601265) are expressed on the left side of devel- 
oping mouse embryos and are implicated in L-R determi- 
nation. Meno et al. (1998) examined the role of lefty-1 by 
analyzing mutant mice lacking this gene. The lefty- 
1-deficient mice showed a variety of L-R positional de- 
fects in visceral organs. The most common feature of 
lefty-1 -/- mice was thoracic left isomerism (rather than 
right isomerism). The lack of lefty-1 resulted in bilateral 
expression of nodal, lefty-2, and Pitx2 (OMIM Ref. No. 
601542), a homeo box gene normally expressed on the 
left side. These observations suggested that the role of 
lefty-1 is to restrict the expression of lefty-2 and nodal to 
the left side, and that lefty-2 or nodal encode a signal for 
'leftness.' 

[4364] | t j S appreciated that the abovementioned animal model 
for EBAF is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4365] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4366] Kosaki, K.; Bassi, M. T.; Kosaki, R.; Lewin, M.; Belmont, J.; 
Schauer, C; Casey, B. : Characterization and mutation 
analysis of human LEFTY A and LEFTY B, homologues of 
murine genes implicated in left-right axis development. 
Am. J. Hum. Genet. 64: 712-721, 1999. ; and 

[4367] Meno, C; Shimono, A.; Saijoh, Y.; Yashiro, K.; Mochida, K.; 
Ohishi, S.; Noji, S.; Kondoh, H.; Hamada, H. : Lefty-1 is re- 
quired for left-right determination as a regulator of lefty- 
2 an. 

[4368] Further studies establishing the function and utilities of 
EBAF are found in John Hopkins OMIM database record ID 
601877, and in sited publications numbered 2738-325 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Coagulation Factor 
VII (serum prothrombin conversion accelerator) (F7, Ac- 
cession NM_000131) is another VGAM150 host target 
gene. F7 BINDING SITE1 and F7 BINDING SITE2 are HOST 
TARGET binding sites found in untranslated regions of 
mRNA encoded by F7, corresponding to HOST TARGET 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of F7 BINDING SITE1 and F7 
BINDING SITE2, designated SEQ ID:706 and SEQ ID:1885 
respectively, to the nucleotide sequence of VGAM150 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:485. 

[4369] Another function of VGAM 150 is therefore inhibition of 

Coagulation Factor VII (serum prothrombin conversion ac- 
celerator) (F7, Accession NM_000131). Accordingly, utili- 
ties of VGAM150 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
F7. LOC146438 (Accession XM.085464) is another 
VGAM 150 host target gene. LOC146438 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC146438, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC146438 BINDING SITE, designated SEQ ID:3091, to the 
nucleotide sequence of VGAM150 RNA, herein designated 
VGAM RNA, also designated SEQ ID:485. 

[4370] Another function of VGAM150 is therefore inhibition of 

LOC146438 (Accession XM_085464). Accordingly, utilities 
of VGAM150 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC146438. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 151 (VGAM151) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4371] VGAM151 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM151 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4372] VG AM 151 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 151 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4373] VGAM 151 gene encodes a VGAM 151 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM151 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM151 precursor RNA is designated SEQ 



ID: 137, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:137 is 
located at position 72599 relative to the genome of Vac- 
cinia Virus. 

[43 74 ] VG AM 151 precursor RNA folds onto itself, forming 

VGAM151 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4375] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 151 folded precursor RNA into VGAM 151 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 
quence of VGAM 151 RNA is designated SEQ ID:486, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[4376] VGAM151 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 151 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 151 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[43 77 ] VGAM 151 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 151 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM151 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 151 RNA, herein designated VGAM RNA, may 



have a different number of host target binding sites in 
untranslated regions of a VGAM151 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[4378] The complementary binding of VGAM151 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 151 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 151 host tar- 
get RNA into VGAM151 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 4379 ] It is appreciated that VGAM 151 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM151 host target genes. The mRNA of 
each one of this plurality of VGAM151 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM151 RNA, herein designated VGAM 



RNA, and which when bound by VGAM151 RNA causes in- 
hibition of translation of respective one or more VGAM151 
host target proteins. 

[4380] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM151 gene, herein designated VGAM GENE, on one or 
more VGAM151 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 4381 ] It is yet further appreciated that a function of VGAM151 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM151 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM151 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM151 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4382] Nucleotide sequences of the VGAM151 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 151 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM151 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 151 are further 
described hereinbelow with reference to Table 1. 

[4383] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM151 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM151 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4384] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM151 gene, herein designated VGAM is 



inhibition of expression of VGAM151 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM151 correlate with, and may be deduced 
from, the identity of the target genes which VGAM151 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4385] 2,3-bisphosphoglycerate Mutase (BPGM, Accession 

NM.001724) is a VGAM151 host target gene. BPGM BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by BPGM, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
BPGM BINDING SITE, designated SEQ ID:852, to the nu- 
cleotide sequence of VGAM151 RNA, herein designated 
VGAM RNA, also designated SEQ ID:486. 

[4386] A function of VGAM151 is therefore inhibition of 
2,3-bisphosphoglycerate Mutase (BPGM, Accession 
NM_001724), a gene which plays a role in regulating 
hemoglobin oxygen affinity. Accordingly, utilities of 
VGAM 151 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BPGM. 
The function of BPGM has been established by previous 



studies. Chen et al. (1971) described a genetically deter- 
mined electrophoretic variant of 2,3-diphosphoglycerate 
mutase in a Canadian Eskimo family. The findings in het- 
erozygotes were consistent with the view that the protein 
is a dimer of 2 identical subunits. Scott and Wright (1982) 
found DPGM to be polymorphic in 4 Alaskan ethnic 
groups. Hemoglobin and hematocrit were elevated in all 
deficient persons. Thus, both hemolytic anemia and poly- 
cythemia have been observed with deficiency of DPGM. 
Rosa et al. (1973, 1978) showed that the DPGM and 
2,3-bisphosphoglycerate phosphatase activities of red 
cells are due to a single enzyme, bisphosphoglycerate 
mutase (EC 5.4.2.4). Joulin et al. (1986) cloned and se- 
quenced cDNA for human red cell 

2,3-bisphosphoglycerate mutase (EC 2.7.5.4). They pre- 
sented a revised amino acid sequence of human BPGM 
based on the nucleotide sequence data. BPGM shows 
some phosphoglycerate mutase activity (Sasaki et al., 
1975); nevertheless, the major portion of PGAM activity in 
the red cells is expressed by PGAMA (OMIM Ref. No. 
172250), a protein genetically distinct from BPGM but 
structurally related to it. The PGAMA locus is situated on 
chromosome 10. Using a cDNA clone for human BPGM in 



in situ hybridization experiments, Joulin et al. (1987) and 
Barichard et al. (1987) mapped the BPGM gene to 
7q22-q34. Joulin et al. (1988) isolated the 
2,3-bisphosphoglycerate mutase gene from genomic li- 
braries. By Southern blots and DNA sequencing, they de- 
termined that it extends over 22 kb and is composed of 2 
introns and 3 exons. The second exon correlates with a 
functional subdomain of the protein. No GC-rich se- 
quence or GC box was found in the 5-prime flanking re- 
gion of the gene. Both amino acid and cDNA sequence 
studies show that DPGAM is homologous to PGAM 
(172250, 261670) (Joulin et al., 1986; Yanagawa et al., 
1986). 

[4387] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4388] Rosa, R.; Prehu, M.-O.; Beuzard, Y.; Rosa, J. : The first 

case of a complete deficiency of diphosphoglycerate mu- 
tase in human erythrocytes. J. Clin. Invest. 62: 907-915, 
1978. ; and 

[4389] joulin, V.; Peduzzi, J.; Romeo, P.-H.; Rosa, R.; Valentin, C.; 
Dubart, A.; Lapeyre, B.; Blouquit, Y.; Garel, M.-C.; 
Goossens, M.; Rosa, J.; Cohen-Solal, M. : Molecular 



cloning and sequen. 

[4390] Further studies establishing the function and utilities of 

BPGM are found in John Hopkins OMIM database record ID 
222800, and in sited publications numbered 2250-2252, 
401, 2253-2258, 14, 2259-2261, 88 and 2262-2265 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Hyaluronan Syn- 
thase 2 (HAS2, Accession NM.005328) is another 
VG AM 151 host target gene. HAS2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by HAS2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of HAS2 BINDING SITE, 
designated SEQ ID:1198, to the nucleotide sequence of 
VG AM 151 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:486. 

[4391] Another function of VGAM151 is therefore inhibition of 
Hyaluronan Synthase 2 (HAS2, Accession NM_005328), a 
gene which plays a role in hyaluronan/hyaluronic acid (ha) 
synthesis and transport . Accordingly, utilities of 
VGAM151 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HAS2. The 



function of HAS2 has been established by previous stud- 
ies. Hyaluronan, or hyaluronic acid (HA), is a high molecu- 
lar weight unbranched polysaccharide of the extracellular 
matrix. Watanabe and Yamaguchi (1996) described the 
cloning of a human cDNA from a fibroblast library using 
degenerate PCRwith primers based on regions of conser- 
vation between the previously published Xenopus DG42 
and Streptococcus HasA proteins. When expressed in cell 
culture, the cDNA increased hyaluronan production. The 
sequence of the predicted 552-amino acid protein differs 
from HAS1 (OMIM Ref. No. 601463) and so was desig- 
nated HAS2. The HAS2 amino acid sequence is 55% similar 
to the Xenopus DC42 sequence and 55% identical to 
mouse Hasl. Northern blots showed high levels of HAS2 
mRNA in a proliferating human fibroblast cell line but not 
in growth-arrested cells. Watanabe and Yamaguchi (1996) 
speculated that if HAS2 is not a true hyaluronan synthase, 
it is at least a major inducer of HA synthase activity. Spicer 
et al. (1996) isolated the apparent mouse homolog of hu- 
man HAS2 from a mouse embryo cDNA library using de- 
generate PCR. The predicted mouse protein is also 552 
amino acids long. The Has2 protein is predicted to contain 
multiple transmembrane domains similar to bacterial 



HasA and mammalian HAS1. Northern blots demonstrated 
4.8- and 3.2-kb transcripts expressed highly in the 
mouse embryo and at lower levels in adult heart, brain, 
spleen, lung, and skeletal muscle. When expressed in COS 
cells, the cDNA was shown to induce the formation of 
large HA coats around the cells. Based on analogy with 
what is known about HA production in Streptococcus, 
Spicer et al. (1996) suggested that HAS2 may play a key 
role in HA transport rather than act as a synthase per se. 

[4392] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4393] Watanabe, K.; Yamaguchi, Y. : Molecular identification of a 
putative human hyaluronan synthase. J. Biol. Chem. 271: 
22945-22948, 1996. ; and 

[4394] Spicer, A. P.; Augustine, M. L; McDonald, J. A. : Molecular 
cloning and characterization of a putative mouse hyaluro- 
nan synthase. J. Biol. Chem. 271: 23400-23406, 1996. 

[4395] Further studies establishing the function and utilities of 
HAS2 are found in John Hopkins OMIM database record ID 
601636, and in sited publications numbered 1551-630 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Histone Deacetylase 



2 (HDAC2, Accession XM.165684) is another VGAM 151 
host target gene. HDAC2 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by HDAC2, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of HDAC2 BINDING SITE, des- 
ignated SEQ ID:3507, to the nucleotide sequence of 
VGAM 151 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:486. 
[4396] Another function of VGAM151 is therefore inhibition of 
Histone Deacetylase 2 (HDAC2, Accession XM.165684), a 
gene which is responsible for the deacetylation of lysine 
residues on the n-terminal part of the core histones and 
mediates transcriptional repression. Accordingly, utilities 
of VGAM151 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with HDAC2. 
The function of HDAC2 has been established by previous 
studies. Zhang et al. (1998) identified the SIN3-associated 
30-kD protein SAP30 (OMIM Ref. No. 603378) as a novel 
component of the human histone deacetylase complex 
which is conserved among eukaryotic organisms. This 
complex includes SIN3, SAP 18 (OMIM Ref. No. 602949), 



the histone deacetylases HDAC1 (OMIM Ref. No. 601241) 
and HDAC2, the histone-binding proteins RbAp46 (RBBP7; 
602922) and RbAp48 (RBBP4; 602923), as well as other 
polypeptides. Yarden and Brody (1999) reported that 
BRCA1 (OMIM Ref. No. 113705) interacts in vivo and in 
vitro with RBBP7 and RBBP4, with RBI (OMIM Ref. No. 
180200), and that the BRCT domain of BRCA1 associates 
with HDAC1 and HDAC2. Rountree et al. (2000) showed 
that DNMT1 (OMIM Ref. No. 126375) can establish a re- 
pressive transcription complex consisting of DNMT1, 
HDAC2, and DMAP1 (OMIM Ref. No. 605077). The noncat- 
alytic amino terminus of DNMT1 binds to HDAC2 and to 
DMAP1 and can mediate transcriptional repression. 
DMAP1 is targeted to replication foci through interaction 
with the far N terminus of DNMT1 throughout S phase, 
whereas HDAC2 joins DNMT1 and DMAP1 only during late 
S phase, providing a platform for how histones may be- 
come deacetylated in heterochromatin following replica- 
tion. 

[4397] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4398] Yarden, R. I.; Brody, L. C. : BRCA1 interacts with compo- 



nents of the histone deacetylase complex. Proc. Nat. Acad. 
Sci. 96: 4983-4988, 1999. ; and 
[4399] Rountree, M. R.; Bachman, K. E.; Baylin, S. B. : DNMT1 

binds HDAC2 and a new co-repressor, DMAP1, to form a 
complex at replication foci. Nature Genet. 25: 269-277, 
2000. 

[4400] Further studies establishing the function and utilities of 
HDAC2 are found in John Hopkins OMIM database record 
ID 605164, and in sited publications numbered 971-973, 
793, 974-97 and 1697 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence.X-ray Repair Complementing Defective Repair In 
Chinese Hamster Cells 2 (XRCC2, Accession NM_005431) 
is another VG AM 151 host target gene. XRCC2 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by XRCC2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
XRCC2 BINDING SITE, designated SEQ ID: 1208, to the nu- 
cleotide sequence of VGAM151 RNA, herein designated 
VGAM RNA, also designated SEQ ID:486. 

[4401] Another function of VGAM 151 is therefore inhibition of X- 



ray Repair Complementing Defective Repair In Chinese 
Hamster Cells 2 (XRCC2, Accession NM.005431), a gene 
which involves in the homologous recombination repair 
(hrr) pathway of double-stranded dna. Accordingly, utili- 
ties of VGAM151 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
XRCC2. The function of XRCC2 has been established by 
previous studies. Johnson et al. (1999) demonstrated that 
XRCC2 is essential for the efficient repair of DNA double- 
strand breaks by homologous recombination between sis- 
ter chromatids. Hamster cells deficient in XRCC2 showed a 
more than 100-fold decrease in homologous recombina- 
tion induced by double-strand breaks compared with the 
parental cell line. This defect was corrected to almost 
wildtype levels by transient transfection with a plasmid 
expressing XRCC2. The repair defect in XRCC2 mutant 
cells appeared to be restricted to recombinational repair 
because nonhomologous end joining was normal. Johnson 
et al. (1999) concluded that XRCC2 is involved in the re- 
pair of DNA double-strand breaks by homologous recom- 
bination. Using a yeast 2-hybrid assay, Braybrooke et al. 
(2000) identified a direct interaction between XRCC2 and 
RAD51L3 (OMIM Ref. No. 602954), and they confirmed the 



interaction by pull-down assays between recombinant 
XRCC2 and endogenous RAD51L3 in HeLa cell extracts. 
Size-exclusion chromatography followed by Western blot 
analysis suggested that the 2 proteins exist as a het- 
erodimer of about 70 kD. 

[4402] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4403] Johnson, R. D.; Liu, N.; Jasin, M. : Mammalian XRCC2 pro- 
motes the repair of DNA double-strand breaks by homol- 
ogous recombination. Nature 401: 397-399, 1999. ; and 

[4404] Braybrooke, J. P.; Spink, K. C; Thacker, J.; Hickson, I. D. : 
The RAD51 family member, RAD51L3, is a DNA- 
stimulated ATPase that forms a complex with XRCC2. J. 
Biol. Chem. 275: 29100-29. 

[4405] Further studies establishing the function and utilities of 
XRCC2 are found in John Hopkins OMIM database record 
ID 600375, and in sited publications numbered 337-345 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.APACD (Accession 
NM_005783) is another VG AM 151 host target gene. 
APACD BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 



APACD, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of APACD BINDING SITE, designated SEQ 
ID:1249, to the nucleotide sequence of VGAM151 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:486. 

[4406] Another function of VGAM 151 is therefore inhibition of 
APACD (Accession NM_005783). Accordingly, utilities of 
VGAM151 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APACD. 
SCIN (Accession NM.033128) is another VGAM 151 host 
target gene. SCIN BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by SCIN, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SCIN BINDING SITE, designated SEQID:2313, 
to the nucleotide sequence of VGAM 151 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:486. 

[4407] Another function of VGAM151 is therefore inhibition of 
SCIN (Accession NM_033128). Accordingly, utilities of 
VGAM 151 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with SCIN. 
Ubiquitin Specific Protease 16 (USP16, Accession 
NM_006447) is another VGAM151 host target gene. USP16 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by USP16, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of USP16 BINDING SITE, designated SEQ ID:1303, to the 
nucleotide sequence of VGAM151 RNA, herein designated 
VGAM RNA, also designated SEQ ID:486. 
[4408] Another function of VGAM151 is therefore inhibition of 
Ubiquitin Specific Protease 16 (USP16, Accession 
NM.006447). Accordingly, utilities of VGAM 151 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with USP16. LOC115004 
(Accession XM_055002) is another VGAM 151 host target 
gene. LOC115004 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC115004, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC115004 BINDING SITE, desig- 



nated SEQ ID:2970, to the nucleotide sequence of 
VG AM 151 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:486. 

[4409] Another function of VGAM 151 is therefore inhibition of 

LOC115004 (Accession XM_055002). Accordingly, utilities 
of VGAM151 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC115004. LOC146520 (Accession XM_085492) is an- 
other VGAM151 host target gene. LOC146520 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146520, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146520 BINDING SITE, designated SEQ ID:3096, to 
the nucleotide sequence of VGAM151 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:486. 

[4410] Another function of VGAM151 is therefore inhibition of 

LOC146520 (Accession XM_085492). Accordingly, utilities 
of VGAM151 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146520. LOC2 19333 (Accession XM.167944) is an- 
other VGAM151 host target gene. LOC219333 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19333, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19333 BINDING SITE, designated SEQ ID:3607, to 
the nucleotide sequence of VGAM151 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:486. 

[4411] Another function of VGAM151 is therefore inhibition of 

LOC2 19333 (Accession XM.167944). Accordingly, utilities 
of VGAM151 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19333. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 152 (VGAM152) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4412] VGAM152 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM152 was detected is described 
hereinabove with reference to Figs. 1-8. 



[4413] VGAM152 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 152 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4414] VGAM 152 gene encodes a VGAM 152 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM152 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM152 precursor RNA is designated SEQ 
ID: 138, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:138 is 
located at position 74425 relative to the genome of Vac- 
cinia Virus. 

[4415] VGAM 152 precursor RNA folds onto itself, forming 

VGAM 152 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 



cleotide sequence of the second half thereof. 
[4416] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM152 folded precursor RNA into VGAM152 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM 152 RNA is designated SEQ ID:487, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4417] VGAM 152 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 152 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 152 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5^ untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[4418] VGAM 152 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 152 host target 



RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM152 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 152 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM152 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[4419] The complementary binding of VGAM 152 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 152 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 



BINDING SITE III, inhibits translation of VGAM152 host tar- 
get RNA into VGAM152 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[ 442 °] It is appreciated that VGAM 152 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 152 host target genes. The mRNA of 
each one of this plurality of VGAM152 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM152 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 152 RNA causes in- 
hibition of translation of respective one or more VGAM152 
host target proteins. 

t 4421 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM152 gene, herein designated VGAM GENE, on one or 
more VGAM152 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 



only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4422] | t j S yet further appreciated that a function of VGAM152 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM152 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM152 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM152 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4423] Nucleotide sequences of the VGAM152 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 152 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM152 folded precursor RNA, herein designated 



VGAM FOLDED PRECURSOR RNA, of VGAM152 are further 
described hereinbelow with reference to Table 1. 

[4424] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM152 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM152 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4425] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM152 gene, herein designated VGAM is 
inhibition of expression of VGAM152 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 152 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 152 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4426] Eukaryotic Translation Initiation Factor 1A (EIF1A, Acces- 
sion XM.114147) is a VGAM 152 host target gene. EIF1A 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by EIF1A, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
EIF1A BINDING SITE, designated SEQ ID:3442, to the nu- 
cleotide sequence of VGAM152 RNA, herein designated 
VGAM RNA, also designated SEQ ID:487. 
t 4427 ] A function of VGAM 152 is therefore inhibition of Eukary- 
otic Translation Initiation Factor 1A (EIF1A, Accession 
XM.114147), a gene which seems to be required for max- 
imal rate of protein biosynthesis. Accordingly, utilities of 
VGAM152 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EIF1A. The 
function of EIF1A has been established by previous stud- 
ies. The small eukaryotic initiation factor elF4C is impli- 
cated in the translation initiation pathway, where it en- 
hances ribosome dissociation into subunits and stabilizes 
the binding of the initiator Met-tRNA to 40S ribosomal 
subunits. Dever et al. (1994) purified rabbit elF4C and de- 
termined its amino acid sequence. By PCR with degenerate 
primers based on the rabbit elF4C sequence, they isolated 
a partial human leukemia cDNA encoding elF4C. They 
screened a leukemia cDNA library with the partial cDNA 
and obtained additional clones corresponding to the en- 
tire human elF4C coding region. The sequence of the pre- 
dicted 144-amino acid human protein was identical to 



that of rabbit elF4C except in a single position. The hu- 
man protein had an unblocked N-terminal proline, which 
Dever et al. (1994) stated was consistent with the general 
pattern of eukaryotic protein processing that removes an 
initiating methionine when it is followed by a proline. Se- 
quence analysis revealed that elF4C has a polar structure, 
with 9 of the first 15 amino acids being basic and 13 of 
the last 20 amino acids being acidic. The authors sug- 
gested that the dipole nature of the protein may allow it 
to interact with 2 different types of surfaces, perhaps 
functioning as a bridge between 2 initiation factors or be- 
tween an initiation factor and the ribosome. Lahn and 
Page (1997) mapped the EIF1A gene to the X chromosome 
by analysis of a somatic cell hybrid panel. They desig- 
nated this gene EIF1AX to distinguish it from the Y-linked 
homolog, EIF1AY (OMIM Ref. No. 400014). Lahn and Page 
(1997) determined that the EIF1AX gene escapes X inacti- 
vation, and proposed that it should be investigated as a 
candidate gene for Turner syndrome. See 400010. 

[4428] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4429] De ver, T. E.; Wei, C.-L; Benkowski, L. A.; Browning, K.; 



Merrick, W. C; Hershey, J. W. B. : Determination of the 
amino acid sequence of rabbit, human, and wheat germ 
protein synthesis factor elF-4C by cloning and chemical 
sequencing. J. Biol. Chem. 269: 3212-3218, 1994. ; and 

[4430] Lahn, B. T.; Page, D. C. : Functional coherence of the hu- 
man Y chromosome. Science 278: 675-680, 1997. 

[4431] Further studies establishing the function and utilities of 

EIF1A are found in John Hopkins OMIM database record ID 
300186, and in sited publications numbered 178 and 
2526 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Enamelin 
(ENAM, Accession NM.031889) is another VCAM152 host 
target gene. ENAM BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by ENAM, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ENAM BINDING SITE, designated SEQ 
ID:2217, to the nucleotide sequence of VGAM152 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:487. 

[4432] Another function of VGAM152 is therefore inhibition of 
Enamelin (ENAM, Accession NM_031889). Accordingly, 



utilities of VGAM152 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ENAM. V-myc Myelocytomatosis Viral Oncogene Ho- 
molog 1, Lung Carcinoma Derived (avian) (MYCL1, Acces- 
sion NM_005376) is another VGAM152 host target gene. 
MYCL1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
MYCL1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MYCL1 BINDING SITE, designated SEQ 
ID:1204, to the nucleotide sequence of VGAM152 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:487. 

[4433] Another function of VGAM152 is therefore inhibition of V- 
myc Myelocytomatosis Viral Oncogene Homolog 1, Lung 
Carcinoma Derived (avian) (MYCL1, Accession 
NM.005376), a gene which is a Myc-like transcription 
factor. Accordingly, utilities of VGAM152 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with MYCL1. The function of MYCL1 has 
been established by previous studies. Nau et al. (1985) 
cloned from DNA of small-cell lung cancer (SCCL) a gene 



with homology to a small region of both MYC (OMIM Ref. 
No. 190080) and NMYC (OMIM Ref. No. 164840). By so- 
matic cell hybridization and in situ hybridization, they as- 
signed the gene to lp32. This LMYC sequence was ampli- 
fied 10- to 20-fold in the DNA of 4 SCCL lines and of 1 
SCCL specimen taken directly from a patient. A restriction 
polymorphism was found. In heterozygotes, only 1 of the 
2 alleles was amplified in any 1 genome. In a linkage map 
of chromosome 1 prepared by Rouleau et al. (1990), it 
was concluded that MYC LI is 17 cM proximal to RH. Kaye 
et al. (1988) found that the LMYC gene is composed of 3 
exons and 2 introns spanning 6.6 kilobases. Several dis- 
tinct mRNAs were produced in all SCCL cell lines that ex- 
pressed LMYC. These transcripts were generated from a 
single gene by alternative splicing of introns 1 and 2 and 
by use of alternative polyadenylation signals. Compar- 
isons with MYC and NMYC demonstrated multiple discrete 
regions with extensive homology. Kawashima et al. (1988) 
concluded that a correlation exists between particular 
RFLP alleles of the MYCL gene and the occurrence of 
metastasis of lung cancer to lymph nodes and other or- 
gans. Among lung cancer patients, those with only the L 
band (10 kb) had few lymph node metastases, whereas 



patients with either the S band (6 kb) or the S and L bands 
almost always had lymph node metastases. A similar cor- 
relation was found between the presence of the S band 
and metastases to other organs. The correlation was par- 
ticularly marked in cases of adenocarcinoma of the lung. 
By study of DNA from mouse-hamster somatic cell hy- 
brids, Campbell et al. (1989) mapped 2 L-myc loci provi- 
sionally to mouse chromosomes 4 and 12. The locus on 
chromosome 12 may be a pseudogene. When studying 
chromosome lp breakpoints in neuroblastoma cell lines 
using fluorescence in situ hybridization (FISH) with re- 
gion-specific probes, Van Roy et al. (1995) found evi- 
dence for a position of MYCL1 more distal than lp32. To 
investigate the discrepancy Speleman et al. (1996) used 
FISH on high-resolution R-banded chromosomes with a 
YAC clone for MYCL1 and reassigned the gene to lp34.3. 

[4434] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4435] Kawashima, K.; Shikama, H.; Imoto, K.; Izawa, M.; Naruke, 
T.; Okabayashi, K.; Nishimura, S. : Close correlation be- 
tween restriction fragment length polymorphism of the L- 
MYC gene and metastasis of human lung cancer to the 



lymph nodes and other organs. Proc. Nat. Acad. Sci. 85: 
2353-2356, 1988. ; and 
[4436] Kaye, F.; BatteyJ.; Nau, M.; Brooks, B.; Seifter, E.; De 

Greve, J.; Birrer, M.; Sausville, E.; Minna, J. : Structure and 
expression of the human L-myc gene reveal a complex 
pattern of. 

[4437] Further studies establishing the function and utilities of 
MYCL1 are found in John Hopkins OMIM database record 
ID 164850, and in sited publications numbered 36 and 
392-398 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Zinc Fin- 
ger Protein 42 (myeloid-specific retinoic acid- responsive) 
(ZNF42, Accession NM_003422) is another VGAM 152 host 
target gene. ZNF42 BINDING SITE is HOST TARGET binding 
site found in the 5^ untranslated region of mRNA encoded 
by ZNF42, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ZNF42 BINDING SITE, designated SEQ 
ID:1018, to the nucleotide sequence of VGAM 152 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:487. 

[4438] Another function of VGAM152 is therefore inhibition of 



Zinc Finger Protein 42 (myeloid-specific retinoic acid- re- 
sponsive) (ZNF42, Accession NM_003422), a gene which 
may be one regulator of transcriptional events during 
hemopoietic development. Accordingly, utilities of 
VGAM152 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZNF42. 
The function of ZNF42 has been established by previous 
studies. Zinc finger genes encode metal-binding proteins 
that can act as transcriptional regulators of other genes. 
In an effort to identify activators of the genetic cascade in 
hemopoietic differentiation, Hromas et al. (1991) used de- 
generate synthetic oligonucleotides to the conserved zinc 
finger histidine-cysteine link to probe a human myeloid 
lambda gtll cDNA library. One of the cDNA clones ob- 
tained hybridized preferentially to mRNA from myeloid 
cells. Sequence analysis of the coding region for the gene 
demonstrated 13 zinc finger regions and a glycine-pro- 
line-rich region between the fourth and fifth zinc finger 
domains. The gene was localized to 19ql3.2-ql3.4 by 
chromosomal in situ hybridization, confirmed by hy- 
bridization of a labeled probe to dot blots of flow-sorted 
chromosomes. Chromosome 19 contains other zinc finger 
genes, e.g., ZFP36 (OMIM Ref. No. 190700), which is lo- 



cated at 19ql3.1. The new zinc finger gene, which they 
designated MZF-1 for 'myeloid zinc finger,' was preferen- 
tially expressed in myeloid leukemia cell lines, with the 
highest mRNA levels noted in cells induced to differentiate 
with retinoic acid. The ZNF42 gene may be a regulator of 
transcriptional events during hemopoietic development. 
The myeloid zinc finger gene 1 (MZF1) is a putative tran- 
scription factor of the C2H2 zinc finger gene family. Mor- 
ris et al. (1995) found that MZF1 regulates the CD34 pro- 
moter (OMIM Ref. No. 142230) in a tissue-specific man- 
ner. They had previously demonstrated MZF-1 binding 
sites in the promoters of several genes expressed during 
myeloid differentiation. 

[4439] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4440] Hromas, R.; Collins, S. J.; Hickstein, D.; Raskind, W.; 

Deaven, L. L; O'Hara, P.; Hagen, F. S.; Kaushansky, K. : A 
retinoic acid-responsive human zinc finger gene, MZF-1, 
preferentially expressed in myeloid cells. J. Biol. Chem. 
266: 14183-14187, 1991. ; and 

[4441] Morris, J. F.; Rauscher, F.J., III; Davis, B.; Klemsz, M.; Xu, 
D.; Tenen, D.; Hromas, R. : The myeloid zinc finger gene, 



MZF-1, regulates the CD34 promoter in vitro. Blood 86: 
3640-3647. 

[4442] Further studies establishing the function and utilities of 
ZNF42 are found in John Hopkins OMIM database record 
ID 194550, and in sited publications numbered 105-106 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. FLJ23604 
(Accession NM_025064) is another VGAM152 host target 
gene. FLJ23604 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ23604, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ23604 BINDING SITE, designated 
SEQ ID:2134, to the nucleotide sequence of VGAM152 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:487. 

[4443] A no ther function of VGAM152 is therefore inhibition of 

FLJ23604 (Accession NM_025064). Accordingly, utilities of 
VGAM152 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23604. 
Hairy/enhancer-of-split Related with YRPW Motif 2 (HEY2, 
Accession NM_012259) is another VGAM 152 host target 



gene. HEY2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
HEY2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of HEY2 BINDING SITE, designated SEQ ID:1419, 
to the nucleotide sequence of VGAM152 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:487. 
[4444] Another function of VGAM 152 is therefore inhibition of 

Hairy/enhancer-of-split Related with YRPW Motif 2 (HEY2, 
Accession NM.012259). Accordingly, utilities of VGAM 152 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HEY2. TSC22 
(Accession NM.006022) is another VGAM152 host target 
gene. TSC22 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
TSC22, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TSC22 BINDING SITE, designated SEQ 
ID:1265, to the nucleotide sequence of VGAM 152 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:487. 



[4445] Another function of VGAM152 is therefore inhibition of 
TSC22 (Accession NM_006022). Accordingly, utilities of 
VGAM152 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TSC22. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
153 (VGAM153) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[4446] VGAM153 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM153 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 4447 ] VGAM153 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 153 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4448] VGAM 153 gene encodes a VGAM 153 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM153 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM153 precursor RNA is designated SEQ 
ID: 139, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:139 is 
located at position 74889 relative to the genome of Vac- 
cinia Virus. 

[4449] VGAM153 precursor RNA folds onto itself, forming 

VGAM153 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
^ hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4450] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 153 folded precursor RNA into VGAM 153 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 



quence of VGAM153 RNA is designated SEQ ID:488, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4451] VGAM153 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 153 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 153 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[4452] VGAM 153 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM153 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM153 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 



meant as an illustration only, and is not meant to be limit- 
ing - VGAM153 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of aVGAM153 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4453] The complementary binding of VGAM153 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 153 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 153 host tar- 
get RNA into VGAM153 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4454] | t j S appreciated that VGAM 153 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM153 host target genes. The mRNA of 
each one of this plurality of VGAM 153 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM153 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 153 RNA causes in- 
hibition of translation of respective one or more VGAM153 
host target proteins. 

[4455] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM153 gene, herein designated VGAM GENE, on one or 
more VGAM153 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[4456] | t j S y e t further appreciated that a function of VGAM 153 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM153 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM153 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM153 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4457] Nucleotide sequences of the VGAM153 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM 153 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM153 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 153 are further 
described hereinbelow with reference to Table 1. 

[4458] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM153 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM153 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[4459] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM153 gene, herein designated VGAM is 
inhibition of expression of VGAM153 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 153 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 153 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4460] FLJ20296 (Accession NM.017750) is a VGAM 153 host tar- 
get gene. FLJ20296 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ20296, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ20296 BINDING SITE, designated 
SEQ ID: 1748, to the nucleotide sequence of VGAM 153 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:488. 

[4461] a function of VGAM 153 is therefore inhibition of FLJ20296 
(Accession NM_017750). Accordingly, utilities of 
VGAM153 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20296. 
RAB22A, Member RAS Oncogene Family (RAB22A, Acces- 



sion XM_009454) is another VG AM 153 host target gene. 
RAB22A BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
RAB22A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RAB22A BINDING SITE, designated SEQ 
ID:2546, to the nucleotide sequence of VGAM153 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:488. 

[4462] Another function of VGAM153 is therefore inhibition of 
RAB22A, Member RAS Oncogene Family (RAB22A, Acces- 
sion XM_009454). Accordingly, utilities of VGAM 153 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RAB22A. UPLC1 
(Accession NM.017707) is another VGAM 153 host target 
gene. UPLC1 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
UPLC1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of UPLC1 BINDING SITE, designated SEQ 
ID:1740, to the nucleotide sequence of VGAM 153 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:488. 

[4463] Another function of VGAM153 is therefore inhibition of 
UPLC1 (Accession NM.017707). Accordingly, utilities of 
VGAM153 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UPLC1. 
LOC122886 (Accession XM.063344) is another VGAM 153 
host target gene. LOC122886 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC122886, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC122886 BINDING 
SITE, designated SEQ ID:3028, to the nucleotide sequence 
of VGAM 153 RNA, herein designated VGAM RNA, also 
designated SEQ ID:488. 

[4464] Another function of VGAM153 is therefore inhibition of 

LOC122886 (Accession XM_063344). Accordingly, utilities 
of VGAM153 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC122886. LOC222194 (Accession XM.168443) is an- 
other VGAM153 host target gene. LOC222194 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC222194, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222194 BINDING SITE, designated SEQ ID:3637, to 
the nucleotide sequence of VGAM153 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:488. 

[4465] Another function of VGAM153 is therefore inhibition of 

LOC222194 (Accession XM_168443). Accordingly, utilities 
of VGAM153 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222194. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 154 (VGAM154) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4466] VGAM 154 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM154 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4467] VGAM 154 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM154 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[4468] VGAM 154 gene encodes a VGAM 154 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM154 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM154 precursor RNA is designated SEQ 
ID: 140, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:140 is 
located at position 80970 relative to the genome of Vac- 
cinia Virus. 

[4469] VGAM 154 precursor RNA folds onto itself, forming 

VGAM 154 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[4470] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM154 folded precursor RNA into VGAM154 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 
quence of VGAM 154 RNA is designated SEQ ID:489, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4471] VGAM 154 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 154 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 154 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

t 4472 ] VGAM 154 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 154 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM154 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM154 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM154 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[4473] The complementary binding of VGAM154 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 154 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 154 host tar- 



get RNA into VGAM154 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4474] | t js appreciated that VGAM 154 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 154 host target genes. The mRNA of 
each one of this plurality of VGAM154 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM154 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 154 RNA causes in- 
hibition of translation of respective one or more VGAM154 
host target proteins. 

t 4475 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM154 gene, herein designated VGAM GENE, on one or 
more VGAM154 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4476] | t j S yet further appreciated that a function of VGAM154 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM154 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM154 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM154 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4477] Nucleotide sequences of the VGAM154 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 154 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM154 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 154 are further 



described hereinbelow with reference to Table 1. 

[4478] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM154 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM154 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4479] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM154 gene, herein designated VGAM is 
inhibition of expression of VGAM154 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 154 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 154 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4480] integrin, Beta 1 (fibronectin receptor, beta polypeptide, 
antigen CD29 includes MDF2, MSK12) (ITGB1, Accession 
NM_002211) is a VGAM 154 host target gene. ITGB1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by ITGB1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
ITGB1 BINDING SITE, designated SEQ ID:909, to the nu- 
cleotide sequence of VGAM154 RNA, herein designated 
VGAM RNA, also designated SEQ ID:489. 
[4481] a function of VGAM154 is therefore inhibition of Integrin, 
Beta 1 (fibronectin receptor, beta polypeptide, antigen 
CD29 includes MDF2, MSK12) (ITGB1, Accession 
NM_002211), a gene which acts as a fibronectin receptor. 
Accordingly, utilities of VGAM154 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ITGB1. The function of ITGB1 has been es- 
tablished by previous studies. See 135620. The fi- 
bronectin receptors contain a beta subunit that appears to 
be analogous to band 3 of integrin (Pytela et al., 1986; Jo- 
hansson et al., 1987). Hynes (1987) proposed that there 
are 3 subfamilies within the family of human adhesion 
protein receptor heterodimers based upon the number of 
different beta subunits. The other 2 subfamilies are the 
platelet and the endothelial cell heterodimers, which use 
GP Ilia (OMIM Ref. No. 173470), and the leukocyte het- 
erodimers, which contain a 95,000 Da beta subunit that is 
homologous to GP Ilia but is clearly a different protein 
(OMIM Ref. No. 116920). Zhang et al. (1988) examined 



human-mouse hybrid cells by indirect immunofluores- 
cence with a monoclonal antibody that recognizes the 
beta subunit of the human fibronectin receptor. Cells that 
expressed the antigen at their surface were sorted by 
FACS and karyotyped. The findings, strengthened by 
isozyme analysis of markers for chromosomes 9 and 10, 
suggested that the beta subunit is located on lOp By ex- 
amining the cation dependence of JAM2 (OMIM Ref. No. 
606870) adhesion to a T-cell line, Cunningham et al. 
(2002) identified a manganese-enhanced binding compo- 
nent indicative of integrin involvement. Using neutralizing 
integrin antibodies, they showed that the manganese-en- 
hanced binding component was due to an interaction be- 
tween JAM2 and ITGA4/ITGB1. However, the interaction 
was only enabled following prior adhesion of JAM2 to 
JAM 3 (OMIM Ref. No. 606871). Cunningham et al. (2002) 
determined that the engagement of all these ligands oc- 
curs through a nonacidic residue in an Ig-like fold of 
JAM2. An inhibitor of ITGA4, TBC772, attenuated the 
manganese-enhanced binding Animal model experiments 
lend further support to the function of ITGB1. Graus-Porta 
et al. (2001) used Cre/Lox-mediated recombination to 
generate mice with an Itgbl-null allele in the precursors 



of neurons and glia, thereby inactivating all beta-l-class 
integrin receptors in the nervous system. The mice died 
prematurely after birth with severe brain malformations. 
Using histologic sections of brains at varying ages, Graus- 
Porta et al. (2001) observed that cortical hemispheres and 
cerebellar folia fuse, and cortical laminae are perturbed in 
the knockout mice. These defects result from disorgani- 
zation of the cortical marginal zone, where Graus-Porta et 
al. (2001) hypothesized that beta-l-class integrins regu- 
late glial endfeet anchorage, meningeal basement mem- 
brane remodeling, and formation of the Cajal-Retzius cell 
layer. Graus-Porta et al. (2001) concluded that beta- 
l-class integrins are not essential for neuron-glia interac- 
tions and neuronal migration during corticogenesis. They 
noted that the phenotype of the beta-l-deficient mice re- 
sembles pathologic changes observed in human cortical 
dysplasias, suggesting that defective integrin-mediated 
signal transduction contributes to the development of 
some of these diseases 
[4482] | t j S appreciated that the abovementioned animal model 
for ITGB1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 



[4483] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4484] Zhang, Y.; Saison, M.; Spaepen, M.; De Strooper, B.; Van 

Leuven, F.; David, C; Van den Berghe, H.; Cassiman, J.-J. : 
Mapping of human fibronectin receptor beta subunit gene 
to chromosome 10. Somat. Cell Molec. Genet. 14: 99-104, 
1988. ; and 

[4485] Graus-Porta, D.; Blaess, S.; Senften, M.; Littlewood-Evans, 
A.; Damsky, C.; Huang, Z.; Orban, P.; Klein, R.; Schittny, J. 
C.; Muller, U. : Beta-l-class integrins regulate the devel- 
opment. 

[4486] Further studies establishing the function and utilities of 

ITGB1 are found in John Hopkins OMIM database record ID 
135630, and in sited publications numbered 762-77 and 
796 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Rhodopsin 
(opsin 2, rod pigment) (retinitis pigmentosa 4, autosomal 
dominant) (RHO, Accession NM_000539) is another 
VGAM154 host target gene. RHO BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by RHO, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RHO BINDING SITE, desig- 
nated SEQ ID:754, to the nucleotide sequence of 
VGAM154 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:489. 
[4487] Another function of VGAM 154 is therefore inhibition of 
Rhodopsin (opsin 2, rod pigment) (retinitis pigmentosa 4, 
autosomal dominant) (RHO, Accession NM_000539). Ac- 
cordingly, utilities of VGAM154 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RHO. X-prolyl Aminopeptidase 
(aminopeptidase P) 2, Membrane-bound (XPNPEP2, Acces- 
sion NM.003399) is another VGAM 154 host target gene. 
XPNPEP2 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by XPN- 
PEP2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of XPNPEP2 BINDING SITE, designated SEQ 
ID:1015, to the nucleotide sequence of VGAM 154 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:489. 

[4488] Another function of VGAM 154 is therefore inhibition of X- 



prolyl Aminopeptidase (aminopeptidase P) 2, Membrane- 
bound (XPNPEP2, Accession NM_003399), a gene which is 
a membrane-associated X-prolyl metallopeptidase . Ac- 
cordingly, utilities of VGAM154 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with XPNPEP2. The function of XPNPEP2 has been 
established by previous studies. Aminopeptidase P is a 
widely distributed hydrolase that is specific for N-terminal 
imido bonds, which are common to several collagen 
degradation products, neuropeptides, vasoactive peptides, 
and cytokines. Structurally, the enzyme is a member of 
the 'pita bread fold' family and occurs in mammalian tis- 
sues in both soluble and CPI-anchored membrane-bound 
forms. By RT-PCR using degenerate oligonucleotides 
based on the pig aminopeptidase P amino acid sequence, 
and by 5-prime and 3-prime RACE, Venema et al. (1997) 
isolated human kidney and lung cDNAs encoding XPN- 
PEP2. The deduced XPNPEP2 protein has 673 amino acids 
and an estimated molecular mass of 75,490 Da. The au- 
thors stated that the human and pig XPNPEP2 amino acid 
sequences show significant evolutionary divergence, with 
83% identity; 5 of 6 potential N-glycosylation sites, and 5 
of 6 cysteine residues that are potentially involved in 



disulfide bond formation, are conserved. Northern blot 
analysis detected a 3.5-kb XPNPEP2 transcript in human 
kidney, lung, heart, placenta, liver, small intestine, and 
colon, but not in brain, skeletal muscle, pancreas, spleen, 
thymus, prostate, testis, ovary, or leukocytes. Based on 
these results and on RT-PCR studies, Venema et al. (1997) 
suggested that the membrane-bound form and the solu- 
ble form, which is found in brain and leukocytes, are the 
products of 2 different genes or of alternative splicing of a 
single primary transcript. Women with balanced transloca- 
tions between the long arm of the X chromosome and an 
autosome frequently suffer premature ovarian failure 
(POF; 311360). Two critical regions for POF which extend 
from Xql3 to Xq22 and from Xq22 to Xq26 have been 
identified by cytogenetic studies. To gain insight into the 
mechanism(s) responsible for ovarian failure in women 
with X/autosome translocations, Prueitt et al. (2000) 
molecularly characterized the translocation breakpoints of 
9 X chromosomes. They mapped the breakpoints using 
somatic cell hybrids retaining the derivative autosome and 
densely spaced markers from the X-chromosome physical 
map. One of the POF-associated breakpoints in a critical 
region (Xq25) mapped to a sequenced PAC clone. The 



translocation disrupts XPNPEP2. XPNPEP2 mRNA was de- 
tected in fibroblasts that carried the translocation, sug- 
gesting that this gene at least partially escapes X inactiva- 
tion. Although the physiologic substrates for the enzyme 
were not known, Prueitt et al. (2000) suggested that XPN- 
PEP2 is a candidate gene for POF. 

[4489] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4490] venema, R. C; Ju, H.; Zou, R.; Venema, V. J.; Ryan, J. W. : 
Cloning and tissue distribution of human membrane- 
bound aminopeptidase P. Biochim. Biophys. Acta 1354: 
45-48, 1997. ; and 

[4491] Prueitt, R. L; Ross, J. L; Zinn, A. R. : Physical mapping of 
nine Xq translocation breakpoints and identification of 
XPNPEP2 as a premature ovarian failure candidate gene. 
Cytogenet. 

[4492] Further studies establishing the function and utilities of 

XPNPEP2 are found in John Hopkins OMIM database record 
ID 300145, and in sited publications numbered 215-217 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. FLJ 12700 
(Accession NM_024910) is another VGAM154 host target 



gene. FLJ12700 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ12700, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ12700 BINDING SITE, designated 
SEQ ID:2110, to the nucleotide sequence of VGAM154 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:489. 

[4493] Another function of VGAM154 is therefore inhibition of 

FLJ12700 (Accession NM.024910). Accordingly, utilities of 
VGAM 154 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12700. 
FLJ13291 (Accession NM.032178) is another VGAM154 
host target gene. FLJ 13291 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ13291, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13291 BINDING SITE, 
designated SEQ ID:2234, to the nucleotide sequence of 
VGAM 154 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:489. 



[4494] Another function of VGAM154 is therefore inhibition of 

FLJ13291 (Accession NM.032178). Accordingly, utilities of 
VGAM154 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13291. 
FLJ20811 (Accession XM.040532) is another VGAM 154 
host target gene. FLJ20811 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ20811, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20811 BINDING SITE, 
designated SEQ ID:2782, to the nucleotide sequence of 
VGAM 154 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:489. 

[4495] Another function of VGAM154 is therefore inhibition of 

FLJ20811 (Accession XM_040532). Accordingly, utilities of 
VGAM 154 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20811. 
KIAA1643 (Accession XM_035371) is another VGAM154 
host target gene. KIAA1643 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1643, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1643 BINDING SITE, 
designated SEQ ID:2693, to the nucleotide sequence of 
VGAM154 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:489. 

[4496] Another function of VGAM 154 is therefore inhibition of 
KIAA1643 (Accession XM.035371). Accordingly, utilities 
of VGAM154 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1643. KIAA1755 (Accession XM.028810) is another 
VGAM 154 host target gene. KIAA1755 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1755, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1755 BINDING SITE, designated SEQ ID:2596, to the 
nucleotide sequence of VGAM154 RNA, herein designated 
VGAM RNA, also designated SEQ ID:489. 

[4497] Another function of VGAM154 is therefore inhibition of 
KIAA1755 (Accession XM_028810). Accordingly, utilities 
of VGAM154 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1755. KIAA1762 (Accession XM.033370) is another 
VGAM154 host target gene. KIAA1762 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1762, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1762 BINDING SITE, designated SEQ ID:2669, to the 
nucleotide sequence of VGAM154 RNA, herein designated 
VGAM RNA, also designated SEQ ID:489. 
[4498] Another function of VGAM154 is therefore inhibition of 
KIAA1762 (Accession XM.033370). Accordingly, utilities 
of VGAM154 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1762. MGC13033 (Accession NM.031447) is another 
VGAM 154 host target gene. MGC13033 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by MGC13033, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC13033 BINDING SITE, designated SEQ ID:2199, to the 
nucleotide sequence of VGAM154 RNA, herein designated 



VGAM RNA, also designated SEQ ID:489. 
[4499] Another function of VGAM 154 is therefore inhibition of 
MGC13033 (Accession NM_031447). Accordingly, utilities 
of VGAM154 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC13033. Solute Carrier Family 7 (cationic amino acid 
transporter, y+ system), Member 3 (SLC7A3, Accession 
NM_032803) is another VGAM 154 host target gene. 
SLC7A3 BINDING SITE is HOST TARGET binding site found 
in the 5 x untranslated region of mRNA encoded by 
SLC7A3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC7A3 BINDING SITE, designated SEQ 
ID:2281, to the nucleotide sequence of VGAM 154 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:489. 

[4500] Another function of VGAM154 is therefore inhibition of 
Solute Carrier Family 7 (cationic amino acid transporter, 
y+ system), Member 3 (SLC7A3, Accession NM_032803). 
Accordingly, utilities of VGAM154 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SLC7A3. LOCI 12609 (Accession 



XM.053013) is another VGAM154 host target gene. 
LOC112609 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC112609, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC112609 BINDING SITE, desig- 
nated SEQ ID:2960, to the nucleotide sequence of 
VGAM154 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:489. 
[4501] Another function of VGAM154 is therefore inhibition of 

LOC112609 (Accession XM.053013). Accordingly, utilities 
of VGAM154 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC112609. LOC157349 (Accession XM.088298) is an- 
other VGAM 154 host target gene. LOC157349 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC157349, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157349 BINDING SITE, designated SEQ ID:3201, to 
the nucleotide sequence of VGAM154 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:489. 

[4502] Another function of VGAM154 is therefore inhibition of 

LOC157349 (Accession XM.088298). Accordingly, utilities 
of VGAM154 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157349. LOC90625 (Accession XM.033004) is an- 
other VGAM 154 host target gene. LOC90625 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC90625, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90625 BINDING SITE, designated SEQ ID:2662, to the 
nucleotide sequence of VGAM154 RNA, herein designated 
VGAM RNA, also designated SEQ ID:489. 

[4503] Another function of VGAM154 is therefore inhibition of 
LOC90625 (Accession XM_033004). Accordingly, utilities 
of VGAM154 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90625. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 155 (VGAM155) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4504] VGAM155 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM155 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4505] VG AM 155 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM155 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4506] VGAM 155 gene encodes a VGAM 155 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM155 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM155 precursor RNA is designated SEQ 
ID: 141, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:141 is 
located at position 80298 relative to the genome of Vac- 
cinia Virus. 

[4507] VGAM 155 precursor RNA folds onto itself, forming 



VGAM155 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4508] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 155 folded precursor RNA into VGAM 15 5 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 
quence of VGAM 15 5 RNA is designated SEQ ID:490, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4509] VGAM 155 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 155 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 155 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[4510] VG AM 155 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM155 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM155 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 155 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM155 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4511] The complementary binding of VGAM155 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VG AM 155 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 155 host tar- 
get RNA into VGAM155 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4512] it i S appreciated that VGAM 15 5 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 15 5 host target genes. The mRNA of 
each one of this plurality of VGAM155 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM155 RNA, herein designated VGAM 
RNA, and which when bound by VGAM155 RNA causes in- 
hibition of translation of respective one or more VGAM155 
host target proteins. 

[4513] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM155 gene, herein designated VGAM GENE, on one or 
more VGAM155 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
t 4514 ] It is yet further appreciated that a function of VGAM 15 5 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM155 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM155 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM155 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[4515] Nucleotide sequences of the VGAM155 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 155 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM155 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 15 5 are further 
described hereinbelow with reference to Table 1. 

[4516] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM155 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM155 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4517] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM155 gene, herein designated VGAM is 
inhibition of expression of VGAM155 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM155 correlate with, and may be deduced 
from, the identity of the target genes which VGAM155 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 
[4518] Mannosyl (alpha- l,3-)-glycoprotein Beta- 

1,4-N-acetylglucosaminyltransferase, Isoenzyme B 
(MGAT4B, Accession NM.054013) is a VG AM 155 host tar- 
get gene. MGAT4B BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by MGAT4B, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MGAT4B BINDING SITE, designated 
SEQ ID:2360, to the nucleotide sequence of VGAM155 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:490. 

[4519] a function of VGAM155 is therefore inhibition of Mannosyl 
(alpha- l,3-)-glycoprotein Beta- 
1,4-N-acetylglucosaminyltransferase, Isoenzyme B 
(MGAT4B, Accession NM_054013). Accordingly, utilities of 
VGAM155 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGAT4B. 
Protein Kinase, CAMP-dependent, Regulatory, Type II, Al- 
pha (PRKAR2A, Accession NM_004157) is another 
VGAM 155 host target gene. PRKAR2A BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by PRKAR2A, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRKAR2A 
BINDING SITE, designated SEQ ID:1091, to the nucleotide 
sequence of VGAM155 RNA, herein designated VGAM 
RNA, also designated SEQ ID:490. 
[4520] Another function of VGAM155 is therefore inhibition of 
Protein Kinase, CAMP-dependent, Regulatory, Type II, Al- 
pha (PRKAR2A, Accession NM.004157), a gene which me- 
diates membrane association by binding to anchoring 
proteins, including the map2 kinase. Accordingly, utilities 
of VGAM155 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PRKAR2A. The function of PRKAR2A has been established 
by previous studies. See 188830. Phosphorylation by 
cAMP-dependent protein kinases is essential for sperm 
motility. A cAMP-dependent protein kinase is bound to 
sperm flagella by a regulatory subunit (Rll). Oyen et al. 
(1989) observed high testis-specific expression of a hu- 
man homolog to the rat Rll-alpha mRNA induced in hap- 
loid germ cells. They cloned a human cDNA that encodes 
a 404-amino acid polypeptide with a region (amino acids 



45-75) divergent from that of the previously published 
mouse and rat sequences. By PCR and Southern blot anal- 
ysis of somatic cell hybrid mapping panels and by radia- 
tion hybrid analysis, Tasken et al. (1998) mapped the 
PRKAR2A gene to chromosome 3p21.3-p21.2. 

[4521] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4522] Qyen, O.; Myklebust, F.; Scott, J. D.; Hansson, V.; Jahnsen, 
T. : Human testis cDNA for the regulatory subunit Rll al- 
pha of cAMP-dependent protein kinase encodes an alter- 
nate amino-terminal region. FEBS Lett. 246: 57-64, 1989. 
; and 

[4523] Tasken, K.; Naylor, S. L; Solberg, R.; Jahnsen, T. : Mapping 
of the gene encoding the regulatory subunit Rll-alpha of 
cAMP-dependent protein kinase (locus PRKAR2A) to hu- 
man chromosome r. 

[4524] Further studies establishing the function and utilities of 
PRKAR2A are found in John Hopkins OMIM database 
record ID 176910, and in sited publications numbered 
279-280 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Stearoyl-CoA Desaturase (delta-9-desaturase) (SCD, 



Accession NM_005063) is another VG AM 155 host target 
gene. SCD BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SCD, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of SCD BINDING SITE, designated SEQID:1177, to 
the nucleotide sequence of VGAM155 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:490. 
[4525] Another function of VGAM155 is therefore inhibition of 
Stearoyl-CoA Desaturase (delta-9-desaturase) (SCD, Ac- 
cession NM.005063), a gene which functions in the syn- 
thesis of unsaturated fatty acids. Accordingly, utilities of 
VGAM155 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCD. The 
function of SCD has been established by previous studies. 
Stearoyl-CoA desaturase (SCD; EC 1.14.99.5) is an iron- 
containing enzyme that catalyzes a rate-limiting step in 
the synthesis of unsaturated fatty acids. The principal 
product of SCD is oleic acid, which is formed by desatura- 
tion of stearic acid. The ratio of stearic acid to oleic acid 
has been implicated in the regulation of cell growth and 
differentiation through effects on cell-membrane fluidity 



and signal transduction (Zhang et al. (1999)). Thiede et al. 
(1986) isolated cDNAs encoding rat SCD. By RT-PCR of 
adipose tissue RNA with primers based on the sequence 
of rat SCD, Li et al. (1994) isolated a partial human SCD 
cDNA. Using RNase protection assays, the authors found 
that human SCD was expressed at higher levels in colon 
and esophageal carcinomas than in the counterpart nor- 
mal tissues. Animal model experiments lend further sup- 
port to the function of SCD. SCD is a central lipogenic en- 
zyme catalyzing the synthesis of monounsaturated fatty 
acids, mainly oleate (C18:l) and palmitoleate (C16:l), 
which are components of membrane phospholipids, 
triglycerides, wax esters, and cholesterol esters. Several 
SCD isoforms (SCD1, -2, and -3) exist in the mouse. 
Ntambi et al. (2002) showed that mice with a targeted 
disruption of the SCD1 isoform had reduced body adipos- 
ity, increased insulin (OMIM Ref. No. 176730) sensitivity, 
and resistance to diet-induced weight gain. The protec- 
tion from obesity involved increased energy expenditure 
and increased oxygen consumption. Compared with wild- 
type mice, the SCD1-/- mice had increased levels of 
plasma ketone bodies but reduced levels of plasma insulin 
and leptin. In these homozygous null mice, the expression 



of several genes of lipid oxidation was upregulated, 
whereas lipid synthesis genes were downregulated. These 
observations suggested that a consequence of SCD1 defi- 
ciency is an activation of lipid oxidation in addition to re- 
duced triglyceride synthesis and storage. 

[4526] It is appreciated that the abovementioned animal model 
for SCD is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4527] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4528] NtambiJ. M.; Miyazaki, M.; StoehrJ. P.; Lan, H.; 

Kendziorski, C. M.; Yandell, B. S.; Song, Y.; Cohen, P.; 
Friedman, J. M.; Attie, A. D. : Loss of stearoyl-CoA desat- 
urase-1 function protects mice against adiposity. Proc. 
Nat. Acad. Sci. 99: 11482-11486, 2002. ; and 

[4529] Zhang, L; Ge, L; Parimoo, S.; Stenn, K.; Prouty, S. M. : Hu- 
man stearoyl-CoA desaturase: alternative transcripts gen- 
erated from a single gene by usage of tandem polyadeny- 
lation sites. 

[4530] Further studies establishing the function and utilities of 
SCD are found in John Hopkins OMIM database record ID 



604031, and in sited publications numbered 72 and 
1750-1754 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. DKFZp761H079 (Accession NM.144996) is another 
VG AM 155 host target gene. DKFZp761H079 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DKFZp761H079, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZp761H079 BINDING SITE, designated SEQ ID:2506, to 
the nucleotide sequence of VGAM155 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:490. 
[4531] Another function of VGAM155 is therefore inhibition of 
DKFZp761H079 (Accession NM.144996). Accordingly, 
utilities of VGAM155 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761H079. KIAA0417 (Accession XM.048898) 
is another VGAM 155 host target gene. KIAA0417 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0417, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA0417 BINDING SITE, designated SEQ ID:2910, to the 
nucleotide sequence of VGAM155 RNA, herein designated 
VGAM RNA, also designated SEQ ID:490. 

[4532] Another function of VGAM155 is therefore inhibition of 
KIAA0417 (Accession XM.048898). Accordingly, utilities 
of VGAM155 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0417. LPS-responsive Vesicle Trafficking, Beach and 
Anchor Containing (LRBA, Accession NM_006726) is an- 
other VGAM 155 host target gene. LRBA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LRBA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of LRBA BINDING 
SITE, designated SEQ ID:1327, to the nucleotide sequence 
of VGAM 15 5 RNA, herein designated VGAM RNA, also 
designated SEQ ID:490. 

[4533] Another function of VGAM155 is therefore inhibition of 
LPS-responsive Vesicle Trafficking, Beach and Anchor 
Containing (LRBA, Accession NM_006726). Accordingly, 
utilities of VGAM155 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with LRBA. Reserved (SYAP1, Accession NM.032796) is 
another VG AM 155 host target gene. SYAP1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SYAP1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE 111. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SYAP1 BIND- 
ING SITE, designated SEQ ID:2279, to the nucleotide se- 
quence of VGAM155 RNA, herein designated VGAM RNA, 
also designated SEQ ID:490. 
[4534] Another function of VGAM155 is therefore inhibition of 
Reserved (SYAP1, Accession NM_032796). Accordingly, 
utilities of VGAM155 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SYAP1. LOC143188 (Accession XM.096387) is an- 
other VGAM155 host target gene. LOC143188 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC143188, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143188 BINDING SITE, designated SEQ ID:3264, to 



the nucleotide sequence of VGAM155 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:490. 

[4535] Another function of VGAM155 is therefore inhibition of 

LOC143188 (Accession XM_096387). Accordingly, utilities 
of VGAM155 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143188. LOC157292 (Accession XM.098740) is an- 
other VGAM 15 5 host target gene. LOC157292 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC157292, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157292 BINDING SITE, designated SEQ ID:3378, to 
the nucleotide sequence of VGAM155 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:490. 

[4536] Another function of VGAM155 is therefore inhibition of 

LOC157292 (Accession XM_098740). Accordingly, utilities 
of VGAM155 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157292. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 



dress Messenger 156 (VGAM156) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4537] VGAM156 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM156 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4538] VGAM156 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 156 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4539] VGAM 156 gene encodes a VGAM 156 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM156 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM156 precursor RNA is designated SEQ 
ID: 142, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:142 is 
located at position 79822 relative to the genome of Vac- 
cinia Virus. 



[4540] VGAM156 precursor RNA folds onto itself, forming 

VGAM156 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure^, is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4541] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 156 folded precursor RNA into VGAM 156 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM 156 RNA is designated SEQ ID:491, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4542] VGAM 156 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 156 host target RNA, herein designated VGAM 



HOST TARGET RNA. VGAM156 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[4543] VGAM156 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 156 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM156 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 156 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM156 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 



sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4544] The complementary binding of VGAM156 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM156 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 156 host tar- 
get RNA into VGAM156 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4545] it is appreciated that VGAM 156 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM156 host target genes. The mRNA of 
each one of this plurality of VGAM156 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM156 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 156 RNA causes in- 
hibition of translation of respective one or more VGAM156 
host target proteins. 

[4546] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM156 gene, herein designated VGAM GENE, on one or 
more VGAM156 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world " , Science 
294,779 (2001)). 
t 4547 ] It is yet further appreciated that a function of VGAM156 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM156 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 156 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM156 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4548] Nucleotide sequences of the VCAM156 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 156 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM156 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 156 are further 
described hereinbelow with reference to Table 1. 

[4549] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM156 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM156 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4550] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM156 gene, herein designated VGAM is 
inhibition of expression of VGAM156 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 156 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 156 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[4551] Chromosome 18 Open Reading Frame 1 (C18orfl, Acces- 
sion XM.012723) is a VGAM156 host target gene. C18orfl 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by C18orfl, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of C18orfl BINDING SITE, designated SEQ 
ID:2561, to the nucleotide sequence of VGAM156 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:491. 

[4552] a function of VGAM156 is therefore inhibition of Chromo- 
some 18 Open Reading Frame 1 (C18orfl, Accession 
XM_012723), a gene which displays selective expression, 
regulated spatially and temporally. Accordingly, utilities of 
VGAM156 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C18orfl. 
The function of C18orfl has been established by previous 
studies. By cDNA selection, Yoshikawa et al. (1997) iso- 
lated several brain-derived transcripts on chromosome 
18, including C180RF1, which maps to 18pll.2. 



Yoshikawa et al. (1998) further characterized C180RF1 
and identified 2 major classes of transcripts distinguished 
by their unique upstream regions, with the beta variants 
representing N-terminal-truncated versions of the alpha 
isoforms. The alpha-specific exons 1 to 3 are missing in 
beta; instead, the downstream sequence of intron C is 
present in the mature mRNA (exon 4a), which combines 
with exon 4b to create the upstream exon for beta. The 
differential splicing of exon 5 leads to the expression of 2 
alpha and 2 beta subclasses. Alpha-1 and beta-1 share 
identical sequences with alpha-2 and beta-2, respectively, 
except for the loss of exon 5 in alpha-2 and beta-2. The 
differences between the alpha and the beta classes of 
transcripts predict 2 potentially distinct promoters for the 
C180RF1 gene. Yoshikawa et al. (1998) also presented 
evidence of RNA editing in the 5-prime untranslated re- 
gion of the beta-2 variant. Yoshikawa et al. (1998) 
demonstrated that the C180RF1 transcripts display selec- 
tive expression, regulated spatially and temporally. The 
cortical and subcortical structures of brain appear to ex- 
press high levels of alpha, in both fetal and adult stages. 
The major 9-kb transcript of C180RF1, detectable in early 
development in kidney, liver, and lung, is indiscernible in 



these tissues in the adult. The expression profile dis- 
played by beta is more complex. Northern blots generated 
from adult tissues are devoid of hybridization signals with 
beta but fetal tissues exhibit a 4-kb transcript. In con- 
trast, all subcortical areas of adult brain show relatively 
intense signals at 6.8 kb, implying a different mechanism 
of transcript processing in adult brain structures. North- 
ern blot analysis also detected several minor bands in the 
alpha and beta isoforms. 

[4553] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4554] Yoshikawa, T.; Sanders, A. R.; Esterling, L E.; Detera- 

Wadleigh, S. D. : Multiple transcriptional variants and RNA 
editing in C18orfl, a novel gene with LDLRA and trans- 
membrane domains on 18pll.2. Genomics 47: 246-257, 
1998. ; and 

[4555] Yoshikawa, T.; Sanders, A. R.; Esterling, L. E.; Overharser, 
J.; Games, J. A.; Lennon, G.; Grewal, R.; Detera-Wadleigh, 
S. D. : Isolation of chromosome 18-specific brain tran- 
scripts as. 

[4556] Further studies establishing the function and utilities of 
C18orfl are found in John Hopkins OMIM database record 



ID 606571, and in sited publications numbered 
1407-1408 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Crystallin, Zeta (quinone reductase) (CRYZ, Accession 
NM.001889) is another VGAM156 host target gene. CRYZ 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CRYZ, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CRYZ BINDING SITE, designated SEQ ID:866, to the nu- 
cleotide sequence of VGAM156 RNA, herein designated 
VGAM RNA, also designated SEQ ID:491. 
[4557] Another function of VGAM156 is therefore inhibition of 
Crystallin, Zeta (quinone reductase) (CRYZ, Accession 
NM_001889), a gene which may act in the detoxification 
of xenobiotics. Accordingly, utilities of VGAM156 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CRYZ. The function of CRYZ 
has been established by previous studies. In addition to 
the alpha, beta, and gamma crystallin families, which are 
present in the ocular lenses of all vertebrates, a number of 
other crystallins have been found to be present in high 



amounts in lenses from phylogenetically restricted 
groups. Most of these 'taxon-specific' crystallins are pyri- 
dine nucleotide-dependent oxidoreductases that are also 
present at enzymatic levels in nonlenticular tissues. The 
acquisition of this new function as a lens crystallin gener- 
ally occurs without gene duplication and apparently with- 
out affecting the catalytic role of the enzyme. Zeta- 
crystallin/quinone reductase was initially described as a 
major protein in the lens of the guinea pig (Huang et al., 
1987), in which a mutation in the gene is associated with 
hereditary cataracts (Rodriguez et al., 1992). It was later 
found to be also present in high amounts in the lens of 
camels (Garland et al., 1991) and at enzymatic levels in a 
number of nonlenticular tissues of various species. In the 
lens of guinea pigs and camels, it comprises about 10% of 
the total soluble protein. Gonzalez et al. (1994) isolated 
and characterized the human zeta-crystallin gene and its 
processed pseudogene. The functional gene is composed 
of 9 exons and spans about 20 kb. The 5-prime flanking 
region of the gene is rich in G and C (58%) and lacks TATA 
and CAAT boxes. Previous analysis of the guinea pig gene 
revealed the presence of 2 different promoters, one re- 
sponsible for the high lens-specific expression and the 



other for expression at the enzymatic level in numerous 
tissues. A comparative analysis with the guinea pig gene 
showed that a region of approximately 2.5 kb that in- 
cludes the promoter responsible for the high expression 
in the lens in the guinea pig is not present in the human 
gene By Southern analysis of human/mouse somatic cell 
hybrids, Heinzmann et al. (1994) assigned the CRYZ gene 
to human chromosome 1 and regionalized the assignment 
to Ip31-p22 by fluorescence in situ hybridization. They 
also identified 5 RFLPs 

[4558] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4559] Gonzalez, P.; Rao, P. V.; Zigler, J. S., Jr. : Organization of 
the human zeta-crystallin/quinone reductase gene 
(CRYZ). Genomics 21: 317-324, 1994. ; and 

[4560] Heinzmann, C.; Kojis, T. L; Gonzalez, P.; Rao, P. V.; Zigler, 
J. S.Jr.; Polymeropoulos, M. H.; Klisak, I.; Sparkes, R. S.; 
Mohandas, T.; Bateman, J. B. : Assignment of the zeta- 
crysta. 

[4561] Further studies establishing the function and utilities of 
CRYZ are found in John Hopkins OMIM database record ID 
123691, and in sited publications numbered 2676-2680 



listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.Transient Receptor 
Potential Cation Channel, Subfamily C, Member 5 (TRPC5, 
Accession NM.012471) is another VGAM156 host target 
gene. TRPC5 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TRPC5, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TRPC5 BINDING SITE, designated SEQ 
ID:1434, to the nucleotide sequence of VGAM156 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:491. 

[4562] Another function of VGAM156 is therefore inhibition of 

Transient Receptor Potential Cation Channel, Subfamily C, 
Member 5 (TRPC5, Accession NM.012471). Accordingly, 
utilities of VGAM156 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TRPC5. DAP 13 (Accession NM.018838) is another 
VGAM 156 host target gene. DAP 13 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DAP13, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DAP 13 BINDING SITE, 
designated SEQ ID: 1862, to the nucleotide sequence of 
VGAM156 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:491. 
[4563] Another function of VGAM156 is therefore inhibition of 
DAP 13 (Accession NM.018838). Accordingly, utilities of 
VGAM156 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DAP13. 
DKFZP564O0463 (Accession NM.014156) is another 
VGAM 156 host target gene. DKFZP564O0463 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by DKFZP564O0463, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DKFZP564O0463 BINDING SITE, designated 
SEQ ID: 1481, to the nucleotide sequence of VGAM 156 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:491. 

[4564] Another function of VGAM156 is therefore inhibition of 
DKFZP564O0463 (Accession NM_014156). Accordingly, 
utilities of VGAM156 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with DKFZP564O0463. Glutamate Receptor, lonotropic, 
Delta 1 (GRID1, Accession XM.043613) is another 
VGAM156 host target gene. GRID1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by GRID1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GRID1 BINDING SITE, 
designated SEQ ID:2822, to the nucleotide sequence of 
VGAM156 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:491. 
[4565] Another function of VGAM156 is therefore inhibition of 

Glutamate Receptor, lonotropic, Delta 1 (GRID1, Accession 
XM.043613). Accordingly, utilities of VGAM 156 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GRID1. MGC30052 
(Accession NM.144721) is another VGAM 156 host target 
gene. MGC30052 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by MGC30052, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of MGC30052 BINDING SITE, desig- 
nated SEQ ID:2499, to the nucleotide sequence of 
VGAM156 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:491. 

[4566] Another function of VGAM156 is therefore inhibition of 
MGC30052 (Accession NM.144721). Accordingly, utilities 
of VGAM156 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC30052. MGC32104 (Accession NM.144684) is an- 
other VGAM 156 host target gene. MGC32104 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by MGC32104, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MGC32104 BINDING SITE, designated SEQ ID:2494, to the 
nucleotide sequence of VGAM156 RNA, herein designated 
VGAM RNA, also designated SEQ ID:491. 

[4567] Another function of VGAM156 is therefore inhibition of 
MGC32104 (Accession NM_144684). Accordingly, utilities 
of VGAM156 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC32104. Sodium Channel, Voltage-gated, Type IX, Al- 



pha Polypeptide (SCN9A, Accession NM_002977) is an- 
other VGAM156 host target gene. SCN9A BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by SCN9A, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SCN9A BIND- 
ING SITE, designated SEQ ID:975, to the nucleotide se- 
quence of VGAM156 RNA, herein designated VGAM RNA, 
also designated SEQ ID:491. 
[4568] Another function of VGAM156 is therefore inhibition of 
Sodium Channel, Voltage-gated, Type IX, Alpha Polypep- 
tide (SCN9A, Accession NM_002977). Accordingly, utilities 
of VGAM156 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with SCN9A. 
Serine/threonine Kinase 17a (apoptosis-inducing) 
(STK17A, Accession NM.004760) is another VGAM 156 
host target gene. STK17A BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by STK17A, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of STK17A BINDING SITE, 



designated SEQ ID:1154, to the nucleotide sequence of 
VGAM156 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:491. 

[4569] Another function of VGAM156 is therefore inhibition of 
Serine/threonine Kinase 17a (apoptosis-inducing) 
(STK17A, Accession NM_004760). Accordingly, utilities of 
VGAM156 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with STK17A. 
LOC148738 (Accession NM.145277) is another VGAM 156 
host target gene. LOC148738 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC148738, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC148738 BINDING 
SITE, designated SEQ ID:2519, to the nucleotide sequence 
of VGAM 156 RNA, herein designated VGAM RNA, also 
designated SEQ ID:491. 

[4570] Another function of VGAM156 is therefore inhibition of 

LOC148738 (Accession NM.145277). Accordingly, utilities 
of VGAM156 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148738. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 157 (VGAM157) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4571] VGAM157 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM157 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4572] VG AM 157 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 157 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4573] VGAM 157 gene encodes a VGAM 157 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM157 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM157 precursor RNA is designated SEQ 
ID: 143, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 143 is 



located at position 79119 relative to the genome of Vac- 
cinia Virus. 

[4574] VG AM 157 precursor RNA folds onto itself, forming 

VGAM157 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4575] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 157 folded precursor RNA into VGAM 15 7 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 70%) nucleotide se- 
quence of VGAM 15 7 RNA is designated SEQ ID:492, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4576] VGAM 157 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VG AM 157 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 157 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[4577] VGAM 157 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 157 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM157 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 157 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM157 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4578] The complementary binding of VGAM157 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 157 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 157 host tar- 
get RNA into VGAM157 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 4579 ] It is appreciated that VGAM 157 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM157 host target genes. The mRNA of 
each one of this plurality of VGAM157 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM157 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 157 RNA causes in- 
hibition of translation of respective one or more VGAM157 



host target proteins. 

[4580] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM157 gene, herein designated VGAM GENE, on one or 
more VGAM157 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 4581 ] It is yet further appreciated that a function of VGAM157 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM157 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM157 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM157 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4582] Nucleotide sequences of the VCAM157 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 157 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM157 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 157 are further 
described hereinbelow with reference to Table 1. 

[4583] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM157 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM157 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4584] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM157 gene, herein designated VGAM is 
inhibition of expression of VGAM157 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM157 correlate with, and may be deduced 
from, the identity of the target genes which VGAM157 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4585] Bleomycin Hydrolase (BLMH, Accession NM.000386) is a 
VG AM 157 host target gene. BLMH BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by BLMH, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BLMH BINDING SITE, 
designated SEQ ID:734, to the nucleotide sequence of 
VG AM 157 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:492. 

[4586] a function of VGAM157 is therefore inhibition of 

Bleomycin Hydrolase (BLMH, Accession NM_000386), a 
gene which is a cysteine protease that inactivates 
bleomycin. Accordingly, utilities of VGAM157 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with BLMH. The function of BLMH 
has been established by previous studies. Using PCR- 
SSCP, Bromme et al. (1996) and Montoya et al. (1997) 
found a 1450A-G polymorphism of the BMH gene that re- 



suited in an ile443-to-val (1443V) conserved amino acid 
substitution in the carboxy terminus of the protein 
(602403.0001). BMH is suspected of being the unknown 
beta secretase that cleaves off the amyloid beta fragment 
from the amyloid precursor protein (APP; 104760) associ- 
ated with Alzheimer disease (AD). In pooled AD cases and 
controls, the frequency of the 1450A and 1450G alleles 
were statistically indistinguishable. The G/G homozygote 
genotype distribution, however, was significantly different 
between AD cases (12.7%) and controls (6.6%); (P less than 
0.001). Significant differences were not seen in the A/A 
homozygote and A/G heterozygote genotype distribu- 
tions. Further studies by Montoya et al. (1998) indicated 
that the frequency of the G/G homozygote was signifi- 
cantly higher in AD cases than in controls only in the non- 
APOE4 (see OMIM Ref. No. 107741) group (15.9% in cases 
vs 4.7% in controls). The odds ratio for developing AD 
with BMH G/G genotype in the absence of an APOE4 allele 
was 3.81; in the presence of an APOE4 allele, the odds ra- 
tio was 0.98. Farrer et al. (1998) were unable to confirm 
this association in a sample of 621 Caucasian Alzheimer 
patients drawn from 4 North American university-based 
research centers. Susceptibility to bleomycin-induced 



chromatid breaks in cultured peripheral blood lympho- 
cytes may reflect the way a person deals with carcinogenic 
challenges (Hsu et al., 1989). This susceptibility, also re- 
ferred to as mutagen sensitivity, has been found to be in- 
creased in patients with environmentally related cancers, 
including cancers of the head and neck, lung, and colon. 
In combination with carcinogenic exposure, this suscepti- 
bility can greatly influence cancer risk. Cloos et al. (1999) 
determined the number of bleomycin-induced breaks per 
cell for 135 healthy volunteers without cancer. These indi- 
viduals were from 53 different pedigrees and included 25 
monozygotic twin pairs, 14 pairs of dizygotics, and 14 
families selected on the basis of a first-degree relative 
who was successfully treated for head and neck cancer 
and who had no sign of recurrence for at least 1 year. Re- 
sults showed no evidence for the influence of a shared 
family environment on bleomycin-induced chromatid 
breaks. On the other hand, genetic influences were statis- 
tically significant and accounted for 75% of the total vari- 
ance. 

[4587] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[4588] Bromme, D.; Rossi, A. B.; Smeekens, S. P.; Anderson, D. C; 
Payan, D. G. : Human bleomycin hydrolase: molecular 
cloning, sequencing, functional expression, and enzy- 
matic characterization. Biochemistry 35: 6706-6714, 
1996. ; and 

t 4589 ] Hsu, T. C; Johnston, D. A.; Cherry, L. M.; Ramkissoon, D.; 
Schantz, S. P.; Jessup, J. M.; Winn, R. J.; Shirley, L; Furlong, 
C. : Sensitivity to genotoxic effects of bleomycin in hu- 
man. 

[4590] Further studies establishing the function and utilities of 

BLMH are found in John Hopkins OMIM database record ID 
602403, and in sited publications numbered 1461-147 
and 1470-1471 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. Biliverdin Reductase B (flavin reductase (NADPH)) 
(BLVRB, Accession NM_000713) is another VGAM 157 host 
target gene. BLVRB BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by BLVRB, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BLVRB BINDING SITE, designated SEQ ID:768, 
to the nucleotide sequence of VGAM157 RNA, herein des- 



ignated VGAM RNA, also designated SEQ ID:492. 
[4591] Another function of VGAM157 is therefore inhibition of 
Biliverdin Reductase B (flavin reductase (NADPH)) (BLVRB, 
Accession NM_000713), a gene which involves in protect- 
ing cells from oxidative damage or in regulating iron 
metabolism. Accordingly, utilities of VGAM157 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with BLVRB. The function of BLVRB 
has been established by previous studies. The final step in 
heme metabolism in mammals is catalyzed by the cytoso- 
lic enzyme biliverdin reductase (EC 1.3.1.24). Yamaguchi 
et al. (1993) isolated 2 biliverdin reductases. BLVRA (OMIM 
Ref. No. 109750), which they called biliverdin-IX alpha- 
reductase, is a major component of human adult liver and 
is identical to the enzyme previously reported as biliverdin 
reductase. BLVRB, which they called biliverdin-IX beta- 
reductase, is found predominantly in fetal liver. NADPH- 
flavin reductase (FLR) of erythrocytes has been studied as 
one of the methemoglobin-reducing enzymes. Chikuba et 
al. (1994) isolated a cDNA from a human reticulocyte li- 
brary that encodes a predicted 206-amino acid FLR. West- 
ern blots of rat tissues showed highest levels of FLR in the 
erythrocytes and liver. Northern blots indicated a 1.1-kb 



transcript in human tissues. 

[4592] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4593] Yamaguchi, T.; Komuro, A.; Nakano, Y.; Tomita, M.; Naka- 
jima, H. : Complete amino acid sequence of biliverdin-IX 
beta reductase from human liver. Biochem. Biophys. Res. 
Commun. 197: 1518-1523, 1993. ; and 

[4594] chikuba, K.; Yubisui, T.; Shirabe, K.; Takeshita, M. : 

Cloning and nucleotide sequence of a cDNA of the human 
erythrocyte NADPH-flavin reductase. Biochem. Biophys. 
Res. Commun. 198: 1170. 

[4595] Further studies establishing the function and utilities of 
BLVRB are found in John Hopkins OMIM database record 
ID 600941, and in sited publications numbered 317-319 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by refer- 
ence. 7-dehydrocholesterol Reductase (DHCR7, Accession 
NM_001360) is another VGAM157 host target gene. 
DHCR7 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
DHCR7, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of DHCR7 BINDING SITE, designated SEQ 
ID:821, to the nucleotide sequence of VGAM157 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:492. 

[4596] Another function of VGAM157 is therefore inhibition of 
7-dehydrocholesterol Reductase (DHCR7, Accession 
NM_001360). Accordingly, utilities of VGAM 157 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DHCR7. Fibroblast Growth 
Factor Receptor 1 (fms-related tyrosine kinase 2, Pfeiffer 
syndrome) (FGFR1, Accession NM.023107) is another 
VGAM 157 host target gene. FGFR1 BINDING SITE1 and 
FGFR1 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
FGFR1, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of FGFR1 BINDING SITE1 and FGFR1 BINDING 
SITE2, designated SEQ ID:2032 and SEQ ID:2034 respec- 
tively, to the nucleotide sequence of VGAM 157 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:492. 



[4597] Another function of VGAM157 is therefore inhibition of Fi- 
broblast Growth Factor Receptor 1 (fms-related tyrosine 
kinase 2, Pfeiffer syndrome) (FGFR1, Accession 
NM_023107). Accordingly, utilities of VGAM157 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FGFR1. 5'-nucleotidase, Cy- 
tosolic III (NT5C3, Accession NM.016489) is another 
VG AM 157 host target gene. NT5C3 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by NT5C3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of NT5C3 BINDING SITE, 
designated SEQ ID: 1689, to the nucleotide sequence of 
VG AM 157 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:492. 

[4598] Another function of VGAM157 is therefore inhibition of 
5-nucleotidase, Cytosolic III (NT5C3, Accession 
NM_016489). Accordingly, utilities of VGAM 157 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NT5C3. Otoraplin (OTOR, 
Accession NM_020157) is another VGAM 157 host target 
gene. OTOR BINDING SITE is HOST TARGET binding site 



found in the 3 X untranslated region of mRNA encoded by 
OTOR, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of OTOR BINDING SITE, designated SEQ ID: 1894, 
to the nucleotide sequence of VGAM157 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:492. 
[4599] Another function of VGAM157 is therefore inhibition of 
Otoraplin (OTOR, Accession NM.020157), a gene which 
plays a role in the early chondrogenesis of the periotic 
mesenchyme. Accordingly, utilities of VGAM157 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OTOR. The function of 
OTOR has been established by previous studies. During 
large-scale analysis of human fetal cochlea EST se- 
quences, Robertson et al. (2000) identified a novel gene, 
designated OTOR. They also isolated orthologous genes in 
mouse, chicken, and bullfrog by screening inner ear cDNA 
libraries. Rendtorff et al. (2001) independently identified 
OTOR, which they called MIA-like (MIAL), during a search 
for cochlea-specific EST clusters. Cohen-Salmon et al. 
(2000) cloned the mouse Otor gene, which they called fi- 
brocyte-derived protein (Fdp), using a subtracted mouse 



cochlea cDNA library and 5-prime RACE. Human OTOR 
encodes a 128-amino acid protein with a predicted secre- 
tion signal peptide. The protein shares high sequence 
identity with the mouse (90%), chicken (80%), and bullfrog 
(60%) orthologs and with the related human CDRAP/MIA 
protein (OMIM Ref. No. 601340) (43%). By expressing 
OTOR in mammalian cell cultures, Rendtorff et al. (2001) 
showed that OTOR is translated as an approximately 
15-kD polypeptide that is assembled into a covalently 
linked homodimer, modified by sulfation, and secreted 
from the cells via the Golgi apparatus. By Northern blot 
analysis, Robertson et al. (2000) detected expression of a 
major 1.1-kb and minor 1.8- and 4-kb OTOR transcripts 
in human cochlea. Using RT-PCR and in situ hybridization, 
Rendtorff et al. (2001) detected OTOR expression specific 
to a cell layer beneath the sensory epithelium of cochlea 
and vestibule of human fetal inner ear. Rendtorff et al. 
(2001) reported a frequent polymorphism in the transla- 
tion initiation codon of OTOR (ACC instead of ATG). Of 
505 unrelated individuals analyzed, 9.5% were ACG/ATG 
heterozygous. The ACG allele failed to direct synthesis of 
the OTOR protein in transfected cells. Rendtorff et al. 
(2001) concluded that OTOR may contribute to inner ear 



dysfunction in humans. 

[4600] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4601] Rendtorff, N. D.; Frodin, M.; Attie-Bitach, T.; Vekemans, 
M.; Tommerup, N. : Identification and characterization of 
an inner ear-expressed human melanoma inhibitory activ- 
ity (MIA)-like gene (MIAL) with a frequent polymorphism 
that abolishes translation. Genomics 71: 40-52, 2001. ; 
and 

[4602] Robertson, N. C; Heller, S.; Lin, J. S.; Resendes, B. L; Wer- 
emowicz, S.; Denis, C. S.; Bell, A. M.; Hudspeth, A. J.; Mor- 
ton, C. C. : A novel conserved cochlear gene, OTOR: iden- 
tificati. 

[4603] Further studies establishing the function and utilities of 

OTOR are found in John Hopkins OMIM database record ID 
606067, and in sited publications numbered 1004-1006 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Phosphoribosyl py- 
rophosphate Synthetase-associated Protein 2 (PRPSAP2, 
Accession NM.002767) is another VG AM 157 host target 
gene. PRPSAP2 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 



PRPSAP2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PRPSAP2 BINDING SITE, designated SEQ 
ID:954, to the nucleotide sequence of VGAM157 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:492. 

[4604] Another function of VGAM157 is therefore inhibition of 
Phosphoribosyl Pyrophosphate Synthetase-associated 
Protein 2 (PRPSAP2, Accession NM.002767), a gene which 
may be a negative regulator of phosphoribosyl pyrophos- 
phate synthesis. Accordingly, utilities of VGAM157 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PRPSAP2. The function of 
PRPSAP2 has been established by previous studies. Phos- 
phoribosylpyrophosphate (PRPP) is a primary substrate 
and a critical control factor for de novo synthesis of 
purine and pyrimidine nucleotides, histidine, tryptophan, 
and NAD. The enzyme PRPP synthetase (PRS), which cat- 
alyzes the formation of PRPP, exists in an aggregate com- 
posed of 2 catalytic subunits, PRSI (OMIM Ref. No. 
311850) and PRSII (OMIM Ref. No. 311860), and 2 associ- 
ated subunits, PAP39 (OMIM Ref. No. 601249) and PAP41. 



By searching an EST database for sequences related to 
PAP39, Katashima et al. (1998) identified cDNAs encoding 
PAP41. The predicted 369-amino acid protein exhibited 
72%, 51%, and 50% sequence identity with PAP39, PRSI, 
and PRSII, respectively. The rat and human PAP41 proteins 
are 99% identical. Northern blot analysis revealed that 
PAP41 is expressed as a 2.1-kb mRNA in several human 
cell lines. By fluorescence in situ hybridization, Katashima 
et al. (1998) mapped the PRPSAP2 gene to 17pl2-pll.2. 

[4605] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4606] Katashima, R.; Iwahana, H.; Fujimura, M.; Yamaoka, T.; 

Ishizuka, T.; Tatibana, M.; Itakura, M. : Molecular cloning 
of a human cDNA for the 41-kDa phosphoribosylpy- 
rophosphate synthetase-associated protein. Biochim. Bio- 
phys. Acta 1396: 245-250, 1998. ; and 

[4607] Katashima, R.; Iwahana, H.; Fujimura, M.; Yamaoka, T.; 

Itakura, M. : Assignment of the human phosphoribosylpy- 
rophosphate synthetase-associated protein 41 gene 
(PRPSAP2) to 17pll.2-pl2. G. 

[4608] Further studies establishing the function and utilities of 

PRPSAP2 are found in John Hopkins OMIM database record 



ID 603762, and in sited publications numbered 
1746-1747 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome 14 Open Reading Frame 4 (C14orf4, 
Accession XM_041104) is another VG AM 157 host target 
gene. C14orf4 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
C14orf4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C14orf4 BINDING SITE, designated SEQ 
ID:2788, to the nucleotide sequence of VGAM157 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:492. 

[4609] Another function of VGAM157 is therefore inhibition of 

Chromosome 14 Open Reading Frame 4 (C14orf4, Acces- 
sion XM_041104). Accordingly, utilities of VGAM 157 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C14orf4. CG012 
(Accession XM_096710) is another VGAM 157 host target 
gene. CG012 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
CG012, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CG012 BINDING SITE, designated SEQ 
ID:3272, to the nucleotide sequence of VGAM157 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:492. 

[4610] Another function of VGAM 15 7 is therefore inhibition of 
CG012 (Accession XM_096710). Accordingly, utilities of 
VGAM157 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CG012. 
DKFZP434K2235 (Accession XM.096869) is another 
VGAM 157 host target gene. DKFZP434K2235 BINDING 
SITE is HOST TARGET binding site found in the 5' un- 
translated region of mRNA encoded by DKFZP434K2235, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DKFZP434K2235 BINDING SITE, designated 
SEQ ID:3278, to the nucleotide sequence of VGAM 157 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:492. 

[4611] Another function of VGAM157 is therefore inhibition of 
DKFZP434K2235 (Accession XM_096869). Accordingly, 



utilities of VGAM157 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434K2235. FLJ20699 (Accession NM_017931) 
is another VG AM 157 host target gene. FLJ20699 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20699, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20699 BINDING SITE, designated SEQ ID: 1766, to the 
nucleotide sequence of VGAM157 RNA, herein designated 
VGAM RNA, also designated SEQ ID:492. 
[4612] Another function of VGAM157 is therefore inhibition of 

FLJ20699 (Accession NM_017931). Accordingly, utilities of 
VGAM157 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20699. 
FLJ23129 (Accession NM.024763) is another VGAM 157 
host target gene. FLJ23129 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ23129, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23129 BINDING SITE, 



designated SEQ ID:2088, to the nucleotide sequence of 
VG AM 157 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:492. 

[4613] Another function of VGAM157 is therefore inhibition of 

FLJ23129 (Accession NM.024763). Accordingly, utilities of 
VGAM157 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23129. 
HSPC065 (Accession NM.014157) is another VGAM 157 
host target gene. HSPC065 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by HSPC065, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of HSPC065 BINDING SITE, 
designated SEQ ID: 1482, to the nucleotide sequence of 
VGAM 157 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:492. 

[4614] Another function of VGAM157 is therefore inhibition of 

HSPC065 (Accession NM.014157). Accordingly, utilities of 
VGAM157 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC065. 
KIAA0960 (Accession XM.166543) is another VGAM 157 
host target gene. KIAA0960 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0960, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0960 BINDING SITE, 
designated SEQ ID:3572, to the nucleotide sequence of 
VG AM 157 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:492. 

[4615] Another function of VGAM157 is therefore inhibition of 
KIAA0960 (Accession XM.166543). Accordingly, utilities 
of VGAM157 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0960. MGC12466 (Accession XM.086336) is another 
VGAM 157 host target gene. MGC12466 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by MGC12466, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC12466 BINDING SITE, designated SEQ ID:3127, to the 
nucleotide sequence of VGAM157 RNA, herein designated 
VGAM RNA, also designated SEQ ID:492. 

[4616] Another function of VGAM157 is therefore inhibition of 



MGC12466 (Accession XM.086336). Accordingly, utilities 
of VGAM157 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC12466. MGC12904 (Accession NM.031219) is an- 
other VG AM 157 host target gene. MGC12904 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by MGC12904, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MGC12904 BINDING SITE, designated SEQ ID:2184, to the 
nucleotide sequence of VGAM157 RNA, herein designated 
VGAM RNA, also designated SEQ ID:492. 
[4617] Another function of VGAM157 is therefore inhibition of 
MGC12904 (Accession NM_031219). Accordingly, utilities 
of VGAM157 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC12904. MSTP028 (Accession NM_031954) is another 
VGAM 157 host target gene. MSTP028 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MSTP028, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of MSTP028 
BINDING SITE, designated SEQ ID:2224, to the nucleotide 
sequence of VGAM157 RNA, herein designated VGAM 
RNA, also designated SEQ ID:492. 

[4618] Another function of VGAM157 is therefore inhibition of 

MSTP028 (Accession NM.031954). Accordingly, utilities of 
VGAM157 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MSTP028. 
Reserved (RAB24, Accession NM.130781) is another 
VGAM 157 host target gene. RAB24 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by RAB24, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RAB24 BINDING SITE, 
designated SEQ ID:2397, to the nucleotide sequence of 
VGAM 157 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:492. 

[4619] Another function of VGAM157 is therefore inhibition of 
Reserved (RAB24, Accession NM_130781). Accordingly, 
utilities of VGAM157 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with RAB24. LOC113828 (Accession NM.138435) is an- 



other VG AM 157 host target gene. LOC113828 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOCI 13828, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC113828 BINDING SITE, designated SEQ ID:2439, to 
the nucleotide sequence of VGAM157 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:492. 
[4620] Another function of VGAM157 is therefore inhibition of 

LOC113828 (Accession NM_138435). Accordingly, utilities 
of VGAM157 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC113828. LOC152300 (Accession XM.087432) is an- 
other VGAM 157 host target gene. LOC152300 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC152300, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152300 BINDING SITE, designated SEQ ID:3169, to 
the nucleotide sequence of VGAM157 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:492. 



[4621] Another function of VGAM157 is therefore inhibition of 

LOC152300 (Accession XM.087432). Accordingly, utilities 
of VGAM157 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152300. LOC197125 (Accession XM.113826) is an- 
other VG AM 157 host target gene. LOC197125 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC197125, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197125 BINDING SITE, designated SEQ ID:3420, to 
the nucleotide sequence of VGAM157 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:492. 

[4622] Another function of VGAM157 is therefore inhibition of 

LOC197125 (Accession XM.113826). Accordingly, utilities 
of VGAM157 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC197125. LOC219848 (Accession XM.166170) is an- 
other VGAM 157 host target gene. LOC219848 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 19848, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19848 BINDING SITE, designated SEQ ID:3528, to 
the nucleotide sequence of VGAM157 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:492. 

[4623] Another function of VGAM157 is therefore inhibition of 

LOC219848 (Accession XM.166170). Accordingly, utilities 
of VGAM157 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC219848. LOC51157 (Accession NM.016202) is an- 
other VGAM 157 host target gene. LOC51157 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC51157, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51157 BINDING SITE, designated SEQ ID:1671, to the 
nucleotide sequence of VGAM157 RNA, herein designated 
VGAM RNA, also designated SEQ ID:492. 

[4624] Another function of VGAM157 is therefore inhibition of 
LOC51157 (Accession NM_016202). Accordingly, utilities 
of VGAM157 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC51157. LOC92270 (Accession XM.043989) is another 
VG AM 157 host target gene. LOC92270 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC92270, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92270 BINDING SITE, designated SEQ ID:2828, to the 
nucleotide sequence of VGAM157 RNA, herein designated 
VGAM RNA, also designated SEQ ID:492. 

[4625] Another function of VGAM157 is therefore inhibition of 
LOC92270 (Accession XM_043989). Accordingly, utilities 
of VGAM157 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92270. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 158 (VGAM158) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4626] VGAM 158 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM158 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4627] VGAM158 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 158 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4628] VGAM 158 gene encodes a VGAM 158 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM158 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM158 precursor RNA is designated SEQ 
ID: 144, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:144 is 
located at position 81571 relative to the genome of Vac- 
cinia Virus. 

[4629] VGAM 158 precursor RNA folds onto itself, forming 

VGAM 158 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 



of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4630] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM158 folded precursor RNA into VGAM158 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM 158 RNA is designated SEQ ID:493, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4631] VGAM 158 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 158 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 158 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 

[4632] VGAM 158 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM158 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM158 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 158 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM158 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[4633] The complementary binding of VGAM158 RNA, herein 
designated VGAM RNA, to host target binding sites on 



VGAM158 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 158 host tar- 
get RNA into VGAM158 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4634] | t j S appreciated that VGAM 158 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM158 host target genes. The mRNA of 
each one of this plurality of VGAM158 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 158 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 158 RNA causes in- 
hibition of translation of respective one or more VGAM158 
host target proteins. 

[4635] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM158 gene, herein designated VGAM GENE, on one or 
more VGAM158 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 



with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4636] it is yet further appreciated that a function of VGAM158 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM158 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM158 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM158 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4637] Nucleotide sequences of the VGAM158 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 158 RNA, herein designated VGAM RNA, 



and a schematic representation of the secondary folding 
of VGAM158 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM158 are further 
described hereinbelow with reference to Table 1. 

[4638] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 158 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM158 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4639] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM158 gene, herein designated VGAM is 
inhibition of expression of VGAM158 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 158 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 158 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4640] UDP-Gal:betaGlcNAc Beta 1,3-galactosyltransferase, 
Polypeptide 3 (B3GALT3, Accession NM_003781) is a 
VGAM 158 host target gene. B3GALT3 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by B3GALT3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of B3GALT3 
BINDING SITE, designated SEQ ID:1057, to the nucleotide 
sequence of VGAM158 RNA, herein designated VGAM 
RNA, also designated SEQ ID:493. 

[4641] a function of VGAM 158 is therefore inhibition of UDP- 
GahbetaGlcNAc Beta 1,3-galactosyltransferase, Polypep- 
tide 3 (B3GALT3, Accession NM_003781). Accordingly, 
utilities of VGAM158 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with B3GALT3. KIAA1985 (Accession NM.024577) is an- 
other VGAM 158 host target gene. KIAA1985 BINDING SITE 
is HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by KIAA1985, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1985 BINDING SITE, designated SEQ ID:2066, to the 
nucleotide sequence of VGAM158 RNA, herein designated 
VGAM RNA, also designated SEQ ID:493. 

[4642] Another function of VGAM 158 is therefore inhibition of 



KIAA1985 (Accession NM.024577). Accordingly, utilities 
of VGAM158 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1985. MCM10 Minichromosome Maintenance Defi- 
cient 10 (S. cerevisiae) (MCM10, Accession NM.018518) is 
another VGAM158 host target gene. MCM10 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by MCM10, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of MCM10 
BINDING SITE, designated SEQ ID:1835, to the nucleotide 
sequence of VGAM158 RNA, herein designated VGAM 
RNA, also designated SEQ ID:493. 
[4643] Another function of VGAM158 is therefore inhibition of 
MCM10 Minichromosome Maintenance Deficient 10 (S. 
cerevisiae) (MCM10, Accession NM.018518). Accordingly, 
utilities of VGAM158 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MCM10. LOC149707 (Accession XM.086641) is an- 
other VGAM 158 host target gene. LOC149707 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149707, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149707 BINDING SITE, designated SEQ ID:3137, to 
the nucleotide sequence of VGAM158 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:493. 

[4644] Another function of VGAM 158 is therefore inhibition of 

LOC149707 (Accession XM_086641). Accordingly, utilities 
of VGAM158 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149707. LOC200227 (Accession XM.114162) is an- 
other VGAM 158 host target gene. LOC200227 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC200227, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200227 BINDING SITE, designated SEQ ID:3446, to 
the nucleotide sequence of VGAM158 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:493. 

[4645] Another function of VGAM158 is therefore inhibition of 

LOC200227 (Accession XM_114162). Accordingly, utilities 
of VGAM158 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC200227. LOC255718 (Accession XM.174148) is an- 
other VGAM158 host target gene. LOC255718 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC255718, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255718 BINDING SITE, designated SEQ ID:3741, to 
the nucleotide sequence of VGAM158 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:493. 

[4646] Another function of VGAM158 is therefore inhibition of 

LOC255718 (Accession XM.174148). Accordingly, utilities 
of VGAM158 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255718. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 159 (VGAM159) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4647] VGAM 159 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM159 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4648] VGAM159 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 159 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4649] VGAM 159 gene encodes a VGAM 159 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM159 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM159 precursor RNA is designated SEQ 
ID: 145, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:145 is 
located at position 81761 relative to the genome of Vac- 
cinia Virus. 

[4650] VGAM 159 precursor RNA folds onto itself, forming 

VGAM 159 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4651] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM159 folded precursor RNA into VGAM159 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 85%) nucleotide se- 
quence of VGAM 159 RNA is designated SEQ ID:494, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4652] VGAM 159 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 159 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 159 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 



[4653] VGAM159 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 159 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM159 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 159 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM159 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4654] The complementary binding of VGAM 159 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM159 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 159 host tar- 
get RNA into VGAM159 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4655] it is appreciated that VGAM 159 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM159 host target genes. The mRNA of 
each one of this plurality of VGAM159 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 159 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 159 RNA causes in- 
hibition of translation of respective one or more VGAM159 
host target proteins. 

[4656] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM159 gene, herein designated VGAM GENE, on one or 
more VGAM159 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 4657 ] It is yet further appreciated that a function of VCAM159 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM159 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM159 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM159 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4658] Nucleotide sequences of the VGAM159 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM159 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM159 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 159 are further 
described hereinbelow with reference to Table 1. 

[4659] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM159 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM159 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4660] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM159 gene, herein designated VGAM is 
inhibition of expression of VGAM159 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 159 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 159 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4661] Desmoglein 3 (pemphigus vulgaris antigen) (DSG3, Acces- 
sion NM_001944) is a VGAM 159 host target gene. DSG3 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by DSG3, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
DSG3 BINDING SITE, designated SEQ ID:873, to the nu- 
cleotide sequence of VGAM159 RNA, herein designated 
VGAM RNA, also designated SEQ ID:494. 
[4662] a function of VGAM 159 is therefore inhibition of 

Desmoglein 3 (pemphigus vulgaris antigen) (DSG3, Acces- 
sion NM_001944), a gene which is involved in the interac- 
tion of plaque proteins and intermediate filaments. Ac- 
cordingly, utilities of VGAM159 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DSG3. The function of DSG3 has been es- 
tablished by previous studies. Pemphigus vulgaris (PV; 
169610) and pemphigus foliaceus (PF) are autoimmune 
diseases of the skin which have as target antigens 2 dif- 
ferent members of the desmoglein subfamily of the 
desmosomal cadherins: pemphigus vulgaris antigen (PVA, 
or desmoglein-3) in the case of PV and desmoglein I in 
the case of PF (Amagai et al., 1991). In pemphigus vul- 
garis, autoantibodies against PVA, a keratinocyte cell sur- 
face 130-kD glycoprotein, cause loss of cell-cell adhe- 



sion. Amagai et al. (1991) used affinity-purified pemphi- 
gus vulgaris IgG to isolate cDNA, containing the entire 
coding sequence for PVA, from human keratinocyte ex- 
pression libraries. Northern blot analysis indicated PV 
mRNA expression only in stratified squamous epithelia. 
The deduced amino acid sequence of PVA shows signifi- 
cant homology with members of the cadherin family of 
Ca(2+)-dependent cell adhesion molecules, most 
markedly to desmoglein-1 (DSG1; 125670). Paraneoplas- 
tic pemphigus (PNP) is an autoimmune blistering disease 
that occurs in association with neoplasms such as non- 
Hodgkin lymphoma, chronic lymphatic leukemia, Castle- 
man disease, thymomas, and poorly differentiated spindle 
cell sarcomas. Amagai et al. (1998) studied cell surface 
target antigens in paraneoplastic pemphigus. They fo- 
cused on DSG3 and DSG1, the autoantigens of pemphigus 
vulgaris and pemphigus foliaceus, respectively. Using 
ELISAwith baculovirus-expressed recombinant DSGs, they 
found that all 25 PNP sera tested were positive against 
DSG3 and that 16 of the 25 were positive against DSG1. 
All of 12 PNP sera tested immunoprecipitated DSG3. Re- 
moval of anti-DSG3 autoantibodies by immunoadsorption 
eliminated the ability of PNP sera to induce cutaneous 



blisters in neonatal mice; anti-DSG3 autoantibodies puri- 
fied from PNP sera induced cutaneous blisters in neonatal 
mice. Thus, DSG3 and DSG1 are the target antigens in 
PNP, and IgG autoantibodies against DSG3 in PNP sera 
play a pathogenic role in the loss of keratinocyte adhesion 
and blistering. 

[4663] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4664] Amagai, M.; Klaus-Kovtun, V.; Stanley, J. R. : Autoantibod- 
ies against a novel epithelial cadherin in pemphigus vul- 
garis, a disease of cell adhesion. Cell 67: 869-877, 1991. 
; and 

[4665] Amagai, M.; Nishikawa, T.; Nousari, H. C.; Anhalt, G. J.; 
Hashimoto, T. : Antibodies against desmoglein 3 
(pemphigus vulgaris antigen) are present in sera from pa- 
tients with paraneoplas. 

[4666] Further studies establishing the function and utilities of 
DSG3 are found in John Hopkins OMIM database record ID 
169615, and in sited publications numbered 1122-751, 
112 and 1124 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by reference. Lipin 
1 (LPIN1, Accession XM_041136) is another VGAM159 



host target gene. LPIN1 BINDING SITE is HOST TARGET 
binding site found in the 3 V untranslated region of mRNA 
encoded by LPIN1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LPIN1 BINDING SITE, desig- 
nated SEQ ID:2791, to the nucleotide sequence of 
VGAM159 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:494. 
[4667] Another function of VGAM159 is therefore inhibition of 

Lipin 1 (LPIN1, Accession XM_041136), a gene which is in- 
volved in adipocyte differenciation (by similarity). Accord- 
ingly, utilities of VGAM159 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with LPIN1. The function of LPIN1 has been estab- 
lished by previous studies. Mice carrying mutations in the 
fatty liver dystrophy (fid) gene have features of human 
lipodystrophy (Reue et al., 2000). In the human, lipodys- 
trophy is a heterogeneous group of disorders character- 
ized by loss of body fat, fatty liver, hypertriglyceridemia, 
and insulin resistance. Through positional cloning, Peterfy 
et al. (2001) isolated the gene responsible for fatty liver 
dystrophy in mice and characterized 2 independent mu- 



tant alleles of the fid gene. They designated the gene 
Lpinl and named the novel nuclear protein which it en- 
codes lipin. Through database searches, Peterfy et al. 
(2001) identified several mouse and human EST and ge- 
nomic sequences with similarities to Lpinl. These in- 
cluded 2 Lpinl-related mouse genes (Lpin2 and Lpin3) 
and 3 human homologs (LPIN1, LPIN2 (OMIM Ref. No. 
605519), and LPIN3 (OMIM Ref. No. 605520)). LPIN1 is 
identical to the KIAA0188 gene identified by Nagase et al. 
(1996). Consistent with the observed reduction of adipose 
tissue mass in fid mice, wildtype Lpinl mRNA was ex- 
pressed at high levels in adipose tissue and was induced 
during differentiation of 3T3-L1 preadipocytes. The re- 
sults indicated that lipin is required for normal adipose 
tissue development, and provided a candidate gene for 
human lipodystrophy Cao and Hegele (2002) sequenced 
the 21 exons of the LPIN1 gene in lipodystrophy patients 
who had no mutations in known lipodystrophy genes, and 
also in normal control subjects. They found no rare LPIN1 
coding sequence variants that were exclusive to patients 
with lipodystrophy. However, they found 4 single nu- 
cleotide polymorphisms (SNPs). 
[4668] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4669] R euej k.; Xu, P.; Wang, X.-P.; Slavin, B. G. : Adipose tissue 
deficiency, glucose intolerance, and increased atheroscle- 
rosis result from mutation in the mouse fatty liver dystro- 
phy (fid) gene. J. Lipid Res. 41: 1067-1076, 2000. ; and 

[4670] cao, H.; Hegele, R. A. : Identification of single-nucleotide 
polymorphisms in the human LPIN1 gene. J. Hum. Genet. 
47: 370-372, 2002. 

[4671] Further studies establishing the function and utilities of 

LPIN1 are found in John Hopkins OMIM database record ID 
605518, and in sited publications numbered 149 and 
2639-1500 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.Transient 
Receptor Potential Cation Channel, Subfamily M, Member 
1 (TRPM1, Accession NM_002420) is another VGAM 159 
host target gene. TRPM1 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by TRPM1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of TRPM1 BINDING SITE, des- 
ignated SEQ ID:928, to the nucleotide sequence of 



VGAM159 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:494. 
[4672] Another function of VGAM159 is therefore inhibition of 

Transient Receptor Potential Cation Channel, Subfamily M, 
Member 1 (TRPM1, Accession NM.002420), a gene which 
is suggested to mediate calcium entry. Accordingly, utili- 
ties of VGAM 159 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
TRPM1. The function of TRPM1 has been established by 
previous studies. Hunter et al. (1998) cloned the human 
melastatin cDNA from a retina cDNA library. The gene en- 
codes a 1,533-amino acid polypeptide with homology to 
members of the transient receptor potential (Trp) family of 
calcium channels (see OMIM Ref. No. TRPC1; 602343). 
They also cloned the mouse melastatin genomic region 
and found that the promoter contains 4 consensus bind- 
ing sites for the microphthalmia-associated transcription 
factor (MITF; 156845). One of these binding sites is an M 
box, a motif shared by the tyrosinase pigmentation genes 
(see OMIM Ref. No. TYRP1; 115501). Xu et al. (2001) 
found that TRPM1 mediates Ca(2+) entry when expressed 
in HEK293 cells. They found that a short form of TRPM1 
interacts directly with and suppresses the activity of full- 



length TRPM1, possibly by inhibiting translocation of the 
full-length form to the plasma membrane. Using differen- 
tial display analysis, Fang and Setaluri (2000) found 
TRPM1 among genes overexpressed in pigmented 
metastatic human melanoma cells treated with the differ- 
entiation inducer hexamethylene bisacetamide (HMBA). 
They found multiple short transcripts, from both the 
5-prime and 3-prime ends of TRPM1, in melanocytes and 
pigmented metastatic melanoma cell lines. They found the 
full-length 5.4-kb transcript only in melanocytes. North- 
ern blot and RT-PCR analysis demonstrated that HMBA 
treatment upregulates expression of the full-length and a 
5-prime short form of TRPM1. 

[4673] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4674] Hunter, J. J.; Shao, J.; Smutko, J. S.; Dussault, B. J.; Nagle, 
D. L; Woolf, E. A.; Holmgren, L. M.; Moore, K. J.; Shyjan, A. 
W. : Chromosomal localization and genomic characteriza- 
tion of the mouse melastatin gene (Mlsnl). Genomics 54: 
116-123, 1998. ; and 

[4675] xu, X. Z.; Moebius, F.; Gill, D. L; Montell, C. : Regulation 
of melastatin, aTRP-related protein, through interaction 



with a cytoplasmic isoform. Proc. Nat. Acad. Sci. 98: 
10692-10697, 20. 

[4676] Further studies establishing the function and utilities of 
TRPM1 are found in John Hopkins OMIM database record 
ID 603576, and in sited publications numbered 
1221-1224 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. DEPP 
(Accession NM_007021) is another VGAM159 host target 
gene. DEPP BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
DEPP, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of DEPP BINDING SITE, designated SEQ ID:1347, 
to the nucleotide sequence of VGAM159 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:494. 

[4677] Another function of VGAM159 is therefore inhibition of 
DEPP (Accession NM_007021). Accordingly, utilities of 
VGAM159 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DEPP. 
FLJ20668 (Accession NM.017923) is another VGAM159 
host target gene. FLJ20668 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by FLJ20668, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20668 BINDING SITE, 
designated SEQ ID: 1764, to the nucleotide sequence of 
VGAM159 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:494. 

[4678] Another function of VGAM159 is therefore inhibition of 

FLJ20668 (Accession NM.017923). Accordingly, utilities of 
VGAM159 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20668. 
KIAA1524 (Accession XM_056015) is another VGAM 159 
host target gene. KIAA1524 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by KIAA1524, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1524 BINDING SITE, 
designated SEQ ID:2975, to the nucleotide sequence of 
VGAM 159 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:494. 

[4679] Another function of VGAM159 is therefore inhibition of 
KIAA1524 (Accession XM_056015). Accordingly, utilities 



of VGAM159 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1524. PR01617 (Accession NM_018587) is another 
VGAM159 host target gene. PR01617 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by PR01617, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PR01617 
BINDING SITE, designated SEQ ID:1850, to the nucleotide 
sequence of VGAM159 RNA, herein designated VGAM 
RNA, also designated SEQ ID:494. 
[4680] Another function of VGAM 159 is therefore inhibition of 

PR01617 (Accession NM_018587). Accordingly, utilities of 
VGAM159 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR01617. 
SDF1 (Accession XM.165565) is another VGAM 159 host 
target gene. SDF1 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by SDF1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SDF1 BINDING SITE, designated SEQ ID:3502, 



to the nucleotide sequence of VGAM159 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:494. 

[4681] Another function of VGAM159 is therefore inhibition of 
SDF1 (Accession XM_165565). Accordingly, utilities of 
VGAM159 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SDF1. 
LOC130074 (Accession XM.072228) is another VGAM159 
host target gene. LOC130074 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC130074, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC130074 BINDING 
SITE, designated SEQ ID:3043, to the nucleotide sequence 
of VGAM 159 RNA, herein designated VGAM RNA, also 
designated SEQ ID:494. 

[4682] Another function of VGAM159 is therefore inhibition of 

LOC130074 (Accession XM_072228). Accordingly, utilities 
of VGAM159 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130074. LOC146952 (Accession XM.097138) is an- 
other VGAM159 host target gene. LOC146952 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC146952, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146952 BINDING SITE, designated SEQ ID:3287, to 
the nucleotide sequence of VGAM159 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:494. 

[4683] Another function of VGAM159 is therefore inhibition of 

LOC146952 (Accession XM_097138). Accordingly, utilities 
of VGAM159 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146952. LOC157983 (Accession XM.088433) is an- 
other VGAM159 host target gene. LOC157983 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC157983, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157983 BINDING SITE, designated SEQ ID:3208, to 
the nucleotide sequence of VGAM159 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:494. 

[4684] Another function of VGAM159 is therefore inhibition of 

LOC157983 (Accession XM_088433). Accordingly, utilities 



of VGAM159 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157983. LOC203289 (Accession XM.114672) is an- 
other VGAM159 host target gene. LOC203289 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC203289, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC203289 BINDING SITE, designated SEQ ID:3463, to 
the nucleotide sequence of VGAM159 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:494. 
[4685] Another function of VGAM159 is therefore inhibition of 

LOC203289 (Accession XM_114672). Accordingly, utilities 
of VGAM159 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC203289. LOC256544 (Accession XM.171228) is an- 
other VGAM 159 host target gene. LOC256544 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 56544, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC256544 BINDING SITE, designated SEQ ID:3695, to 
the nucleotide sequence of VGAM159 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:494. 

[4686] Another function of VGAM159 is therefore inhibition of 

LOC256544 (Accession XM.171228). Accordingly, utilities 
of VGAM159 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256544. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 160 (VGAM160) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4687] VGAM 160 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 160 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4688] VGAM 160 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 160 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[4689] VGAM160 gene encodes a VGAM160 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM160 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM160 precursor RNA is designated SEQ 
ID: 146, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:146 is 
located at position 81960 relative to the genome of Vac- 
cinia Virus. 

[4690] VGAM 160 precursor RNA folds onto itself, forming 

VGAM 160 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4691] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 160 folded precursor RNA into VGAM 160 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM160 RNA is designated SEQ ID:495, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4692] VGAM160 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 160 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 160 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[4693] VGAM 160 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 160 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM160 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM160 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM160 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[4694] The complementary binding of VGAM 160 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 160 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 160 host tar- 
get RNA into VGAM160 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4695] it is appreciated that VGAM 160 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 160 host target genes. The mRNA of 
each one of this plurality of VGAM160 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 160 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 160 RNA causes in- 
hibition of translation of respective one or more VGAM160 
host target proteins. 
[4696] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 160 gene, herein designated VGAM GENE, on one or 
more VGAM160 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4697] | t j S yet further appreciated that a function of VGAM160 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM160 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM160 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM160 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4698] Nucleotide sequences of the VGAM160 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 160 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM160 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 160 are further 
described hereinbelow with reference to Table 1. 

[4699] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM160 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM160 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4700] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM160 gene, herein designated VGAM is 
inhibition of expression of VGAM160 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 160 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 160 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4701] APPL (Accession NM.012096) is a VGAM 160 host target 
gene. APPL BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
APPL, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of APPL BINDING SITE, designated SEQ ID:1405, 
to the nucleotide sequence of VGAM 160 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:495. 

[4702] a function of VGAM 160 is therefore inhibition of APPL 
(Accession NM_012096). Accordingly, utilities of 



VGAM160 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APPL. Co- 
agulation Factor VIII, Procoagulant Component 
(hemophilia A) (F8, Accession NM_000132) is another 
VGAM160 host target gene. F8 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by F8, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of F8 BINDING SITE, desig- 
nated SEQ ID:708, to the nucleotide sequence of 
VGAM160 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:495. 
[4703] Another function of VGAM 160 is therefore inhibition of 
Coagulation Factor VIII, Procoagulant Component 
(hemophilia A) (F8, Accession NM_000132). Accordingly, 
utilities of VGAM160 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with F8. RAB6A, Member RAS Oncogene Family (RAB6A, 
Accession NM_002869) is another VGAM 160 host target 
gene. RAB6A BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
RAB6A, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RAB6A BINDING SITE, designated SEQ 
ID:966, to the nucleotide sequence of VGAM160 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:495. 

[4704] Another function of VGAM 160 is therefore inhibition of 
RAB6A, Member RAS Oncogene Family (RAB6A, Accession 
NM_002869), a gene which is involved in protein traffick- 
ing. Accordingly, utilities of VGAM160 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with RAB6A. The function of RAB6A has 
been established by previous studies. The mammalian 
RAB proteins show striking similarities to the S. cerevisiae 
YPT1 and SEC4 proteins, Ras-related GTP-binding pro- 
teins involved in the regulation of secretion. Zahraoui et 
al. (1989) isolated cDNAs encoding RAB6 and several 
other human RAB proteins. See RAB5A (OMIM Ref. No. 
179512). The predicted human RAB6 protein contains 208 
amino acids. Northern blot analysis revealed that the RAB6 
gene was expressed as a 3.6-kb mRNA in a human fi- 
broblast cell line. By in situ hybridization, Rousseau- 
Merck et al. (1991) assigned the RAB6 gene to 2ql4-q21. 



[4705] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4706] Rousseau-Merck, M.-F.; Zahraoui, A.; Touchot, N.; Tavi- 
tian, A.; Berger, R. : Chromosome assignment of four 
RAS-related RAB genes. Hum. Genet. 86: 350-354, 1991. 
; and 

[4707] zahraoui, A.; Touchot, N.; Chardin, P.; Tavitian, A. : The 

human rab genes encode a family of GTP-binding proteins 
related to yeast YPT1 and SEC4 products involved in se- 
cretion. J. Biol. 

[4708] Further studies establishing the function and utilities of 
RAB6A are found in John Hopkins OMIM database record 
ID 179513, and in sited publications numbered 60 and 
626 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Ring Finger 
Protein 14 (RNF14, Accession NM_004290) is another 
VGAM160 host target gene. RNF14 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by RNF14, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RNF14 BINDING SITE, 



designated SEQ ID: 1097, to the nucleotide sequence of 
VGAM160 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:495. 
[4709] Another function of VGAM160 is therefore inhibition of 
Ring Finger Protein 14 (RNF14, Accession NM_004290), a 
gene which associates with the androgen receptor (AR); 
functions as a transcriptional coactivator. Accordingly, 
utilities of VGAM160 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with RNF14. The function of RNF14 has been established 
by previous studies. The RING finger motif is a unique 
zinc-chelating domain involved in mediating protein-DNA 
and protein-protein interactions. Using the sequence of 
the partial cDNA clone HFB30 isolated by Ueki et al. 
(1998) to screen a human fetal brain cDNA library, Ueki et 
al. (1999) cloned the full-length cDNA, which encoded a 
novel ring finger protein, RNF14. The deduced 474-amino 
acid protein has a calculated molecular mass of approxi- 
mately 53 kD. RT-PCR analysis revealed ubiquitous ex- 
pression of RNF14 in a wide variety of human tissues. 
Kang et al. (1999) independently cloned RNF14, which 
they called ARA54 (androgen receptor-associated protein- 
54), by a yeast 2-hybrid screen of a prostate cDNA library. 



Northern blot analysis detected a major 3-kb transcript, 
with highest expression in testis, followed by thymus, 
spleen, colon, prostate, and uterus. Low expression was 
detected in small intestine and blood leukocytes. The 
RNF14 transcript was also strongly detected in 2 other 
prostate cell lines. A second transcript of 2 kb was de- 
tected in testis only. Kang et al. (1999) demonstrated that 
RNF14 can function as a coactivator for androgen-de- 
pendent transcription on both wildtype and mutant an- 
drogen receptor (OMIM Ref. No. 313700). They also 
showed that in the presence of a certain amount of 
17-beta-estradiol or hydroxyflutamide, the transcriptional 
activity of a specific AR mutant was significantly en- 
hanced, whereas that of wildtype and another AR mutant 
was not. The authors suggested that both RNF14 and the 
positions of the AR mutation might contribute to the 
specificity of AR-mediated transactivation. Ueki et al. 
(1999) determined that the RNF14 gene contains 9 exons 
and spans approximately 20 kb of genomic DNA. By so- 
matic cell hybrid and radiation hybrid analyses, Ueki et al. 
(1999) mapped the RNF14 gene to chromosome 
5q23.3-q31.1. 

[4710] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4711 ] Ueki, N.; Seki, N.; Yano, K.; Masuho, Y.; Saito, T.; Mura- 
matsu, M. : Isolation and characterization of a novel hu- 
man gene (HFB30) which encodes a protein with a RING 
finger motif. Biochim. Biophys. Acta 232-236, 1999. ; and 

[4712] Kang, H.-Y.; Yeh, S.; Fujimoto, N.; Chang, C. : Cloning and 
characterization of human prostate coactivator ARA54, a 
novel protein that associates with the androgen receptor. 
J. Biol. Che. 

[4713] Further studies establishing the function and utilities of 
RNF14 are found in John Hopkins OMIM database record 
ID 605675, and in sited publications numbered 1993-219 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.SART2 (Accession 
NM_013352) is another VGAM160 host target gene. 
SART2 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by SART2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of SART2 BINDING SITE, designated SEQID:1443, 
to the nucleotide sequence of VGAM160 RNA, herein des- 



ignated VGAM RNA, also designated SEQ ID:495. 

[4714] Another function of VGAM160 is therefore inhibition of 
SART2 (Accession NM.013352). Accordingly, utilities of 
VGAM 160 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SART2. 
Early Endosome Antigen 1, 162kD (EEA1, Accession 
NM_003566) is another VGAM 160 host target gene. EEA1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by EEA1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
EEA1 BINDING SITE, designated SEQ ID:1035, to the nu- 
cleotide sequence of VGAM160 RNA, herein designated 
VGAM RNA, also designated SEQ ID:495. 

[4715] Another function of VGAM160 is therefore inhibition of 
Early Endosome Antigen 1, 162kD (EEA1, Accession 
NM_003566). Accordingly, utilities of VGAM 160 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EEA1. FLJ 10980 (Accession 
XM.035527) is another VGAM 160 host target gene. 
FLJ10980 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



FLJ10980, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ10980 BINDING SITE, designated SEQ 
ID:2697, to the nucleotide sequence of VGAM160 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:495. 

[4716] Another function of VGAM 160 is therefore inhibition of 

FLJ10980 (Accession XM.035527). Accordingly, utilities of 
VGAM 160 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10980. 
FLJ22794 (Accession XM.166220) is another VGAM 160 
host target gene. FLJ22794 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ22794, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22794 BINDING SITE, 
designated SEQ ID:3532, to the nucleotide sequence of 
VGAM 160 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:495. 

[4717] Another function of VGAM160 is therefore inhibition of 

FLJ22794 (Accession XM.166220). Accordingly, utilities of 



VGAM160 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22794. 
KIAA1328 (Accession XM.029429) is another VGAM160 
host target gene. KIAA1328 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1328, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1328 BINDING SITE, 
designated SEQ ID:2601, to the nucleotide sequence of 
VGAM160 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:495. 
[4718] Another function of VGAM 160 is therefore inhibition of 
KIAA1328 (Accession XM_029429). Accordingly, utilities 
of VGAM160 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1328. PRO0902 (Accession NM.053057) is another 
VGAM 160 host target gene. PRO0902 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PRO0902, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRO0902 



BINDING SITE, designated SEQ ID:2357, to the nucleotide 
sequence of VGAM160 RNA, herein designated VGAM 
RNA, also designated SEQ ID:495. 
[4719] Another function of VGAM160 is therefore inhibition of 

PRO0902 (Accession NM_053057). Accordingly, utilities of 
VGAM 160 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0902. 
RAS Guanyl Releasing Protein 4 (RASGRP4, Accession 
NM.052949) is another VGAM 160 host target gene. RAS- 
GRP4 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by RASGRP4, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of RASGRP4 BINDING SITE, designated SEQ 
ID:2348, to the nucleotide sequence of VGAM 160 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:495. 

[4720] Another function of VGAM160 is therefore inhibition of 
RAS Guanyl Releasing Protein 4 (RASGRP4, Accession 
NM.052949). Accordingly, utilities of VGAM 160 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RASGRP4. WW Domain 



Binding Protein 4 (formin binding protein 21) (WBP4, Ac- 
cession NM.007187) is another VGAM160 host target 
gene. WBP4 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
WBP4, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of WBP4 BINDING SITE, designated SEQ ID:1363, 
to the nucleotide sequence of VGAM160 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:495. 
[4721] Another function of VGAM160 is therefore inhibition of 
WW Domain Binding Protein 4 (formin binding protein 21) 
(WBP4, Accession NM_007187). Accordingly, utilities of 
VGAM 160 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WBP4. 
LOC116150 (Accession NM.138459) is another VGAM 160 
host target gene. LOC116150 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC116150, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC116150 BINDING 
SITE, designated SEQ ID:2443, to the nucleotide sequence 



of VGAM160 RNA, herein designated VGAM RNA, also 
designated SEQ ID:495. 

[4722] Another function of VGAM160 is therefore inhibition of 

LOC116150 (Accession NM.138459). Accordingly, utilities 
of VGAM160 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC116150. LOC164200 (Accession XM.092690) is an- 
other VGAM 160 host target gene. LOC164200 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC164200, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC164200 BINDING SITE, designated SEQ ID:3248, to 
the nucleotide sequence of VGAM160 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:495. 

[4723] Another function of VGAM160 is therefore inhibition of 

LOC164200 (Accession XM_092690). Accordingly, utilities 
of VGAM160 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC164200. LOC51320 (Accession NM.016626) is an- 
other VGAM 160 host target gene. LOC51320 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC51320, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51320 BINDING SITE, designated SEQ ID:1702, to the 
nucleotide sequence of VGAM160 RNA, herein designated 
VGAM RNA, also designated SEQ ID:495. 

[4724] Another function of VGAM160 is therefore inhibition of 
LOC51320 (Accession NM.016626). Accordingly, utilities 
of VGAM160 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51320. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 161 (VGAM161) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4725] VGAM 161 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM161 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 472 6] VGAM 161 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM161 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[4727] VGAM 161 gene encodes a VGAM 161 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM161 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM161 precursor RNA is designated SEQ 
ID: 147, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:147 is 
located at position 81428 relative to the genome of Vac- 
cinia Virus. 

t 472 8] VGAM 161 precursor RNA folds onto itself, forming 

VGAM 161 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[4729] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM161 folded precursor RNA into VGAM161 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM 161 RNA is designated SEQ ID:496, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4730] VGAM 161 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 161 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 161 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

t 47 3 1 ] VGAM 161 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 161 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM161 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM161 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM161 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[4732] The complementary binding of VGAM161 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 161 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 161 host tar- 



get RNA into VGAM161 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4733] it is appreciated that VGAM 161 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 161 host target genes. The mRNA of 
each one of this plurality of VGAM161 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM161 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 161 RNA causes in- 
hibition of translation of respective one or more VGAM161 
host target proteins. 

t 4734 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM161 gene, herein designated VGAM GENE, on one or 
more VGAM161 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 4735 ] It is yet further appreciated that a function of VGAM161 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM161 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM161 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM161 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4736] Nucleotide sequences of the VGAM161 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 161 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM161 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 161 are further 



described hereinbelow with reference to Table 1. 

[4737] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM161 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM161 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4738] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM161 gene, herein designated VGAM is 
inhibition of expression of VGAM161 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 161 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 161 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4739] selectin P Ligand (SELPLG, Accession XM.006867) is a 

VGAM 161 host target gene. SELPLG BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by SELPLG, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SELPLG BINDING 



SITE, designated SEQ ID:2539, to the nucleotide sequence 
of VGAM161 RNA, herein designated VGAM RNA, also 
designated SEQ ID:496. 
[4740] a function of VGAM 161 is therefore inhibition of Selectin P 
Ligand (SELPLG, Accession XM_006867), a gene which 
binds to p-, e- and l-selectins, which mediates the teth- 
ering and rolling of neutrophils and t- lymphocytes on en- 
dothelial cells. Accordingly, utilities of VGAM161 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SELPLG. The function of 
SELPLG has been established by previous studies. Human 
granulocyte ehrlichiosis (HGE) is afebrile tick-bone illness 
caused by an intracellular bacterium remarkable for its 
tropism for professionally phagocytic neutrophils. Herron 
et al. (2000) demonstrated that monoclonal antibodies 
against the P-selectin binding domain of the leukocyte P- 
selectin glycoprotein ligand PSGL1 prevented HGE cell 
binding and infection, as did enzymatic digestion of 
PSGL1. Furthermore, simultaneous neoexpression in non- 
susceptible cells of complementary DNAs for both PSGL1 
and its modifying alpha-(l,3) fucosyltransferase, Fuc-TVII 
(FUT7), allowed binding and infection by HGE. Thus, the 
HGE bacterium specifically bound to fucosylated leukocyte 



PSGL1. Selection mimicry is likely central to the organ- 
ism's unique ability to target and infect neutrophils. Se- 
lectin P ligand, or P-selectin glycoprotein ligand (OMIM 
Ref. No. PSGL-1), is the high affinity counter-receptor for 
P-selectin (SELP; 173610) on myeloid cells and stimulated 
T lymphocytes. As such, it plays a critical role in the teth- 
ering of these cells to activated platelets or endothelia ex- 
pressing P-selectin. Veldman et al. (1995) cloned the 
SELPLG gene from a human placenta genomic DNA library 
and showed that a single intron of approximately 9 kb is 
located in the 5-prime untranslated region and that the 
complete coding region resides in exon 2. The organiza- 
tion of the gene, designated SELPLG, closely resembles 
that of CD43 (OMIM Ref. No. 182160) and the human 
platelet glycoprotein Gplb-alpha (OMIM Ref. No. 231200), 
both of which have an intron in the 5-prime-noncoding 
region, a long second exon containing the complete cod- 
ing region, and TATA- less promoters. 

[4741] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4742] Herron, M.J.; Nelson, C. M.; Larson, J.; Snapp, K. R.; 

Kansas, G. S.; Goodman, J. L. : Intracellular parasitism by 



the human granulocytic ehrlichiosis bacterium through 
the P-selectin ligand, PSGL-1. Science 288: 1653-1656, 
2000. ; and 

[4743] veldman, G. M.; Bean, K. M.; Cumming, D. A.; Eddy, R. L; 
Sait, S. N. J.; Shows, T. B. : Genomic organization and 
chromosomal localization of the gene encoding human P- 
selectin glycop. 

[4744] Further studies establishing the function and utilities of 
SELPLG are found in John Hopkins OMIM database record 
ID 600738, and in sited publications numbered 
1718-1721 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.FLJ21144 
(Accession NM.022774) is another VGAM161 host target 
gene. FLJ21144 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ21144, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21144 BINDING SITE, designated 
SEQ ID:2007, to the nucleotide sequence of VGAM161 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:496. 

[4745] Another function of VGAM 161 is therefore inhibition of 



FLJ21144 (Accession NM.022774). Accordingly, utilities of 
VGAM161 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21144. 
KIAA0676 (Accession NM.015043) is another VGAM 161 
host target gene. KIAA0676 BINDING SITE is HOST TARGET 
binding site found in the 3' untranslated region of mRNA 
encoded by KIAA0676, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0676 BINDING SITE, 
designated SEQ ID: 1603, to the nucleotide sequence of 
VGAM 161 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:496. 
[4746] Another function of VGAM 161 is therefore inhibition of 
KIAA0676 (Accession NM_015043). Accordingly, utilities 
of VGAM161 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0676. KIAA1393 (Accession XM.050793) is another 
VGAM 161 host target gene. KIAA1393 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1393, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1393 BINDING SITE, designated SEQ ID:2935, to the 
nucleotide sequence of VGAM161 RNA, herein designated 
VGAM RNA, also designated SEQ ID:496. 

[4747] Another function of VGAM 161 is therefore inhibition of 
KIAA1393 (Accession XM.050793). Accordingly, utilities 
of VGAM161 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1393. Ubinuclein 1 (UBN1, Accession NM_016936) is 
another VGAM 161 host target gene. UBN1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by UBN1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of UBN1 BIND- 
ING SITE, designated SEQ ID:1716, to the nucleotide se- 
quence of VGAM 161 RNA, herein designated VGAM RNA, 
also designated SEQ ID:496. 

[4748] Another function of VGAM161 is therefore inhibition of 
Ubinuclein 1 (UBN1, Accession NM_016936). Accordingly, 
utilities of VGAM161 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with UBN1. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 162 (VGAM162) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4749] VGAM162 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM162 was detected is described 
hereinabove with reference to Figs. 1-8. 

[ 47 50] VGAM162 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 162 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[ 47 51] VGAM 162 gene encodes a VGAM 162 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM162 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM162 precursor RNA is designated SEQ 
ID: 148, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 148 is 



located at position 81204 relative to the genome of Vac- 
cinia Virus. 

[4752] VGAM162 precursor RNA folds onto itself, forming 

VGAM162 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4753] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 162 folded precursor RNA into VGAM 162 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM 162 RNA is designated SEQ ID:497, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4754] VGAM 162 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM162 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 162 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 
[ 47 55] VGAM 162 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 162 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM162 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 162 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 162 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4756] The complementary binding of VGAM162 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 162 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 162 host tar- 
get RNA into VGAM162 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 4757 ] It is appreciated that VGAM 162 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 162 host target genes. The mRNA of 
each one of this plurality ofVGAM162 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 162 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 162 RNA causes in- 
hibition of translation of respective one or more VGAM162 



host target proteins. 

[4758] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM162 gene, herein designated VGAM GENE, on one or 
more VGAM162 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 4759 ] It is yet further appreciated that a function of VGAM 162 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM162 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM162 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM162 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4760] Nucleotide sequences of the VCAM162 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 162 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM162 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 162 are further 
described hereinbelow with reference to Table 1. 

[4761] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM162 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM162 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4762] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM162 gene, herein designated VGAM is 
inhibition of expression of VGAM162 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM162 correlate with, and may be deduced 
from, the identity of the target genes which VGAM162 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 4763 ] Cadherin, EGF LAG Seven-pass G-type Receptor 3 
(flamingo homolog, Drosophila) (CELSR3, Accession 
NM.001407) is a VGAM162 host target gene. CELSR3 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CELSR3, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CELSR3 BINDING SITE, designated SEQ ID:824, to the 
nucleotide sequence of VGAM162 RNA, herein designated 
VGAM RNA, also designated SEQ ID:497. 

[4764] a function of VGAM 162 is therefore inhibition of Cad- 
herin, EGF LAG Seven-pass G-type Receptor 3 (flamingo 
homolog, Drosophila) (CELSR3, Accession NM.001407), a 
gene which interacts in a homophilic manner in connect- 
ing cells. Accordingly, utilities of VGAM162 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with CELSR3. The function of 
CELSR3 has been established by previous studies. The do- 



main that characterizes epidermal growth factor (EGF; 
131530) consists of approximately 50 amino acids with 3 
disulfide bonds. EGF-like domains are believed to play a 
critical role in a number of extracellular events, including 
cell adhesion and receptor-ligand interactions. Proteins 
with EGF-like domains often consist of more than 1,000 
amino acids, have multiple copies of the EGF-like domain, 
and contain additional domains known to be involved in 
specific protein-protein interactions. To identify proteins 
containing EGF-like domains, Nakayama et al. (1998) 
searched a database of long cDNA sequences randomly 
selected from a human brain cDNA library for those that 
encode an EGF-like motif. They identified several partial 
cDNAs encoding novel proteins with EGF-like domains, 
such as EGFL1, which they named MEGF2. Nakayama et al. 
(1998) isolated a rat cDNA containing the complete Megf2 
coding sequence. The predicted Megf2 protein has a sig- 
nal sequence, 8 cadherin motifs (see OMIM Ref. No. 
603006), 6 EGF-like domains, 2 laminin G domains (see 
OMIM Ref. No. 601033), 7 transmembrane domains, and a 
cytoplasmic proline-rich sequence. Megf2 appears to have 
a domain structure identical to that of human MEGF3 
(OMIM Ref. No. 604265), whose partial cDNA was also 



isolated by the authors. Northern blot analysis detected 
Megf2 expression in several regions of rat brain. 

[4765] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4766] Nakayama, M.; Nakajima, D.; Nagase, T.; Nomura, N.; Seki, 
N.; Ohara, O. : Identification of high-molecular-weight 
proteins with multiple EGF-like motifs by motif-trap 
screening. Genomics 51: 27-34, 1998. ; and 

[4767] v\/u, Q.; Maniatis, T. : Large exons encoding multiple 

ectodomains are a characteristic feature of protocadherin 
genes. Proc. Nat. Acad. Sci. 97: 3124-3129, 2000. 

[4768] Further studies establishing the function and utilities of 
CELSR3 are found in John Hopkins OMIM database record 
ID 604264, and in sited publications numbered 
1672-1673 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. G Pro- 
tein-coupled Receptor 85 (GPR85, Accession NM_018970) 
is another VGAM162 host target gene. GPR85 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by GPR85, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
GPR85 BINDING SITE, designated SEQ ID: 1868, to the nu- 
cleotide sequence of VGAM162 RNA, herein designated 
VGAM RNA, also designated SEQ ID:497. 

[4769] Another function of VGAM 162 is therefore inhibition of G 
Protein-coupled Receptor 85 (GPR85, Accession 
NM.018970). Accordingly, utilities of VGAM 162 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR85. Integrin, Alpha V 
(vitronectin receptor, alpha polypeptide, antigen CD51) 
(ITGAV, Accession NM_002210) is another VGAM 162 host 
target gene. ITGAV BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by ITGAV, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ITGAV BINDING SITE, designated SEQ ID:908, 
to the nucleotide sequence of VGAM 162 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:497. 

[4770] Another function of VGAM162 is therefore inhibition of 
Integrin, Alpha V (vitronectin receptor, alpha polypeptide, 
antigen CD51) (ITGAV, Accession NM_002210), a gene 
which is a member of the integrin family of cell-surface 



proteins. Accordingly, utilities of VGAM162 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with ITCAV. The function of ITGAV 
has been established by previous studies. A major surface 
antigen family on human leukocytes includes complement 
receptor type 3 (CR3A; also called integrin alpha-M, Macl 
or Mol), lymphocyte function-associated antigen type 1 
(LFA-1; 153370), and pl50,95 (Leu M5; 151510). These 
antigens share a common beta chain (OMIM Ref. No. 
116920) of 94 kD, linked noncovalently to 1 of 3 alpha 
chains distinctive to each. They promote adhesion of 
granulocytes to each other and to endothelial cell mono- 
layers. The apparent molecular weight of the Mol alpha 
chain is 155 to 165 kD, that of the LFA1 alpha subunit is 
180 kD, and that of the Leu M5 subunit is 130 to 150 kD. 
Pierce et al. (1986) purified human Mol to homogeneity 
from normal granulocytes by affinity chromatography and 
high performance liquid chromatography (HPLC) and de- 
termined the N-terminal amino acid sequence of its alpha 
subunit. The obtained sequence was identical, except for 
2 conservative substitutions, to that of the alpha subunit 
of Macl antigen (Springer et al., 1985). Furthermore, 
Pierce et al. (1986) found that the N-terminal amino acid 



sequence of the alpha subunit of Mol was homologous to 
the alpha subunit of llb/llla, a glycoprotein that serves 
similar adhesive functions on platelets and is deficient or 
defective in Glanzmann thrombasthenia (OMIM Ref. No. 
273800). Patients with a history of recurrent bacterial in- 
fections and an inherited deficiency of all 3 leukocyte 
membrane surface antigens are thought to have reduced 
or absent synthesis of the common beta subunit of the 
antigen family; see 116920. Inflammation plays an essen- 
tial role in the initiation and progression of atherosclero- 
sis. Simon et al. (2000) presented evidence that it also has 
a role in vascular repair after mechanical arterial injury 
(i.e., percutaneous transluminal coronary angioplasty, or 
PTCA). In animal models of vascular injury, leukocytes are 
recruited as a precursor to intimal thickening. Markers of 
leukocyte activation, in particular, increased expression of 
Macl, which is responsible for firm leukocyte adhesion to 
platelets and fibrinogen on denuded vessels, predict 
restenosis after PTCA. To determine whether 
Macl-mediated leukocyte recruitment is causally related 
to neointimal formation, Simon et al. (2000) subjected 
Macl knockout mice to a mechanical carotid artery dila- 
tion and complete endothelial denudation. They found 



that the selective absence of Macl impaired transplatelet 
leukocyte migration into the vessel wall, reducing leuko- 
cyte accumulation. Diminished medial leukocyte accumu- 
lation was accompanied by markedly reduced neointimal 
thickening after vascular injury. These data established a 
role for inflammation in neointimal thickening and sug- 
gested that leukocyte recruitment to mechanically injured 
arteries may prevent restenosis 

[4771] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4772 ] Pierce, M. W.; Remold-O'Donnell, E.; Todd, R. F., Ill; Ar- 
naout, M. A. : N-terminal sequence of human leukocyte 
glycoprotein Mol: conservation across species and ho- 
mology to platelet llb/llla. Biochim. Biophys. Acta 874: 
368-371, 1986. ; and 

t 4773 ] Simon, D. I.; Chen, Z.; Seifert, P.; Edelman, E. R.; Ballan- 
tyne, C. M.; Rogers, C. : Decreased neointimal formation 
in Mac-1 -/- mice reveals a role for inflammation in vas- 
cular repair a. 

[4774] Further studies establishing the function and utilities of 
ITGAV are found in John Hopkins OMIM database record 
ID 193210, and in sited publications numbered 101-102, 



759, 760-761, 10 and 2998-2999 listed in the bibliogra- 
phy section hereinbelow, which are also hereby incorpo- 
rated by reference. Microtubule-associated Protein, RP/EB 
Family, Member 2 (MAPRE2, Accession NM.014268) is an- 
other VGAM162 host target gene. MAPRE2 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by MAPRE2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of MAPRE2 
BINDING SITE, designated SEQ ID: 1487, to the nucleotide 
sequence of VGAM162 RNA, herein designated VGAM 
RNA, also designated SEQ ID:497. 
[4775] Another function of VGAM 162 is therefore inhibition of 
Microtubule-associated Protein, RP/EB Family, Member 2 
(MAPRE2, Accession NM.014268), a gene which The func- 
tional inactivation of the APC gene product is a key event 
in colorectal tumorigenesis. Accordingly, utilities of 
VGAM 162 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAPRE2. 
The function of MAPRE2 has been established by previous 
studies. EB1 family proteins (e.g., MAPRE1; 603108) inter- 
act with cytoplasmic microtubules in interphase cells, with 



mitotic spindles, and with the adenomatous polyposis coli 
(APC; 175100) tumor suppressor gene. The functional in- 
activation of the APC gene product is a key event in col- 
orectal tumorigenesis. By differential mRNA display of 
resting and activated T cells, followed by 5-prime RACE, 
Renner et al. (1997) isolated a cDNA encoding MAPRE2, 
which they termed RP1. The deduced 327-amino acid 
protein has significant homology with EB1 family proteins. 
Northern blot analysis detected a 2.6-kb transcript in T 
cells activated by 2 signals (i.e., cell surface antigen(s) 
and/or cytokine) and also in lymphocyte tumor cell lines. 
Immunoprecipitation analysis indicated that RP1 asso- 
ciates with full-length but not C terminus-deleted APC. 
Renner et al. (1997) concluded that RP1 may be an imme- 
diate-early T-cell regulatory gene. Using immunoprecipi- 
tation analysis, Juwana et al. (1999) showed that the N 
terminus of RP1 interacted with monomeric or polymer- 
ized tubulin in fibrosarcoma cell lines. Immunofluores- 
cence microscopy demonstrated that RP1 is localized in 
the plus ends of microtubule networks in the presence or 
absence of APC. By radiation hybrid and sequence analy- 
ses, Su and Qi (2001) mapped the MAPRE2 gene to 18ql2. 
By FISH, Wadle et al. (2001) assigned the gene to 18q21. 



[4776] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4777 ] Juwana, J. -P.; Henderikx, P.; Mischo, A.; Wadle, A.; Fadle, 
N.; Gerlach, K.; Arends, J. W.; Hoogenboom, H.; Pfreund- 
schuh, M.; Renner, C. : EB/RP gene family encodes tubulin 
binding proteins. Int. J. Cancer 81: 275-284, 1999. ; and 

[4 77 8] Renner, C; Pfitzenmeier, J.-P.; Gerlach, K.; Held, G.; 
Ohnesorge, S.; Sahin, U.; Bauer, S.; Pfreundschuh, M. : 
RP1, a new member of the adenomatous polyposis coli- 
binding EBl-like gen. 

[4779] Further studies establishing the function and utilities of 
MAPRE2 are found in John Hopkins OMIM database record 
ID 605789, and in sited publications numbered 178-17 
and 1937 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Paired 
Box Gene 6 (aniridia, keratitis) (PAX6, Accession 
NM_001604) is another VGAM162 host target gene. PAX6 
BINDING SITE1 and PAX6 BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by PAX6, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of PAX6 BINDING SITE1 and PAX6 
BINDING SITE2, designated SEQ ID:837 and SEQ ID:726 re- 
spectively, to the nucleotide sequence of VGAM162 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:497. 

[4780] Another function of VGAM 162 is therefore inhibition of 
Paired Box Gene 6 (aniridia, keratitis) (PAX6, Accession 
NM.001604), a gene which involves in oculogenesis. Ac- 
cordingly, utilities of VGAM162 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PAX6. The function of PAX6 has been estab- 
lished by previous studies. PAX6 is a member of the 
paired box gene family and encodes a transcriptional reg- 
ulator involved in oculogenesis, pancreatic, pituitary and 
central nervous system development. Hanson and Van 
Heyningen (1995) reviewed the work on PAX6 in man, 
mouse, and Drosophila. A chronology was provided, be- 
ginning with identification of the 'paired' gene as a key 
regulator of segmentation in Drosophila in 1980 to the 
discovery by Haider et al. (1995) that ectopic expression 
of Drosophila Pax6 induces ectopic eye development. 
Wawersik and Maas (2000) reviewed the role of Pax6 and 
other genes in vertebrate and fly oculogenesis. Animal 



model experiments lend further support to the function of 
PAX6. Lyon (1988) suggested that 'small eye' (Sey) in the 
mouse, which is on chromosome 2, may be homologous 
to aniridia type II (OMIM Ref. No. 106210) inasmuch as 
there is a region of conserved homology of synteny be- 
tween human lip and mouse chromosome 2. This sug- 
gestion was corroborated by van der Meer-dejong et al. 
(1990) who found through interspecies backcrosses for 
linkage mapping that the Sey gene lies between Fshb and 
Cas-1. In the human, AN2 lies between the 2 cognate 
genes, FSHB and CAT. Glaser et al. (1990) studied the Sey 
mutation by localizing in an interspecies backcross be- 
tween Mus musculus/domesticus and Mus spretus, the 
region on mouse chromosome 2 carrying 9 evolutionarily 
conserved DNA clones from proximal human lip. In 
Dickie's small eye, they found deletion of 3 clones that 
encompass the aniridia (AN 2) and Wilms tumor suscepti- 
bility genes in man. Unlike their human counterparts, the 
heterozygous Dickie's small eye mice do not develop 
nephroblastomas. The homology of Sey and AN2 was es- 
tablished by the cloning of the AN2 gene in the human 
and its homolog in the mouse, and the demonstration of 
mutations in 3 independent Sey alleles (Hill et al., 1991). 



The mutations would predictably disrupt the function of 
the gene, which belongs to the Pax multigene family. This 
family of developmental genes was first described in 
Drosophila. A Pax gene referred to as Pax6 is identical to 
the mouse homolog of the candidate aniridia gene. Mat- 
suo et al. (1993) found an internal deletion of about 600 
bp in the Pax6 gene in rats homozygous for the small eye 
mutation. Deletion was due to a single base insertion that 
generated an abnormal 5-prime donor splice site. They 
showed that anterior midbrain crest cells in the homozy- 
gous embryos reached the eye rudiments but did not mi- 
grate any further to the nasal rudiments, suggesting that 
the Pax6 gene is involved in conducting migration of neu- 
ral crest cells from the anterior midbrain. 

t 4781 ] It is appreciated that the abovementioned animal model 
for PAX6 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4782] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4783] Wawersik, S.; Maas, R. L. : Vertebrate eye development as 
modeled in Drosophila. Hum. Molec. Genet. 9: 917-925, 



2000. ; and 

[4784] Glaser, T.; Lane, J.; Housman, D. : A mouse model of the 
aniridia-Wilms tumor deletion syndrome. Science 250: 
823-827, 1990. 

[4785] Further studies establishing the function and utilities of 
PAX6 are found in John Hopkins OMIM database record ID 
607108, and in sited publications numbered 1271, 2833, 
1856, 2834, 2936-2939, 1282-1284, 2686-1286, 2940, 
2941, 2942-2943, 1289-1291, 2944, 2945-2946, 1419, 
2835, 2947-2949, 1279, 2950, 2951-1249, 2479, 2952, 
2955, 2953-125 and 1 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Solute Carrier Family 31 (copper transporters), Mem- 
ber 1 (SLC31A1, Accession NM.001859) is another 
VGAM162 host target gene. SLC31A1 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SLC31A1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC31A1 
BINDING SITE, designated SEQ ID:864, to the nucleotide 
sequence of VGAM162 RNA, herein designated VGAM 
RNA, also designated SEQ ID:497. 



[4786] Another function of VGAM162 is therefore inhibition of 
Solute Carrier Family 31 (copper transporters), Member 1 
(SLC31A1, Accession NM.001859), a gene which is in- 
volved in high-affinity copper uptake. Accordingly, utili- 
ties of VGAM162 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
SLC31A1. The function of SLC31A1 has been established 
by previous studies. Moller et al. (2000) found that cells 
expressing CTR1 but not those expressing CTR2 showed a 
dramatic hyperaccumulation of radioactive copper, com- 
parable to that seen in fibroblasts from Menkes disease 
patients. However, in contrast to the Menkes syndrome fi- 
broblasts, the CTRl-expressing fibroblasts had an efflux 
rate similar to normal fibroblasts. Animal model experi- 
ments lend further support to the function of SLC3 1A1. To 
test the hypothesis that CTR1 is required for copper deliv- 
ery to mammalian cells, Kuo et al. (2001) inactivated the 
Ctrl gene in mice by targeted mutagenesis. They ob- 
served early embyronic lethality in homozygous mutant 
embryos and a deficiency in copper uptake in the brains 
of heterozygous animals. A study of the spatial and tem- 
poral expression pattern of Ctrl during mouse develop- 
ment and adulthood further showed that Ctrl is ubiqui- 



tously transcribed with highest expression observed in the 
specialized epithelia of the choroid plexus and renal 
tubules and in connective tissues of the eye, ovary, and 
testis. Similarly, Lee et al. (2001) showed that the mouse 
Ctrl gene encodes a component of the copper transport 
machinery and that mice heterozygous for Ctrl exhibit 
tissue-specific defects in copper accumulation and in the 
activities of copper-dependent enzymes. Mice completely 
deficient for Ctrl exhibited profound growth and devel- 
opmental defects and died in utero in midgestation 

t 4787 ] It is appreciated that the abovementioned animal model 

for SLC31A1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[4788] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4789] Lee, J.; Prohaska, J. R.; Thiele, D. J. : Essential role for 

mammalian copper transporter Ctrl in copper homeosta- 
sis and embryonic development. Proc. Nat. Acad. Sci. 98: 
6842-6847, 2001. ; and 

t 47 90] Moller, L. B.; Petersen, C; Lund, C; Horn, N. : Characteri- 
zation of the hCTRl gene: genomic organization, func- 



tional expression, and identification of a highly homolo- 
gous processed gen. 

[4791] Further studies establishing the function and utilities of 
SLC31A1 are found in John Hopkins OMIM database 
record ID 603085, and in sited publications numbered 
241-247 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Solute 
Carrier Family 4, Sodium Bicarbonate Cotransporter, 
Member 7 (SLC4A7, Accession NM.003615) is another 
VGAM162 host target gene. SLC4A7 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SLC4A7, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SLC4A7 BINDING 
SITE, designated SEQ ID: 1043, to the nucleotide sequence 
of VGAM162 RNA, herein designated VGAM RNA, also 
designated SEQ ID:497. 

[4792] Another function of VGAM162 is therefore inhibition of 
Solute Carrier Family 4, Sodium Bicarbonate Cotrans- 
porter, Member 7 (SLC4A7, Accession NM_003615), a 
gene which mediates the coupled movement of sodium 
and bicarbonate ions across the plasma membrane. Ac- 



cordingly, utilities of VGAM162 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC4A7. The function of SLC4A7 has been 
established by previous studies. By searching an EST 
database for sequences related to the pNBC variant of 
NBC1 (OMIM Ref. No. SLC4A4), Pushkin et al. (1999) iden- 
tified ESTs encoding SLC4A7, which they called NBC3. 
They isolated human muscle cDNAs representing a full- 
length NBC3 coding sequence. The predicted 
1,214-amino acid muscle NBC3 variant, which the authors 
referred to as mNBC3, contains 12 putative transmem- 
brane domains, with cytoplasmic N and C termini. mNBC3 
has 1 putative stilbene-binding motif, numerous potential 
intracellular phosphorylation sites, potential sites for 
myristylation and amidation, and potential N-linked gly- 
cosylation sites in the exofacial loops between transmem- 
brane domains 1 and 2, and 5 and 6. mNBC3 shares 78% 
amino acid sequence homology with the NBC2 variant 
(Ishibashi et al., 1998) of SLC4A7, 46% homology with the 
kNBC variant of NBC1, 39% homology with the pNBC vari- 
ant of NBC1, and 29% homology with AE3 (SLC4A3; 
106195). Expression of mNBC3 in Xenopus oocytes 
demonstrated that it is a stilbene-insensitive 



5-(N-ethyl-N-isopropyl)-amiloride (EIPA)-inhibitable NBC. 
The SLC4A7 gene spans approximately 80 kb and con- 
tains 25 exons. Northern blot analysis of a number of hu- 
man tissues detected an approximately 7.8-kb mNBC3 
transcript only in skeletal muscle and heart. Burnham et 
al. (2000) stated that the NBC2 (Ishibashi et al., 1998) and 
mNBC3 (Pushkin et al., 1999) cDNAs share several kb of 
identical sequence. Although the deduced protein se- 
quences differ in their N and C termini and each protein 
contains an interior region not present in the other, the 
corresponding blocks share more than 99% identity. Thus, 
Burnham et al. (2000) suggested that NBC2 and mNBC3 
are encoded by the same gene. Burnham et al. (2000) iso- 
lated a human melanoma cell cDNA that encodes a protein 
containing elements previously thought to be characteris- 
tic of each of the variants NBC2 and mNBC3. Northern blot 
analysis of several human tissues using a probe specific to 
NBC2 detected expression mainly in lymph node and 
brain. Northern blot analysis using a probe specific to 
mNBC3 showed highest expression in skeletal muscle and 
heart and lower expression in lymph node, whole brain, 
adrenal gland, trachea, thyroid, stomach, pancreas, kid- 
ney, liver, lung, and placenta. Burnham et al. (2000) con- 



eluded that the melanoma cell, NBC2, and mNBC3 cDNAs 
represent 3 alternate transcripts of the SLC4A7 gene, 
which they called NBC2 

[4793] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4794] Pushkin, A.; Abuladze, N.; Lee, I.; Newman, D.; Hwang, J.; 
Kurtz, I. : Mapping of the human NBC3 (SLC4A7) gene to 
chromosome 3p22. Genomics 57: 321-322, 1999. Note: 
Correction: Genomics 58: 216 and 321-322, 1999. ; and 

[4795] Soleimani, M.; Burnham, C. E. : Physiologic and molecular 
aspects of the Na(+):HCO(3-) cotransporter in health and 
disease processes. Kidney Int. 57: 371-384, 2000. 

[4796] Further studies establishing the function and utilities of 
SLC4A7 are found in John Hopkins OMIM database record 
ID 603353, and in sited publications numbered 248-25 
and 1820 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Zinc Fin- 
ger Protein 22 (KOX 15) (ZNF22, Accession XM.166153) is 
another VGAM162 host target gene. ZNF22 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ZNF22, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZNF22 BIND- 
ING SITE, designated SEQ ID:3527, to the nucleotide se- 
quence of VGAM162 RNA, herein designated VGAM RNA, 
also designated SEQ ID:497. 
[4797] Another function of VGAM 162 is therefore inhibition of 
Zinc Finger Protein 22 (KOX 15) (ZNF22, Accession 
XM.166153). Accordingly, utilities of VGAM 162 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF22. ARGBP2 (Accession 
NM.003603) is another VGAM 162 host target gene. 
ARGBP2 BINDING SITE is HOST TARGET binding site found 
in the 5 N untranslated region of mRNA encoded by 
ARGBP2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ARGBP2 BINDING SITE, designated SEQ 
ID:1041, to the nucleotide sequence of VGAM 162 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:497. 

[4798] Another function of VGAM162 is therefore inhibition of 
ARGBP2 (Accession NM_003603). Accordingly, utilities of 
VGAM 162 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with ARGBP2. 
Chromosome 20 Open Reading Frame 7 (C20orf7, Acces- 
sion NM_024120) is another VGAM162 host target gene. 
C20orf7 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
C20orf7, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C20orf7 BINDING SITE, designated SEQ 
ID:2056, to the nucleotide sequence of VGAM162 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:497. 

[4799] Another function of VGAM 162 is therefore inhibition of 

Chromosome 20 Open Reading Frame 7 (C20orf7, Acces- 
sion NM_024120). Accordingly, utilities of VGAM 162 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C20orf7. FLJ12704 
(Accession NM.024998) is another VGAM 162 host target 
gene. FLJ12704 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ12704, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of FLJ12704 BINDING SITE, designated 
SEQ ID:2125, to the nucleotide sequence of VGAM162 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:497. 

[4800] Another function of VGAM 162 is therefore inhibition of 

FLJ12704 (Accession NM.024998). Accordingly, utilities of 
VGAM 162 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12704. 
FLJ13194 (Accession NM.025146) is another VGAM 162 
host target gene. FLJ13194 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ13194, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13194 BINDING SITE, 
designated SEQ ID:2141, to the nucleotide sequence of 
VGAM 162 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:497. 

[4801] Another function of VGAM162 is therefore inhibition of 

FLJ13194 (Accession NM.025146). Accordingly, utilities of 
VGAM 162 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13194. 
FLJ20005 (Accession NM.017617) is another VGAM 162 



host target gene. FLJ20005 BINDING SITE is HOST TARGET 
binding site found in the 3 V untranslated region of mRNA 
encoded by FLJ20005, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20005 BINDING SITE, 
designated SEQ ID: 1731, to the nucleotide sequence of 
VGAM162 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:497. 
[4802] Another function of VGAM162 is therefore inhibition of 

FLJ20005 (Accession NM.017617). Accordingly, utilities of 
VGAM 162 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20005. 
FLJ20417 (Accession NM.017810) is another VGAM 162 
host target gene. FLJ20417 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ20417, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20417 BINDING SITE, 
designated SEQ ID: 1754, to the nucleotide sequence of 
VGAM 162 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:497. 



[4803] Another function of VGAM162 is therefore inhibition of 

FLJ20417 (Accession NM_017810). Accordingly, utilities of 
VGAM162 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20417. 
KIAA0712 (Accession NM.014715) is another VGAM 162 
host target gene. KIAA0712 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0712, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0712 BINDING SITE, 
designated SEQ ID: 1529, to the nucleotide sequence of 
VGAM 162 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:497. 

[4804] Another function of VGAM162 is therefore inhibition of 
KIAA0712 (Accession NM.014715). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0712. KIAA0750 (Accession NM.014632) is another 
VGAM 162 host target gene. KIAA0750 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA0750, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0750 BINDING SITE, designated SEQ ID: 15 10, to the 
nucleotide sequence of VGAM162 RNA, herein designated 
VGAM RNA, also designated SEQ ID:497. 

[4805] Another function of VGAM 162 is therefore inhibition of 
KIAA0750 (Accession NM.014632). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0750. KIAA1128 (Accession XM.043596) is another 
VGAM 162 host target gene. KIAA1128 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1128, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1128 BINDING SITE, designated SEQ ID:2821, to the 
nucleotide sequence of VGAM162 RNA, herein designated 
VGAM RNA, also designated SEQ ID:497. 

[4806] Another function of VGAM162 is therefore inhibition of 
KIAA1128 (Accession XM_043596). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1128. KIAA1281 (Accession XM.114432) is another 
VGAM162 host target gene. KIAA1281 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1281, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1281 BINDING SITE, designated SEQ ID:3461, to the 
nucleotide sequence of VGAM162 RNA, herein designated 
VGAM RNA, also designated SEQ ID:497. 
[4807] Another function of VGAM162 is therefore inhibition of 
KIAA1281 (Accession XM.114432). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1281. KIAA1841 (Accession XM.087056) is another 
VGAM 162 host target gene. KIAA1841 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1841, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1841 BINDING SITE, designated SEQ ID:3151, to the 
nucleotide sequence of VGAM162 RNA, herein designated 



VGAM RNA, also designated SEQ ID:497. 

[4808] Another function of VGAM162 is therefore inhibition of 
KIAA1841 (Accession XM_087056). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1841. Rabll-FIP2 (Accession NM.014904) is another 
VGAM 162 host target gene. Rabll-FIP2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by Rabll-FIP2, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
Rabll-FIP2 BINDING SITE, designated SEQ ID:1580, to the 
nucleotide sequence of VGAM162 RNA, herein designated 
VGAM RNA, also designated SEQ ID:497. 

[4809] Another function of VGAM162 is therefore inhibition of 

Rabll-FIP2 (Accession NM_014904). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
Rabll-FIP2. RABEX5 (Accession NM_014504) is another 
VGAM 162 host target gene. RABEX5 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by RABEX5, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RABEX5 BINDING 
SITE, designated SEQ ID: 1504, to the nucleotide sequence 
of VGAM162 RNA, herein designated VGAM RNA, also 
designated SEQ ID:497. 

[4810] Another function of VGAM 162 is therefore inhibition of 
RABEX5 (Accession NM_014504). Accordingly, utilities of 
VGAM 162 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RABEX5. 
Serum/glucocorticoid Regulated Kinase-like (SGKL, Acces- 
sion NM_013257) is another VGAM162 host target gene. 
SGKL BINDING SITE is HOST TARGET binding site found in 
the 3^ untranslated region of mRNA encoded by SGKL, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of SGKL BINDING SITE, designated SEQ ID:1438, 
to the nucleotide sequence of VGAM 162 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:497. 

[4811] Another function of VGAM162 is therefore inhibition of 

Serum/glucocorticoid Regulated Kinase-like (SGKL, Acces- 
sion NM_013257). Accordingly, utilities of VGAM 162 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SGKL. Synaptotagm in- 
like 3 (SYTL3, Accession XM.087804) is another VGAM162 
host target gene. SYTL3 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by SYTL3, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SYTL3 BINDING SITE, des- 
ignated SEQ ID:3183, to the nucleotide sequence of 
VGAM162 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:497. 
[4812] Another function of VGAM 162 is therefore inhibition of 

Synaptotagmin-like 3 (SYTL3, Accession XM_087804). Ac- 
cordingly, utilities of VGAM162 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SYTL3. TTY7 (Accession NM.031926) is an- 
other VGAM 162 host target gene. TTY7 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TTY7, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TTY7 BIND- 



ING SITE, designated SEQ ID:2220, to the nucleotide se- 
quence of VGAM162 RNA, herein designated VGAM RNA, 
also designated SEQ ID:497. 

[4813] Another function of VGAM162 is therefore inhibition of 
TTY7 (Accession NM.031926). Accordingly, utilities of 
VGAM 162 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TTY7. 
LOC113612 (Accession XM.054492) is another VGAM 162 
host target gene. LOCI 13612 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC113612, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC113612 BINDING 
SITE, designated SEQ ID:2968, to the nucleotide sequence 
of VGAM 162 RNA, herein designated VGAM RNA, also 
designated SEQ ID:497. 

[4814] Another function of VGAM162 is therefore inhibition of 

LOC113612 (Accession XM_054492). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC113612. LOC121457 (Accession XM.058563) is an- 
other VGAM 162 host target gene. LOC121457 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC121457, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC121457 BINDING SITE, designated SEQ ID:2993, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 

[4815] Another function of VGAM162 is therefore inhibition of 

LOC121457 (Accession XM.058563). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC121457. LOC133491 (Accession XM.059655) is an- 
other VGAM162 host target gene. LOC133491 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC133491, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC133491 BINDING SITE, designated SEQ ID:3015, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 

[4816] Another function of VGAM162 is therefore inhibition of 



LOC133491 (Accession XM.059655). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC133491. LOC143282 (Accession XM.084481) is an- 
other VGAM162 host target gene. LOC143282 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC143282, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143282 BINDING SITE, designated SEQ ID:3054, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 
[4817] Another function of VGAM 162 is therefore inhibition of 

LOC143282 (Accession XM_084481). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143282. LOC143524 (Accession XM.084559) is an- 
other VGAM162 host target gene. LOC143524 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC143524, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC143524 BINDING SITE, designated SEQ ID:3059, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 

[4818] Another function of VGAM162 is therefore inhibition of 

LOC143524 (Accession XM.084559). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143524. LOC144559 (Accession XM.084896) is an- 
other VGAM162 host target gene. LOC144559 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC144559, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144559 BINDING SITE, designated SEQ ID:3066, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 

[4819] Another function of VGAM162 is therefore inhibition of 

LOC144559 (Accession XM_084896). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144559. LOC153222 (Accession XM.087631) is an- 



other VGAM162 host target gene. LOC153222 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC153222, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153222 BINDING SITE, designated SEQ ID:3180, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 
[4820] Another function of VGAM162 is therefore inhibition of 

LOC153222 (Accession XM.087631). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153222. LOC219623 (Accession XM.166143) is an- 
other VGAM162 host target gene. LOC219623 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC2 19623, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19623 BINDING SITE, designated SEQ ID:3525, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 



[4821] Another function of VGAM162 is therefore inhibition of 

LOC219623 (Accession XM.166143). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC219623. LOC219918 (Accession XM.166197) is an- 
other VGAM162 host target gene. LOC219918 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC219918, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19918 BINDING SITE, designated SEQ ID:3530, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 

[4822] Another function of VGAM162 is therefore inhibition of 

LOC219918 (Accession XM_166197). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC219918. LOC220071 (Accession XM.167848) is an- 
other VGAM162 host target gene. LOC220071 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC220071, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220071 BINDING SITE, designated SEQ ID:3602, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 

[4823] Another function of VGAM 162 is therefore inhibition of 

LOC220071 (Accession XM.167848). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220071. LOC254431 (Accession XM.173024) is an- 
other VGAM162 host target gene. LOC254431 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 54431, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254431 BINDING SITE, designated SEQ ID:3717, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 

[4824] Another function of VGAM162 is therefore inhibition of 

LOC254431 (Accession XM_173024). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC254431. LOC255515 (Accession XM.171185) is an- 
other VGAM162 host target gene. LOC255515 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255515, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255515 BINDING SITE, designated SEQ ID:3688, to 
the nucleotide sequence of VGAM162 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:497. 
[4825] Another function of VGAM162 is therefore inhibition of 

LOC255515 (Accession XM.171185). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255515. LOC56959 (Accession XM.088578) is an- 
other VGAM162 host target gene. LOC56959 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC56959, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC56959 BINDING SITE, designated SEQ ID:3219, to the 
nucleotide sequence of VGAM162 RNA, herein designated 



VGAM RNA, also designated SEQ ID:497. 

[4826] Another function of VGAM162 is therefore inhibition of 
LOC56959 (Accession XM_088578). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC56959. LOC90906 (Accession XM.034809) is another 
VGAM 162 host target gene. LOC90906 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC90906, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90906 BINDING SITE, designated SEQ ID:2685, to the 
nucleotide sequence of VGAM162 RNA, herein designated 
VGAM RNA, also designated SEQ ID:497. 

[4827] Another function of VGAM162 is therefore inhibition of 
LOC90906 (Accession XM_034809). Accordingly, utilities 
of VGAM162 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90906. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 163 (VGAM163) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4828] VGAM163 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM163 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4829] VGAM163 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 163 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4830] VGAM 163 gene encodes a VGAM 16 3 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM163 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM163 precursor RNA is designated SEQ 
ID: 149, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:149 is 
located at position 83968 relative to the genome of Vac- 
cinia Virus. 

[4831] VGAM 163 precursor RNA folds onto itself, forming 



VGAM163 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4832] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 163 folded precursor RNA into VGAM 163 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM 163 RNA is designated SEQ ID:498, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4833] VGAM 163 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 163 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 163 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[4834] VGAM163 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 163 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM163 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 163 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 163 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4835] The complementary binding of VGAM163 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM163 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 163 host tar- 
get RNA into VGAM163 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4836] it is appreciated that VGAM 163 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 163 host target genes. The mRNA of 
each one of this plurality ofVGAM163 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 163 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 163 RNA causes in- 
hibition of translation of respective one or more VGAM163 
host target proteins. 

[4837] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM163 gene, herein designated VGAM GENE, on one or 
more VGAM163 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
[4838] it is yet further appreciated that a function of VGAM 163 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM163 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM163 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM163 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[4839] Nucleotide sequences of the VGAM163 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 163 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM163 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 163 are further 
described hereinbelow with reference to Table 1. 

[4840] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 163 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM163 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4841] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM163 gene, herein designated VGAM is 
inhibition of expression of VGAM163 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 163 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 163 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 

[4842] Enamelin (ENAM, Accession NM.031889) is a VGAM163 
host target gene. ENAM BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by ENAM, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ENAM BINDING SITE, des- 
ignated SEQ ID:2216, to the nucleotide sequence of 
VGAM163 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:498. 

[4843] a function of VGAM163 is therefore inhibition of Enamelin 
(ENAM, Accession NM_031889). Accordingly, utilities of 
VGAM 163 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ENAM. 
Ephrin-A5 (EFNA5, Accession NM_001962) is another 
VGAM 163 host target gene. EFNA5 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by EFNA5, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EFNA5 BINDING SITE, 
designated SEQ ID:876, to the nucleotide sequence of 



VGAM163 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:498. 

[4844] Another function of VGAM163 is therefore inhibition of 
Ephrin-A5 (EFNA5, Accession NM_001962). Accordingly, 
utilities of VGAM163 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EFNA5. LOC159199 (Accession XM.089441) is an- 
other VGAM 163 host target gene. LOC159199 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC159199, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC159199 BINDING SITE, designated SEQ ID:3236, to 
the nucleotide sequence of VGAM163 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:498. 

[4845] Another function of VGAM163 is therefore inhibition of 

LOC159199 (Accession XM_089441). Accordingly, utilities 
of VGAM163 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC159199. LOC90321 (Accession XM_030896) is an- 
other VGAM163 host target gene. LOC90321 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC90321, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90321 BINDING SITE, designated SEQ ID:2630, to the 
nucleotide sequence of VGAM163 RNA, herein designated 
VGAM RNA, also designated SEQ ID:498. 

[4846] Another function of VGAM163 is therefore inhibition of 
LOC90321 (Accession XM_030896). Accordingly, utilities 
of VGAM163 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90321. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 164 (VGAM164) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4847] VGAM 164 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 164 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4848] VGAM 164 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM164 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[4849] VGAM 164 gene encodes a VGAM 164 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM164 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM164 precursor RNA is designated SEQ 
ID: 150, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:150 is 
located at position 84375 relative to the genome of Vac- 
cinia Virus. 

[4850] VGAM 164 precursor RNA folds onto itself, forming 

VGAM 164 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[4851] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM164 folded precursor RNA into VGAM164 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM 164 RNA is designated SEQ ID:499, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4852] VGAM 164 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 164 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 164 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[4853] VGAM 164 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 164 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM164 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM164 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 164 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[4854] The complementary binding of VGAM164 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 164 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 164 host tar- 



get RNA into VGAM164 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4855] it is appreciated that VGAM 164 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 164 host target genes. The mRNA of 
each one of this plurality of VGAM164 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 164 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 164 RNA causes in- 
hibition of translation of respective one or more VGAM164 
host target proteins. 

[4856] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 164 gene, herein designated VGAM GENE, on one or 
more VGAM164 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 4857 ] It is yet further appreciated that a function of VGAM164 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM164 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM164 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM164 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4858] Nucleotide sequences of the VGAM164 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 164 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM164 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 164 are further 



described hereinbelow with reference to Table 1. 

[4859] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM164 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM164 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4860] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM164 gene, herein designated VGAM is 
inhibition of expression of VGAM164 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 164 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 164 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4861] v-Ki-ras2 Kirsten Rat Sarcoma 2 Viral Oncogene Homolog 
(KRAS2, Accession NM.004985) is a VGAM 164 host target 
gene. KRAS2 BINDING SITE1 and KRAS2 BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by KRAS2, corresponding to HOST TAR- 
GET binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III. Table 2 illustrates the complementar- 



ity of the nucleotide sequences of KRAS2 BINDING SITE1 
and KRAS2 BINDING SITE2, designated SEQ ID:1166 and 
SEQ ID:2331 respectively, to the nucleotide sequence of 
VGAM164 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:499. 
[4862] a function of VGAM 164 is therefore inhibition of V- 

Ki-ras2 Kirsten Rat Sarcoma 2 Viral Oncogene Homolog 
(KRAS2, Accession NM.004985), a gene which ras pro- 
teins bind gdp/gtp and possess intrinsic gtpase activity. 
Accordingly, utilities of VGAM164 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KRAS2. The function of KRAS2 has been 
established by previous studies. See 190020. KRAS2 is on 
chromosome 12; KRAS1P, a pseudogene, is on chromo- 
some 6. Weinberg (1982) suggested that the then- 
recognized cellular oncogenes could be assigned to a 
small number of gene families; e.g., the ras family with at 
least 4 distinct oncogenes, and the src-yes-mos family 
with another 3. The probable role of at least 2 oncogenes 
in normal differentiation is indicated by the findings of 
transcription of KRAS and the McDonough strain of feline 
sarcoma virus (FMS) during mouse development (Muller et 
al., 1983). Furthermore, the differences in transcription in 



different tissues suggested a specific role for each: FMS 
was expressed in extraembryonic structures or in trans- 
port in these tissues, whereas KRAS was expressed ubiq- 
uitously. KRAS, with a length of more than 30 kb, is much 
larger than HRAS (OMIM Ref. No. 190020) or NRAS (OMIM 
Ref. No. 164790). Although the 3 ras genes, HRAS, KRAS, 
and NRAS, have different genetic structures, all code for 
proteins of 189 amino acid residues, generically desig- 
nated p21. These genes acquire malignant properties by 
single point mutations that affect the incorporation of the 
12th or 61st amino acid residue of their respective p21. 
KRAS is involved in malignancy much more often than is 
HRAS. In a study of 96 human tumors or tumor cell lines 
in the NIH 3T3 transforming system, Pulciani et al. (1982) 
found a mutated HRAS locus only in T24 bladder cancer 
cells, whereas transforming KRAS genes were identified in 
8 different carcinomas and sarcomas. Holland et al. 
(2000) transferred, in a tissue-specific manner, genes en- 
coding activated forms of Ras and Akt (OMIM Ref. No. 
164730) to astrocytes and neural progenitors in mice. 
Holland et al. (2000) found that although neither activated 
Ras nor Akt alone was sufficient to induce glioblastoma 
multiforme (GBM; 137800) formation, the combination of 



activated Ras and Akt induced high-grade gliomas with 
the histologic features of human GBMs. These tumors ap- 
peared to arise after gene transfer to neural progenitors, 
but not after transfer to differentiated astrocytes. In- 
creased activity of RAS is found in many human GBMs, and 
Holland et al. (2000) demonstrated that Akt activity is in- 
creased in most of these tumors, implying that combined 
activation of these 2 pathways accurately models the biol- 
ogy of this disease. Bezieau et al. (2001) used ARMS 
(allele-specific amplification method) to evaluate the inci- 
dence of NRAS- and KRAS2-activating mutations in pa- 
tients with multiple myeloma and related disorders. Muta- 
tions were more frequent in KRAS2 than in NRAS. The au- 
thors concluded that early mutations in these 2 onco- 
genes may play a major role in the oncogenesis of multi- 
ple myeloma and primary plasma cell leukemia. Ra- 
jagopalan et al. (2002) systematically evaluated mutation 
in BRAF (OMIM Ref. No. 164757) and KRAS in 330 colorec- 
tal tumors. There were 32 mutations in BRAF, 28 with a 
V599E mutation (164757.0001) and 1 each with the R461I 
(164757.0002), I462S (164757.0003), G463E 
(164757.0004), or K600E (164757.0005) mutations. All 
but 2 mutations seemed to be heterozygous, and in all 20 



cases for which normal tissue was available, the mutations 
were shown to be somatic. In the same set of tumors 
there were 169 mutations in KRAS. No tumor exhibited 
mutations in both BRAF and KRAS. There was also a strik- 
ing difference in the frequency of BRAF mutations be- 
tween cancers with and without mismatch repair defi- 
ciency. All but 1 of the 15 BRAF mutations identified in 
mismatch repair deficient cases resulted in a V599E sub- 
stitution. Rajagopalan et al. (2002) concluded their results 
provide strong support for the hypothesis that BRAF and 
KRAS mutations are equivalent in their tumorigenic ef- 
fects. Both genes seem to be mutated at a similar phase 
of tumorigenesis, after initiation but before malignant 
conversion. Moreover, no tumor concurrently contained 
both BRAF and KRAS mutations. Animal model experi- 
ments lend further support to the function of KRAS2. 
Costa et al. (2002) crossed Nfl heterozygote mice with 
mice heterozygous for a null mutation in the Kras gene 
and tested the Nfl descendants. They found that the dou- 
ble heterozygotes with decreased Ras function had im- 
proved learning relative to Nfl heterozygote mice. Costa 
et al. (2002) also showed that the Nfl +/- mice have in- 
creased GABA-mediated inhibition and specific deficits in 



long-term potentiation, both of which can be reversed by 
decreasing Ras function. Costa et al. (2002) concluded 
that learning deficits associated with Nfl may be caused 
by excessive Ras activity, which leads to impairments in 
long-term potentiation caused by increased GABA- 
mediated inhibition. 

[4863] it is appreciated that the abovementioned animal model 
for KRAS2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4864] pull details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4865] Costa, R. M.; Federov, N. B.; Kogan, J. H.; Murphy, C. C; 
Stern, J.; Ohno, M.; Kucherlapati, R.; Jacks, T.; Silva, A.J. : 
Mechanism for the learning deficits in a mouse model of 
neurofibromatosis type 1. Nature 415: 526-530, 2002. ; 
and 

t 4866 ] Rajagopalan, H.; Bardelli, A.; Lengauer, C; Kinzler, K. W.; 
Vogelstein, B.; Velculescu, V. E. : RAF/RAS oncogenes and 
mismatch-repair status. (Letter) Nature 418: 934 only, 
2002. 

[4867] Further studies establishing the function and utilities of 



KRAS2 are found in John Hopkins OMIM database record 
ID 190070, and in sited publications numbered 
2350-2352, 512, 2353-2355, 697, 2356-2360, 
1059-334, 1245, 1358-1374, 513, 1375-1376, 260 and 
1378-1392 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence.Astrotactin (ASTN, Accession XM_045113) is another 
VGAM165 host target gene. ASTN BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ASTN, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ASTN BINDING SITE, 
designated SEQ ID:2852, to the nucleotide sequence of 
VGAM165 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:500. 
[4868] Another function of VGAM165 is therefore inhibition of 
Astrotactin (ASTN, Accession XM_045113). Accordingly, 
utilities of VGAM165 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ASTN. Galactokinase 2 (GALK2, Accession 
NM_002044) is another VGAM 165 host target gene. 
GALK2 BINDING SITE is HOST TARGET binding site found 



in the 3 X untranslated region of mRNA encoded by 
GALK2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GALK2 BINDING SITE, designated SEQ 
ID:891, to the nucleotide sequence of VGAM165 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:500. 

[4869] Another function of VGAM165 is therefore inhibition of 
Galactokinase 2 (GALK2, Accession NM.002044), a gene 
which is involved in the metabolism of galactose. Accord- 
ingly, utilities of VGAM165 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GALK2. The function of GALK2 has been estab- 
lished by previous studies. Lee et al. (1992) sought to 
clone a human galactokinase gene by its ability to substi- 
tute for the enzyme in yeast. They used a method for 
identifying mammalian cDNAs by complementation or 
other functional activity in yeast. They unexpectedly found 
that the gene which complemented a galactokinase-defi- 
cient strain of Saccharomyces cerevisiae mapped not to 
chromosome 17 (OMIM Ref. No. 604313) but to chromo- 
some 15, thus calling into question which of the genes, 



GK1 on 17 or GK2 on 15, is the site of the mutation in the 
galactokinase deficiency form of galactosemia (see OMIM 
Ref. No. 230200). The strategy they used might be 
adopted for cloning various human disease genes affect- 
ing intermediary metabolism for which yeast mutants are 
known. (The mapping to chromosome 15 was done by 
analysis of genomic DNA from a panel of human-rodent 
somatic cell hybrids using PCR.) Pastuszak et al. (1996) 
isolated an N-acetylgalactosamine (OMIM Ref. No. GalNAc) 
kinase from pig kidney and found that partial peptide se- 
quences of this porcine enzyme were 90% similar to hu- 
man GK2. Enzyme assays showed that human GK2 is a 
highly efficient GalNAc kinase with galactokinase activity 
when this sugar is present at high concentrations. Thus, 
Pastuszak et al. (1996) stated that although human GK2 
was identified based on its galactokinase activity, it is ac- 
tually a GalNAc kinase. 

[4870] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4871] Lee, R. T.; Peterson, C. L; Caiman, A. F.; Herskowitz, I.; 
O'Donnell, J. J. : Cloning of a human galactokinase gene 
(GK2) on chromosome 15 by complementation in yeast. 



Proc. Nat. Acad. Sci. 89: 10887-10891, 1992. ; and 
[4872] Pastuszak, I.; O'Donnell, J.; Elbein, A. D. : Identification of 
the GalNAc kinase amino acid sequence. J. Biol. Chem. 
271: 23653-23656, 1996. 
[4873] Further studies establishing the function and utilities of 
GALK2 are found in John Hopkins OMIM database record 
ID 137028, and in sited publications numbered 882-883 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Myeloid Cell 
Leukemia Sequence 1 (BCL2-related) (MCL1, Accession 
NM.021960) is another VGAM165 host target gene. MCL1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by MCL1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MCL1 BINDING SITE, designated SEQ ID: 1970, to the nu- 
cleotide sequence of VGAM165 RNA, herein designated 
VGAM RNA, also designated SEQ ID:500. 
[4874] Another function of VGAM165 is therefore inhibition of 
Myeloid Cell Leukemia Sequence 1 (BCL2-related) (MCL1, 
Accession NM_021960), a gene which involved in pro- 
graming of differentiation and concomitant maintenance 



of viability. Accordingly, utilities of VGAM165 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MCL1. The function of MCL1 
has been established by previous studies. Kozopas et al. 
(1993) isolated a gene, MCL1, from the ML-1 human 
myeloid leukemia cell line. Expression of MCL1 increased 
early in the induction, or programming, of differentiation 
in ML-1 (at 1-3 hr), before the appearance of differentia- 
tion markers and mature morphology (at 1-3 days). MCL1 
showed sequence similarity, particularly in the carboxyl 
portion, to BCL2 (OMIM Ref. No. 151430), a gene involved 
in normal lymphoid development and in lymphomas with 
the t(14;18) chromosome translocation. Further, in con- 
trast to proliferation-associated oncogenes, the expres- 
sion of MCL1 and BCL2 relates to the programming of dif- 
ferentiation/development and cell viability/death. Ko- 
zopas et al. (1993) suggested that MCL1 and BCL2 are 2 
members of a 'new' gene family. Bae et al. (2000) identi- 
fied a short splicing variant of MCL1, which they termed 
MCL1S. Sequence analysis indicated that the 271-amino 
acid variant lacks BCL2 homology domains 1 and 2 and 
the transmembrane domain due to the splicing out of 
exon 2 during mRNA processing. Unlike the full-length 



350-amino acid MCL1 protein (MCL1L), yeast 2-hybrid 
analysis showed that MCL1S does not interact with 
proapoptotic BCL2 family proteins but dimerizes with the 
antiapoptotic MCL1L. Overexpression of MCL1S induced 
apoptosis in transfected CHO cells that could be antago- 
nized by a caspase inhibitor or specifically by MCL1L 
Therefore, the authors concluded that the fate of 
MCLl-expressing cells may be regulated through alterna- 
tive splicing mechanisms and the interactions of the re- 
sulting gene products. Using the methods of somatic cell 
hybrid analysis and fluorescence in situ hybridization, 
Craig et al. (1994) mapped MCL1 to lq21. In the mouse, 
MCLl-related sequences were mapped to positions on 2 
mouse chromosomes, 3 and 5, using haplotype analysis 
of an interspecific cross. The locus on mouse chromo- 
some 3, Mcll, was homologous to MCL1 on human chro- 
mosome 1; the second locus, Mcl-rs, on mouse chromo- 
some 5, may represent a pseudogene. The proximal long 
arm of human chromosome 1, where MCL1 is located, is 
duplicated and/or rearranged in a variety of preneoplastic 
and neoplastic diseases, including hematologic and solid 
tumors. Thus, MCL1 is a candidate gene for involvement 
in cancer. Animal model experiments lend further support 



to the function of MCL1. Rinkenberger et al. (2000) dis- 
rupted the Mcll locus in murine ES cells to determine the 
developmental roles of this Bcl2 family member. Deletion 
of Mcll resulted in periimplantation embryonic lethality. 
Homozygous Mcll-deficient embryos did not implant in 
utero, but could be recovered at E3.5 to E4.0. Null blasto- 
cysts failed to hatch or attach in vitro, indicating a tro- 
phectoderm defect, although the inner cell mass could 
grow in culture. Of note, homozygous Mcll-deficient 
blastocysts showed no evidence of increased apoptosis, 
but exhibited a delay in maturation beyond the precom- 
paction stage. This model indicates that Mcll is essential 
for preimplantation development and implantation, and 
suggests that it has a function beyond regulating apopto- 
sis. 

[4875] it is appreciated that the abovementioned animal model 
for MCL1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4876] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[48 77 ] Kozopas, K. M.; Yang, T.; Buchan, H. L; Zhou, P.; Craig, R. 



W. : MCL1, a gene expressed in programmed myeloid cell 
differentiation, has sequence similarity to BCL2. Proc. Nat. 
Acad. Sci. 90: 3516-3520, 1993. ; and 
t 4878 ] Bae, J.; Leo, C. P.; Hsu, S. Y.; Hsueh, A. J. W. : MCL-1S, a 

splicing variant of the antiapoptotic BCL-2 family member 
MCL-1, encodes a proapoptotic protein possessing only 
the BH3 domai. 

[4879] Further studies establishing the function and utilities of 

MCL1 are found in John Hopkins OMIM database record ID 
159552, and in sited publications numbered 780-783 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Paired Basic Amino 
Acid Cleaving System 4 (PACE4, Accession NM.138325) is 
another VGAM165 host target gene. PACE4 BINDING SITE 
is HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by PACE4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PACE4 BIND- 
ING SITE, designated SEQ ID:2434, to the nucleotide se- 
quence of VGAM165 RNA, herein designated VGAM RNA, 
also designated SEQ ID:500. 

[4880] Another function of VGAM165 is therefore inhibition of 



Paired Basic Amino Acid Cleaving System 4 (PACE4, Acces- 
sion NM_138325), a gene which processes hormone pre- 
cursors by cleaving paired basic amino acids. Accordingly, 
utilities of VGAM165 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PACE4. The function of PACE4 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM86.Podocalyxin-like (PODXL, Ac- 
cession NM.005397) is another VGAM 165 host target 
gene. PODXL BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
PODXL, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PODXL BINDING SITE, designated SEQ 
ID:1206, to the nucleotide sequence of VGAM 165 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:500. 

[4881] Another function of VGAM165 is therefore inhibition of 
Podocalyxin-like (PODXL, Accession NM_005397), a gene 
which is an antiadhesin. Accordingly, utilities of VGAM165 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with PODXL. The func- 
tion of PODXL has been established by previous studies. 
The renal glomerular epithelial cell, or podocyte, is a 
highly differentiated cell with characteristic interdigitating 
foot processes covering the outer aspect of the glomeru- 
lar basement membrane. The foot processes are covered 
on their apical suface with a polyanionic glycocalyx, which 
is an essential element of the glomerular filter. Podoca- 
lyxin, a sialoglycoprotein, is thought to be a major com- 
ponent of this glycocalyx. By screening human renal cor- 
tex and heart cDNA libraries with a rabbit podocalyxin- 
like protein-1 (PCLP1) cDNA, Kershaw et al. (1997) cloned 
cDNAs encoding human PCLP, or PODXL. Northern blot 
analysis revealed that PODXL is expressed as a major 
5.9-kb transcript and minor 4.4- and 9.6-kb transcripts 
in various tissues, with highest expression in kidney, pan- 
creas, and heart. The predicted 528-amino acid protein 
has a 21-amino acid signal peptide, a transmembrane do- 
main, and a highly acidic intracellular domain. The amino 
acid sequence of human PODXL is 48% identical to that of 
rabbit PCLP1, with 96% identity in the transmembrane and 
intracellular domains. The calculated molecular mass of 
PODXL is 54 kD. Western blot analysis of renal glomerular 



extracts showed that monoclonal antibodies against hu- 
man PODXL recognize a 160/165-kD human PODXL dou- 
blet, rat podocalyxin, and rabbit PCLP1. Kershaw et al. 
(1997) suggested that the discrepancy between the calcu- 
lated and observed masses of human PODXL is due to 
posttranslational modifications. By immunofluorescence 
of human kidney sections using antibodies against PODXL, 
Kershaw et al. (1997) found intense vascular endothelial 
cell and glomerular staining. Kershaw et al. (1997) 
mapped the human PODXL gene to 7q32-q33 by fluores- 
cence in situ hybridization. 

[4882] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4883] Kershaw, D. B.; Beck, S. C; Wharram, B. L; Wiggins, J. E.; 
Goyal, M.; Thomas, P. E.; Wiggins, R. C. : Molecular 
cloning and characterization of human podocalyxin-like 
protein: orthologous relationship to rabbit PCLP1 and rat 
podocalyxin. J. Biol. Chem. 272: 15708-15714, 1997. ; 
and 

[4884] Kershaw, D. B.; Wiggins, J. E.; Wharram, B. L; Wiggins, R. 
C. : Assignment of the human podocalyxin-like protein 
(PODXL) gene to 7q32-q33. Genomics 45: 239-240, 



1997. 

[4885] Further studies establishing the function and utilities of 
PODXL are found in John Hopkins OMIM database record 
ID 602632, and in sited publications numbered 
1971-1972 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.Tumor 
Necrosis Factor (ligand) Superfamily, Member 8 (TNFSF8, 
Accession NM.001244) is another VGAM165 host target 
gene. TNFSF8 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TNFSF8, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TNFSF8 BINDING SITE, designated SEQ 
ID:811, to the nucleotide sequence of VGAM165 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:500. 

[4886] Another function of VGAM165 is therefore inhibition of 
Tumor Necrosis Factor (ligand) Superfamily, Member 8 
(TNFSF8, Accession NM_001244), a gene which cytokine 
that binds to tnfrsf8/cd30. induces proliferation oft cells. 
Accordingly, utilities of VGAM165 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with TNFSF8. The function of TNFSF8 has been 
established by previous studies. CD30 (TNFRSF8; 
153243), a member of the tumor necrosis factor (TNF; 
OMIM Ref. No. TNF-alpha 191160) receptor superfamily, 
is a surface antigen used as a clinical marker for Hodgkin 
lymphoma and related hematologic malignancies. By per- 
forming an expression cloning screen using a chimeric 
protein containing the extracellular domain of CD30 as a 
probe, Smith et al. (1993) identified murine cells express- 
ing a CD30 ligand. They isolated the corresponding 
mouse cDNA and used it to recover a homologous human 
cDNA from a peripheral blood T-cell (PBT) library. The 
predicted 234-amino acid human CD30L (CD30 ligand) 
protein is 72% identical to mouse Cd30l. CD30L has the 
characteristics of a type II membrane protein, with no ap- 
parent signal peptide and a transmembrane domain fol- 
lowed by a C-terminal extracellular domain. The C- 
terminal receptor-binding region of CD30L shares se- 
quence similarity with other members of the TNF family, 
including TNF-alpha, TNF-beta (OMIM Ref. No. 153440), 
and CD40LG (OMIM Ref. No. 300386). Although it has a 
predicted molecular weight of 26 kD, recombinant CD30L 
expressed in mammalian cells migrated at 40 kD by SDS- 



PAGE. Smith et al. (1993) attributed this discrepancy to 
extensive glycosylation of the extracellular domain in vivo. 
The recombinant human CD30L enhanced the prolifera- 
tion of CD3 (OMIM Ref. No. 186790)-activated T cells, but 
induced differential responses, including cell death, in 
several CD30-positive lymphoma-derived cell lines. 
Northern blot analysis suggested that CD30L expression 
is limited to specifically induced T cells and monocytes/ 
macrophages. Croager and Abraham (1997) determined 
that the CD30L gene contains 4 exons and spans more 
than 17.1 kb. Cerutti et al. (2000) noted that CD153 is 
expressed on the surface of B cells and found that this 
expression is upregulated upon CD154 (OMIM Ref. No. 
CD40LG), IL4 (OMIM Ref. No. 147780), and B-cell receptor 
engagement. In these cells, engagement of CD153 by T 
cell CD30 inhibits immunoglobulin class switch recogni- 
tion as well as IgG, IgA, and IgE production, suggesting 
that this 'reverse signaling' modulates the 
CD154-dependent switching of B cells into the pool pro- 
ducing IgG, IgA, and IgE. By analysis of an interspecific 
backcross, Smith et al. (1993) mapped the Cd30l gene to 
the proximal region of mouse chromosome 4. These au- 
thors used fluorescence in situ hybridization to map the 



human CD30L gene to 9q33. 

[4887] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4888] cerutti, A.; Schaffer, A.; Goodwin, R. C; Shah, S.; Zan, H.; 
Ely, S.; Casali, P. : Engagement of CD153 (CD30 ligand) by 
CD30-positive T cells inhibits class switch DNA recombi- 
nation and antibody production in human IgD-positive 
IgM-positive B cells. J. Immun. 165: 786-794, 2000. ; and 

[4889] Croager, E. J.; Abraham, L.J. : Characterisation of the hu- 
man CD30 ligand gene structure. Biochim. Biophys. Acta 
1353: 231-235, 1997. 

[4890] Further studies establishing the function and utilities of 
TNFSF8 are found in John Hopkins OMIM database record 
ID 603875, and in sited publications numbered 1733-173 
and 1736 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.ATPase, 
(Na+)/K+ Transporting, Beta 4 Polypeptide (ATP1B4, Ac- 
cession NM_012069) is another VCAM165 host target 
gene. ATP1B4 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
ATP1B4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of ATP1B4 BINDING SITE, designated SEQ 
ID:1401, to the nucleotide sequence of VGAM165 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:500. 

[4891] Another function of VGAM 16 5 is therefore inhibition of 
ATPase, (Na+)/K+ Transporting, Beta 4 Polypeptide 
(ATP1B4, Accession NM_012069). Accordingly, utilities of 
VGAM 165 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATP1B4. 
CDC14 Cell Division Cycle 14 Homolog A (S. cerevisiae) 
(CDC14A, Accession NM_003672) is another VGAM 165 
host target gene. CDC14A BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by CDC14A, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CDC14A BINDING SITE, 
designated SEQ ID: 1047, to the nucleotide sequence of 
VGAM 165 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:500. 

[4892] Another function of VGAM165 is therefore inhibition of 
CDC14 Cell Division Cycle 14 Homolog A (S. cerevisiae) 



(CDC14A, Accession NM_003672). Accordingly, utilities of 
VGAM165 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDC14A. 
DKFZP434C171 (Accession NM.015621) is another 
VGAM165 host target gene. DKFZP434C171 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DKFZP434C171, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP434C171 BINDING SITE, designated SEQ ID:1641, to 
the nucleotide sequence of VGAM165 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 500. 
[4893] Another function of VGAM165 is therefore inhibition of 
DKFZP434C171 (Accession NM_015621). Accordingly, 
utilities of VGAM165 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434C171. Egf-like Module Containing, Mucin- 
like, Hormone Receptor-like Sequence 2 (EMR2, Accession 
NM_013447) is another VGAM 16 5 host target gene. EMR2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by EMR2, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
EMR2 BINDING SITE, designated SEQ ID:1453, to the nu- 
cleotide sequence of VGAM165 RNA, herein designated 
VGAM RNA, also designated SEQ ID:500. 

[4894] Another function of VGAM 16 5 is therefore inhibition of 

Egf-like Module Containing, Mucin-like, Hormone Recep- 
tor-like Sequence 2 (EMR2, Accession NM.013447). Ac- 
cordingly, utilities of VGAM165 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with EMR2. FYVE and Coiled-coil Domain Con- 
taining 1 (FYCOl, Accession NM.024513) is another 
VGAM 165 host target gene. FYCOl BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by FYCOl, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of FYCOl BINDING SITE, 
designated SEQ ID:2063, to the nucleotide sequence of 
VGAM 165 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:500. 

[4895] Another function of VGAM165 is therefore inhibition of 
FYVE and Coiled-coil Domain Containing 1 (FYCOl, Ac- 



cession NM.024513). Accordingly, utilities of VGAM165 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FYCOl. Golgi As- 
sociated, Gamma Adaptin Ear Containing, ARF Binding 
Protein 2 (GGA2, Accession NM.138640) is another 
VGAM165 host target gene. GGA2 BINDING SITE1 and 
GGA2 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by GGA2, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of GGA2 BINDING SITE1 and GGA2 BINDING 
SITE2, designated SEQ ID:2448 and SEQ ID: 1604 respec- 
tively, to the nucleotide sequence of VGAM165 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:500. 

[4896] Another function of VGAM165 is therefore inhibition of 
Golgi Associated, Gamma Adaptin Ear Containing, ARF 
Binding Protein 2 (GGA2, Accession NM.138640). Accord- 
ingly, utilities of VGAM165 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GGA2. ZFP100 (Accession XM.046390) is an- 
other VGAM 16 5 host target gene. ZFP100 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ZFP100, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZFP100 BIND- 
ING SITE, designated SEQ ID:2877, to the nucleotide se- 
quence of VGAM165 RNA, herein designated VGAM RNA, 
also designated SEQ ID:500. 

[4897] Another function of VGAM165 is therefore inhibition of 
ZFP100 (Accession XM.046390). Accordingly, utilities of 
VGAM165 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFP100. 
LOC64744 (Accession XM.029830) is another VGAM 16 5 
host target gene. LOC64744 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC64744, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC64744 BINDING 
SITE, designated SEQ ID:2607, to the nucleotide sequence 
of VGAM 165 RNA, herein designated VGAM RNA, also 
designated SEQ ID:500. 

[4898] Another function of VGAM165 is therefore inhibition of 



LOC64744 (Accession XM_029830). Accordingly, utilities 
of VGAM165 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC64744. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 166 (VGAM166) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4899] VGAM166 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM166 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4900] VGAM166 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 166 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[490 1 ] VGAM 166 gene encodes a VGAM 166 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM166 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM166 precursor RNA is designated SEQ 
ID: 152, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:152 is 
located at position 83280 relative to the genome of Vac- 
cinia Virus. 

[4902] VGAM166 precursor RNA folds onto itself, forming 

VGAM166 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
^ hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4903] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 166 folded precursor RNA into VGAM 166 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 85%) nucleotide se- 



quence of VGAM166 RNA is designated SEQ ID:501, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4904] VGAM166 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 166 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 166 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[4905] VGAM 166 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 166 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM166 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 



meant as an illustration only, and is not meant to be limit- 
ing - VGAM166 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 166 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4906] The complementary binding of VGAM166 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 166 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 166 host tar- 
get RNA into VGAM166 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4907] | t j S appreciated that VGAM 166 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 166 host target genes. The mRNA of 
each one of this plurality of VGAM166 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM166 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 166 RNA causes in- 
hibition of translation of respective one or more VGAM166 
host target proteins. 

[4908] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 166 gene, herein designated VGAM GENE, on one or 
more VGAM166 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[4909] | t j S y e t further appreciated that a function of VGAM 166 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM166 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM166 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM166 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4910] Nucleotide sequences of the VGAM166 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM 166 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM166 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 166 are further 
described hereinbelow with reference to Table 1. 

[4911] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM166 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 166 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[4912] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM166 gene, herein designated VGAM is 
inhibition of expression of VGAM166 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 166 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 166 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4913] MEF-2 (Accession XM.034883) is a VGAM 166 host target 
gene. MEF-2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
MEF-2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MEF-2 BINDING SITE, designated SEQ 
ID:2688, to the nucleotide sequence of VGAM 166 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:501. 

[4914] a function of VGAM 166 is therefore inhibition of MEF-2 
(Accession XM_034883). Accordingly, utilities of 
VGAM 166 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MEF-2. 
LOC146184 (Accession XM.096942) is another VGAM 166 



host target gene. LOC146184 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC146184, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC146184 BINDING 
SITE, designated SEQ ID:3281, to the nucleotide sequence 
of VGAM166 RNA, herein designated VGAM RNA, also 
designated SEQ ID:501. 

[4915] Another function of VGAM166 is therefore inhibition of 

LOC146184 (Accession XM.096942). Accordingly, utilities 
of VGAM166 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146184. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 167 (VGAM167) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4916] VGAM 167 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 167 was detected is described 



hereinabove with reference to Figs. 1-8. 

[49 17 ] VGAM167 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 167 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[4918] VGAM 167 gene encodes a VGAM 167 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM167 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM167 precursor RNA is designated SEQ 
ID: 153, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 153 is 
located at position 85141 relative to the genome of Vac- 
cinia Virus. 

[4919] VGAM 167 precursor RNA folds onto itself, forming 

VGAM 167 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 



accurate or partial inversed- reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[4920] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM167 folded precursor RNA into VGAM167 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM 167 RNA is designated SEQ ID:502, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4921] VGAM 167 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 167 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 167 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[4922] VGAM 167 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM167 host target 
RNA, herein designated VCAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM167 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM167 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 167 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[4923] The complementary binding of VGAM167 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 167 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM167 host tar- 
get RNA into VGAM167 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 4924 ] It is appreciated that VGAM 167 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 167 host target genes. The mRNA of 
each one of this plurality of VGAM167 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 167 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 167 RNA causes in- 
hibition of translation of respective one or more VGAM167 
host target proteins. 

[4925] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 167 gene, herein designated VGAM GENE, on one or 
more VGAM167 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 



cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4926] | t j S y et further appreciated that a function of VGAM167 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM167 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM167 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM167 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4927] Nucleotide sequences of the VGAM167 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 167 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 



of VGAM167 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM167 are further 
described hereinbelow with reference to Table 1. 

[4928] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM167 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM167 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4929] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM167 gene, herein designated VGAM is 
inhibition of expression of VGAM167 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 167 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 167 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4930] Cadherin 5, Type 2, VE-cadherin (vascular epithelium) 

(CDH5, Accession NM_001795) is a VGAM 167 host target 
gene. CDH5 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
CDH5, corresponding to a HOST TARGET binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of CDH5 BINDING SITE, designated SEQ ID:858, to 
the nucleotide sequence of VGAM167 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:502. 
[4931] a function of VGAM 167 is therefore inhibition of Cadherin 
5, Type 2, VE-cadherin (vascular epithelium) (CDH5, Ac- 
cession NM_001795), a gene which associates with alpha- 
catenin forming a link to the cytoskeleton. Accordingly, 
utilities of VGAM167 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CDH5. The function of CDH5 and its association with 
various diseases and clinical conditions, has been estab- 
lished by previous studies, as described hereinabove with 
reference to VGAM111.LNK (Accession NM.005475) is an- 
other VGAM 167 host target gene. LNK BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LNK, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of LNK BINDING 
SITE, designated SEQ ID:1216, to the nucleotide sequence 
of VGAM 167 RNA, herein designated VGAM RNA, also 



designated SEQ ID:502. 
[4932] Another function of VGAM167 is therefore inhibition of 
LNK (Accession NM_005475), a gene which links T-cell 
receptor activation signal to phospholipase c-gamma-1, 
grb-2 and phosphatidylinositol 3-kinase (by similarity). 
Accordingly, utilities of VGAM167 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with LNK. The function of LNK has been estab- 
lished by previous studies. .By PCR using primers based 
on the rat Lnk sequence and by screening ajurkat cDNA 
library, Li et al. (2000) obtained a cDNA encoding human 
LNK. Sequence analysis predicted that the 575-amino acid 
LNK protein contains an N-terminal proline-rich region, a 
pleckstrin homology (PH) domain, and an Src homology 2 
(SH2) domain; the PH and SH2 domains are similar to 
those of the APS protein. Northern blot analysis detected 
low expression of a 6.8-kb LNK transcript in various lym- 
phoid cell lines. Confocal fluorescence microscopy 
showed that the majority of LNK is located in the juxtanu- 
clear region with some found near the plasma membrane. 
Immunoprecipitation analysis demonstrated that LNK is 
phosphorylated by LCK (OMIM Ref. No. 153390) but not 
by SYK (OMIM Ref. No. 600085) and that LNK binds to the 



tyrosine-phosphorylated TCR zeta chain via its SH2 do- 
main. Functional analysis indicated that LNK inhibits the 
activation of NFAT (see OMIM Ref. No. 600489) in stimu- 
lated T cells Animal model experiments lend further sup- 
port to the function of LNK. Takaki et al. (2000) generated 
Lnk-deficient mice and found that although they had 
unimpaired T-cell development in thymus, pre-B and im- 
mature B cells accumulated in enlarged spleens. In bone 
marrow, there was also an increase in B-lineage cells, re- 
flecting enhanced production of B-cell progenitors due in 
part to hypersensitivity to SCF (KITLG; 184745) in the 
presence or absence of IL7 (OMIM Ref. No. 146660). 
Western blot analysis showed that mouse Lnk is actually a 
68-kD protein 

[4933] it is appreciated that the abovementioned animal model 
for LNK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4934] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4935] Lij v.; He, X.; Schembri-King, J.; Jakes, S.; Hayashi, J. : 
Cloning and characterization of human Lnk, an adaptor 



protein with pleckstrin homology and Src homology 2 do- 
mains that can inhibit T cell activation. J. Immun. 164: 
5199-5206, 2000. ; and 
t 4936 ] Takaki, S.; Sauer, K.; Iritani, B. M.; Chien, S.; Ebihara, Y.; 
Tsuji, K.; Takatsu, K.; Perlmutter, R. M. : Control of B cell 
production by the adaptor protein Lnk: definition of a 
conserve. 

[4937] Further studies establishing the function and utilities of 
LNK are found in John Hopkins OMIM database record ID 
605093, and in sited publications numbered 1582-1583 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Natriuretic Peptide 
Receptor B/guanylate Cyclase B (atrionatriuretic peptide 
receptor B) (NPR2, Accession NM_000907) is another 
VGAM167 host target gene. NPR2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by NPR2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of NPR2 BINDING SITE, 
designated SEQ ID:786, to the nucleotide sequence of 
VGAM167 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:502. 



[4938] Another function of VGAM167 is therefore inhibition of 
Natriuretic Peptide Receptor B/guanylate Cyclase B 
(atrionatriuretic peptide receptor B) (NPR2, Accession 
NM_000907). Accordingly, utilities of VGAM167 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NPR2. CLLD8 (Accession 
NM.031915) is another VGAM167 host target gene. 
CLLD8 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by CLLD8, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of CLLD8 BINDING SITE, designated SEQID:2219, 
to the nucleotide sequence of VGAM167 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:502. 

[4939] Another function of VGAM167 is therefore inhibition of 
CLLD8 (Accession NM_031915). Accordingly, utilities of 
VGAM 167 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CLLD8. 
FLJ22301 (Accession NM.024836) is another VGAM 167 
host target gene. FLJ22301 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ22301, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22301 BINDING SITE, 
designated SEQ ID:2094, to the nucleotide sequence of 
VGAM167 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:502. 

[4940] Another function of VGAM 167 is therefore inhibition of 

FLJ22301 (Accession NM.024836). Accordingly, utilities of 
VGAM 167 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22301. 
FLJ22833 (Accession NM.022837) is another VGAM167 
host target gene. FLJ22833 BINDING SITE is HOST TARGET 
binding site found in the 3 N untranslated region of mRNA 
encoded by FLJ22833, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22833 BINDING SITE, 
designated SEQ ID:2016, to the nucleotide sequence of 
VGAM 167 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:502. 

[4941] Another function of VGAM167 is therefore inhibition of 

FLJ22833 (Accession NM_022837). Accordingly, utilities of 
VGAM 167 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ22833. 
KIAA0125 (Accession NM.014792) is another VGAM 167 
host target gene. KIAA0125 BINDING SITE1 through 
KIAA0125 BINDING SITE5 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
KIAA0125, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of KIAA0125 BINDING SITE1 through KIAA0125 
BINDING SITE5, designated SEQ ID:1548, SEQ ID:1549, 
SEQ ID:1550, SEQ ID:1551 and SEQ ID:1552 respectively, 
to the nucleotide sequence of VGAM167 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:502. 
[4942] Another function of VGAM 167 is therefore inhibition of 
KIAA0125 (Accession NM.014792). Accordingly, utilities 
of VGAM167 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0125. LanC Lantibiotic Synthetase Component C-like 
2 (bacterial) (LANCL2, Accession NM.018697) is another 
VGAM 167 host target gene. LANCL2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by LANCL2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LANCL2 BINDING 
SITE, designated SEQ ID: 1860, to the nucleotide sequence 
of VGAM167 RNA, herein designated VGAM RNA, also 
designated SEQ ID:502. 

[4943] Another function of VGAM 16 7 is therefore inhibition of 
LanC Lantibiotic Synthetase Component C-like 2 
(bacterial) (LANCL2, Accession NM_018697). Accordingly, 
utilities of VGAM167 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with LANCL2. Seizure Related 6 Homolog (mouse) (SEZ6, 
Accession XM.058869) is another VGAM 16 7 host target 
gene. SEZ6 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
SEZ6, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of SEZ6 BINDING SITE, designated SEQ ID:2997, 
to the nucleotide sequence of VGAM 167 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:502. 

[4944] Another function of VGAM 167 is therefore inhibition of 
Seizure Related 6 Homolog (mouse) (SEZ6, Accession 
XM_058869). Accordingly, utilities of VGAM 167 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEZ6. Sorting Nexin 10 
(SNX10, Accession NM.013322) is another VGAM 167 host 
target gene. SNX10 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by SNX10, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SNX10 BINDING SITE, designated SEQ 
ID:1442, to the nucleotide sequence of VGAM 167 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:502. 

[4945] Another function of VGAM 167 is therefore inhibition of 
Sorting Nexin 10 (SNX10, Accession NM.013322). Ac- 
cordingly, utilities of VGAM167 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SNX10. Tumor Necrosis Factor Receptor Su- 
perfamily, Member 21 (TNFRSF21, Accession NM.014452) 
is another VGAM 167 host target gene. TNFRSF21 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded byTNFRSF21, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
TNFRSF21 BINDING SITE, designated SEQ ID: 1502, to the 
nucleotide sequence of VGAM167 RNA, herein designated 
VGAM RNA, also designated SEQ ID:502. 
[4946] Another function of VGAM 167 is therefore inhibition of 
Tumor Necrosis Factor Receptor Superfamily, Member 21 
(TNFRSF21, Accession NM_014452). Accordingly, utilities 
of VGAM167 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with TN- 
FRSF21. Testis-specific Transcript, Y-linked 11 (TTTY11, 
Accession NM.031929) is another VGAM 167 host target 
gene. TTTY11 BINDING SITE is HOST TARGET binding site 
found in the 5 N untranslated region of mRNA encoded by 
TTTY11, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TTTY11 BINDING SITE, designated SEQ 
ID:2221, to the nucleotide sequence of VGAM 167 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:502. 

[4947] Another function of VGAM167 is therefore inhibition of 
Testis-specific Transcript, Y-linked 11 (TTTY11, Acces- 
sion NM_031929). Accordingly, utilities of VGAM 16 7 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TTTY11. LOC143879 
(Accession XM.084666) is another VGAM167 host target 
gene. LOC143879 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC143879, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC143879 BINDING SITE, desig- 
nated SEQ ID:3063, to the nucleotide sequence of 
VGAM167 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:502. 
[4948] Another function of VGAM 167 is therefore inhibition of 

LOC143879 (Accession XM.084666). Accordingly, utilities 
of VGAM167 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143879. LOC145439 (Accession XM.085144) is an- 
other VGAM 167 host target gene. LOC145439 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC145439, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC145439 BINDING SITE, designated SEQ ID:3078, to 
the nucleotide sequence of VGAM167 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:502. 

[4949] Another function of VGAM167 is therefore inhibition of 

LOC145439 (Accession XM_085144). Accordingly, utilities 
of VGAM167 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145439. LOC147353 (Accession XM.097227) is an- 
other VGAM 167 host target gene. LOC147353 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147353, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147353 BINDING SITE, designated SEQ ID:3293, to 
the nucleotide sequence of VGAM167 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:502. 

[4950] Another function of VGAM167 is therefore inhibition of 

LOC147353 (Accession XM.097227). Accordingly, utilities 
of VGAM167 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147353. LOC221584 (Accession XM.168132) is an- 
other VGAM 167 host target gene. LOC221584 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221584, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221584 BINDING SITE, designated SEQ ID:3620, to 
the nucleotide sequence of VGAM167 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:502. 

[4951] Another function of VGAM167 is therefore inhibition of 

LOC221584 (Accession XM.168132). Accordingly, utilities 
of VGAM167 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221584. LOC257054 (Accession XM.171010) is an- 
other VGAM 167 host target gene. LOC257054 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC257054, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257054 BINDING SITE, designated SEQ ID:3682, to 
the nucleotide sequence of VGAM167 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:502. 

[4952] Another function of VGAM167 is therefore inhibition of 



LOC257054 (Accession XM_171010). Accordingly, utilities 
of VGAM167 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257054. LOC91145 (Accession XM.036454) is an- 
other VGAM167 host target gene. LOC91145 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91145, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91145 BINDING SITE, designated SEQ ID:2713, to the 
nucleotide sequence of VGAM167 RNA, herein designated 
VGAM RNA, also designated SEQ ID:502. 
[4953] Another function of VGAM167 is therefore inhibition of 
LOC91145 (Accession XM.036454). Accordingly, utilities 
of VGAM167 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91145. LOC93297 (Accession XM.050370) is another 
VGAM 167 host target gene. LOC93297 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC93297, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
LOC93297 BINDING SITE, designated SEQ ID:2929, to the 
nucleotide sequence of VGAM167 RNA, herein designated 
VGAM RNA, also designated SEQ ID:502. 

[4954] Another function of VGAM 167 is therefore inhibition of 
LOC93297 (Accession XM_050370). Accordingly, utilities 
of VGAM167 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC93297. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 168 (VGAM168) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4955] VGAM 168 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 168 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4956] VGAM 168 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 168 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
[4957] VGAM168 gene encodes a VCAM168 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM168 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM168 precursor RNA is designated SEQ 
ID: 154, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:154 is 
located at position 83136 relative to the genome of Vac- 
cinia Virus. 

[4958] VGAM 168 precursor RNA folds onto itself, forming 

VGAM 168 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4959] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 168 folded precursor RNA into VGAM 168 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 70%) nucleotide se- 
quence of VGAM168 RNA is designated SEQ ID:503, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4960] VGAM168 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 168 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 168 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[4961] VGAM 168 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 168 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM168 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM168 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 168 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[4962] The complementary binding of VGAM168 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 168 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 168 host tar- 
get RNA into VGAM168 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[4963] ^ is appreciated that VGAM168 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 168 host target genes. The mRNA of 
each one of this plurality of VGAM168 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 168 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 168 RNA causes in- 
hibition of translation of respective one or more VGAM168 
host target proteins. 

[4964] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 168 gene, herein designated VGAM GENE, on one or 
more VGAM168 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[4965] | t j S yet further appreciated that a function of VGAM168 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM168 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM168 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM168 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[4966] Nucleotide sequences of the VGAM168 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 168 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM168 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 168 are further 
described hereinbelow with reference to Table 1. 

[4967] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM168 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VCAM168 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[4968] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM168 gene, herein designated VGAM is 
inhibition of expression of VGAM168 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 168 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 168 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[4969] BTB and CNC Homology 1, Basic Leucine Zipper Transcrip- 
tion Factor 2 (BACH 2, Accession NM.021813) is a 
VGAM 168 host target gene. BACH 2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by BACH2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BACH 2 BINDING SITE, 
designated SEQ ID: 1961, to the nucleotide sequence of 
VGAM 168 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:503. 

[4970] a function of VGAM168 is therefore inhibition of BTB and 
CNC Homology 1, Basic Leucine Zipper Transcription Fac- 
tor 2 (BACH 2, Accession NM_021813), a gene which acts 
as repressor or activator, binds to maf recognition ele- 
ments. Accordingly, utilities of VGAM168 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with BACH 2. The function of BACH 2 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM 119. Giant Ax- 
onal Neuropathy (gigaxonin) (GAN, Accession 
NM.022041) is another VGAM 168 host target gene. GAN 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by GAN, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GAN BINDING SITE, designated SEQ ID: 1974, to the nu- 
cleotide sequence of VGAM168 RNA, herein designated 
VGAM RNA, also designated SEQ ID:503. 

[4971] Another function of VGAM168 is therefore inhibition of 
Giant Axonal Neuropathy (gigaxonin) (GAN, Accession 



NM_022041), a gene which plays an important role in 
neurofilament architecture. Accordingly, utilities of 
VGAM168 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GAN. The 
function of GAN and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM67.MHC Class II Transactivator (MHC2TA, Accession 
NM_000246) is another VGAM168 host target gene. 
MHC2TA BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
MHC2TA, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MHC2TA BINDING SITE, designated SEQ 
ID:720, to the nucleotide sequence of VGAM168 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:503. 

[4972] Another function of VGAM168 is therefore inhibition of 
MHC Class II Transactivator (MHC2TA, Accession 
NM_000246). Accordingly, utilities of VGAM 168 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MHC2TA. Myotubular My- 



opathy 1 (MTM1, Accession NM_000252) is another 
VGAM168 host target gene. MTM1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by MTM1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MTM1 BINDING SITE, 
designated SEQ ID:723, to the nucleotide sequence of 
VGAM168 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:503. 
[4973] Another function of VGAM168 is therefore inhibition of 
Myotubular Myopathy 1 (MTM1, Accession NM.000252). 
Accordingly, utilities of VGAM168 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MTM1. AWP1 (Accession NM_019006) is 
another VGAM 168 host target gene. AWP1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by AWP1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of AWP1 BIND- 
ING SITE, designated SEQ ID:1872, to the nucleotide se- 
quence of VGAM 168 RNA, herein designated VGAM RNA, 



also designated SEQ ID:503. 

[4974] Another function of VGAM168 is therefore inhibition of 
AWP1 (Accession NM_019006). Accordingly, utilities of 
VGAM168 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AWP1. 
Bladder Cancer Associated Protein (BLCAP, Accession 
NM_006698) is another VGAM 168 host target gene. BLCAP 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by BLCAP, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of BLCAP BINDING SITE, designated SEQ ID: 1324, to the 
nucleotide sequence of VGAM168 RNA, herein designated 
VGAM RNA, also designated SEQ ID:503. 

[4975] Another function of VGAM168 is therefore inhibition of 
Bladder Cancer Associated Protein (BLCAP, Accession 
NM_006698). Accordingly, utilities of VGAM 168 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BLCAP. Chromosome 5 
Open Reading Frame 3 (C5orf3, Accession NM_018691) is 
another VGAM 168 host target gene. C5orf3 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by C5orf3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of C5orf3 BIND- 
ING SITE, designated SEQ ID:1859, to the nucleotide se- 
quence of VGAM168 RNA, herein designated VGAM RNA, 
also designated SEQ ID:503. 

[4976] Another function of VGAM168 is therefore inhibition of 

Chromosome 5 Open Reading Frame 3 (C5orf3, Accession 
NM.018691). Accordingly, utilities of VGAM 168 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf3. CRK7 (Accession 
NM.016507) is another VGAM 168 host target gene. CRK7 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by CRK7, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CRK7 BINDING SITE, designated SEQ ID: 1690, to the nu- 
cleotide sequence of VGAM168 RNA, herein designated 
VGAM RNA, also designated SEQ ID:503. 

[4977] Another function of VGAM168 is therefore inhibition of 
CRK7 (Accession NM_016507). Accordingly, utilities of 



VGAM168 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CRK7. 
FLJ11101 (Accession NM.018322) is another VGAM 168 
host target gene. FLJ11101 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 11 101, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ11101 BINDING SITE, 
designated SEQ ID: 1814, to the nucleotide sequence of 
VGAM 168 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:503. 
[4978] Another function of VGAM 168 is therefore inhibition of 

FLJ11101 (Accession NM.018322). Accordingly, utilities of 
VGAM 168 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11101. 
FLJ12876 (Accession NM.022754) is another VGAM 168 
host target gene. FLJ 12876 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ 12876, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ12876 BINDING SITE, 



designated SEQ ID:2004, to the nucleotide sequence of 
VGAM168 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:503. 

[4979] Another function of VGAM168 is therefore inhibition of 

FLJ12876 (Accession NM.022754). Accordingly, utilities of 
VGAM 168 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12876. 
Kruppel-like Factor 12 (KLF12, Accession NM.007249) is 
another VGAM 168 host target gene. KLF12 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KLF12, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KLF12 BIND- 
ING SITE, designated SEQ ID:1374, to the nucleotide se- 
quence of VGAM 168 RNA, herein designated VGAM RNA, 
also designated SEQ ID:503. 

[4980] Another function of VGAM168 is therefore inhibition of 
Kruppel-like Factor 12 (KLF12, Accession NM_007249). 
Accordingly, utilities of VGAM168 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KLF12. MGC4734 (Accession NM_145051) 
is another VGAM 168 host target gene. MGC4734 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4734, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4734 BINDING SITE, designated SEQ ID:2513, to the 
nucleotide sequence of VGAM168 RNA, herein designated 
VGAM RNA, also designated SEQ ID:503. 

[4981] Another function of VGAM168 is therefore inhibition of 
MGC4734 (Accession NM_145051). Accordingly, utilities 
of VGAM168 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4734. PRO2000 (Accession NM.014109) is another 
VGAM 168 host target gene. PRO2000 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by PRO2000, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRO2000 
BINDING SITE, designated SEQ ID: 1469, to the nucleotide 
sequence of VGAM168 RNA, herein designated VGAM 
RNA, also designated SEQ ID:503. 

[4982] Another function of VGAM168 is therefore inhibition of 



PRO2000 (Accession NM_014109). Accordingly, utilities of 
VGAM168 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO2000. 
RAB33B, Member RAS Oncogene Family (RAB33B, Acces- 
sion NM.031296) is another VGAM168 host target gene. 
RAB33B BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
RAB33B, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RAB33B BINDING SITE, designated SEQ 
ID:2191, to the nucleotide sequence of VGAM168 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:503. 

[4983] Another function of VGAM168 is therefore inhibition of 
RAB33B, Member RAS Oncogene Family (RAB33B, Acces- 
sion NM_031296). Accordingly, utilities of VGAM 168 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RAB33B. Regulator of 
G-protein Signalling 12 (RGS12, Accession NM_002926) is 
another VGAM 168 host target gene. RGS12 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by RGS12, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RGS12 BIND- 
ING SITE, designated SEQ ID:972, to the nucleotide se- 
quence of VGAM168 RNA, herein designated VGAM RNA, 
also designated SEQ ID:503. 

[4984] Another function of VGAM 168 is therefore inhibition of 
Regulator of G-protein Signalling 12 (RGS12, Accession 
NM.002926). Accordingly, utilities of VGAM 168 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RGS12. Zinc Finger Protein 
387 (ZNF387, Accession NM.014682) is another 
VGAM 168 host target gene. ZNF387 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by ZNF387, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ZNF387 BINDING 
SITE, designated SEQ ID:1522, to the nucleotide sequence 
of VGAM 168 RNA, herein designated VGAM RNA, also 
designated SEQ ID:503. 

[4985] Another function of VGAM168 is therefore inhibition of 
Zinc Finger Protein 387 (ZNF387, Accession NM_014682). 



Accordingly, utilities of VGAM168 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF387. LOC158381 (Accession 
XM_048461) is another VGAM168 host target gene. 
LOC158381 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC158381, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC158381 BINDING SITE, desig- 
nated SEQ ID:2905, to the nucleotide sequence of 
VGAM168 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:503. 
[4986] Another function of VGAM 168 is therefore inhibition of 

LOC158381 (Accession XM.048461). Accordingly, utilities 
of VGAM168 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158381. LOC196411 (Accession XM.113714) is an- 
other VGAM 168 host target gene. LOC196411 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC196411, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC196411 BINDING SITE, designated SEQ ID:3412, to 
the nucleotide sequence of VGAM168 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:503. 

[4987] Another function of VGAM 168 is therefore inhibition of 

LOC196411 (Accession XM_113714). Accordingly, utilities 
of VGAM168 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196411. LOC51186 (Accession NM.016303) is an- 
other VGAM 168 host target gene. LOC51186 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC51186, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51186 BINDING SITE, designated SEQ ID:1680, to the 
nucleotide sequence of VGAM168 RNA, herein designated 
VGAM RNA, also designated SEQ ID:503. 

[4988] Another function of VGAM168 is therefore inhibition of 
LOC51186 (Accession NM_016303). Accordingly, utilities 
of VGAM168 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51186. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 169 (VGAM169) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[4989] VGAM169 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM169 was detected is described 
hereinabove with reference to Figs. 1-8. 

[4990] VGAM169 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 169 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[499 1 ] VGAM 169 gene encodes a VGAM 169 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM169 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM169 precursor RNA is designated SEQ 
ID: 155, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:155 is 



located at position 87488 relative to the genome of Vac- 
cinia Virus. 

[4992] VGAM169 precursor RNA folds onto itself, forming 

VGAM169 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[4993] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 169 folded precursor RNA into VGAM 169 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM 169 RNA is designated SEQ ID:504, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4994] VGAM 169 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM169 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 169 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 
[4995] VGAM 169 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 169 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM169 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 169 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 169 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4996] The complementary binding of VGAM 169 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 169 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 169 host tar- 
get RNA into VGAM169 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[4997] | t j S appreciated that VGAM 169 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 169 host target genes. The mRNA of 
each one of this plurality of VGAM169 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 169 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 169 RNA causes in- 
hibition of translation of respective one or more VGAM169 



host target proteins. 

[4998] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM169 gene, herein designated VGAM GENE, on one or 
more VGAM169 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[4999] | t j S y e t further appreciated that a function of VGAM 169 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM169 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM169 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM169 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5000] Nucleotide sequences of the VCAM169 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 169 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM169 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 169 are further 
described hereinbelow with reference to Table 1. 

[5001] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM169 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM169 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5002] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM169 gene, herein designated VGAM is 
inhibition of expression of VGAM169 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM169 correlate with, and may be deduced 
from, the identity of the target genes which VGAM169 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5003] Radixin (RDX, Accession NM.002906) is a VGAM169 host 
target gene. RDX BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by RDX, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RDX BINDING SITE, designated SEQ ID:971, 
to the nucleotide sequence of VGAM169 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID: 504. 

[5004] a function of VGAM 169 is therefore inhibition of Radixin 
(RDX, Accession NM_002906), a gene which plays a crucial 
role in the binding of the barbed end of actin filaments to 
the plasma membrane. Accordingly, utilities of VGAM169 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RDX. The function 
of RDX has been established by previous studies. Radixin 
is a cytoskeletal protein that may be important in linking 
actin to the plasma membrane. Cloning of the murine and 
porcine radixin cDNAs demonstrated a protein highly ho- 



mologous to ezrin (OMIM Ref. No. 123900) and moesin 
(OMIM Ref. No. 309845). Wilgenbus et al. (1993) cloned 
and sequenced the human radixin cDNA and found the 
predicted amino acid sequence for the human protein to 
be nearly identical to those predicted for radixin in the 
two other species. Animal model experiments lend further 
support to the function of RDX. The ezrin-radixin-moesin 
(ERM) family of proteins crosslink actin filaments and in- 
tegral membrane proteins. Radixin (encoded by Rdx) is 
the dominant ERM protein in the liver of wildtype mice and 
is concentrated at bile canalicular membranes (BCM). 
Kikuchi et al. (2002) showed that Rdx -/- mice are normal 
at birth, but their serum concentrations of conjugated 
bilirubin begin to increase gradually around 4 weeks of 
age, and they show mild liver injury after 8 weeks. This 
phenotype is similar to human conjugated hyperbiliru- 
binemia in Dubin-Johnson syndrome (OMIM Ref. No. 
237500), which is caused by mutations in the ABCC2 gene 
(OMIM Ref. No. 601107), although Dubin-Johnson syn- 
drome is not associated with overt liver injury. In wildtype 
mice, the protein product of the ABCC2 gene, multidrug 
resistance protein-2, or MRP2, concentrates at BCMs to 
secrete conjugated bilirubin into bile. In the BCMs of Rdx 



-/- mice, Mrp2 is decreased compared with other BCM 
proteins such as dipeptidyl peptidase IV (CD26; 102720) 
and P-glycoproteins. In vitro binding studies showed that 
radixin associates directly with the carboxy-terminal cyto- 
plasmic domain of human MRP2. These findings indicated 
that radixin is required for secretion of conjugated biliru- 
bin through its support of Mrp2 localization at BCMs. 

[5005] it is appreciated that the abovementioned animal model 
for RDX is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[5006] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5007] wilgenbus, K. K.; Milatovich, A.; Francke, U.; Furthmayr, H. 
: Molecular cloning, cDNA sequence, and chromosomal 
assignment of the human radixin gene and two dispersed 
pseudogenes. Genomics 16: 199-206, 1993. ; and 

[5008] Kikuchi, S.; Hata, M.; Fukumoto, K.; Yamane, Y.; Matsui, 
T.; Tamura, A.; Yonemura, S.; Yamagishi, H.; Keppler, D.; 
Tsukita, S.; Tsukita, S. : Radixin deficiency causes conju- 
gated hyperbi. 

[5009] Further studies establishing the function and utilities of 



RDX are found in John Hopkins OMIM database record ID 
179410, and in sited publications numbered 624-625 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.Transient Receptor 
Potential Cation Channel, Subfamily C, Member 3 (TRPC3, 
Accession NM_003305) is another VGAM169 host target 
gene. TRPC3 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TRPC3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TRPC3 BINDING SITE, designated SEQ 
ID:1010, to the nucleotide sequence of VGAM169 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:504. 

[5010] Another function of VGAM169 is therefore inhibition of 

Transient Receptor Potential Cation Channel, Subfamily C, 
Member 3 (TRPC3, Accession NM_003305). Accordingly, 
utilities of VGAM169 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TRPC3. LOC131000 (Accession XM_067145) is an- 
other VGAM 169 host target gene. LOC131000 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC131000, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC131000 BINDING SITE, designated SEQ ID:3038, to 
the nucleotide sequence of VGAM169 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 504. 

[5011] Another function of VGAM169 is therefore inhibition of 

LOC131000 (Accession XM_067145). Accordingly, utilities 
of VGAM169 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC131000. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 170 (VGAM170) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5012] VGAM 170 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM170 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5013] VGAM 170 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM170 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[5014] VGAM 170 gene encodes a VGAM 170 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM170 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM170 precursor RNA is designated SEQ 
ID: 156, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:156 is 
located at position 88940 relative to the genome of Vac- 
cinia Virus. 

[5015] VGAM 170 precursor RNA folds onto itself, forming 

VGAM 170 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[5016] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM170 folded precursor RNA into VGAM170 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM 170 RNA is designated SEQ ID:505, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5017] VGAM 170 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 170 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 170 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[5018] VGAM 170 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 170 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM170 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM170 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM170 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[5019] The complementary binding of VGAM170 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 170 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 170 host tar- 



get RNA into VGAM170 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5020] it is appreciated that VGAM 170 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 170 host target genes. The mRNA of 
each one of this plurality of VGAM170 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM170 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 170 RNA causes in- 
hibition of translation of respective one or more VGAM170 
host target proteins. 

t 5021 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 170 gene, herein designated VGAM GENE, on one or 
more VGAM170 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 5022 ] It is yet further appreciated that a function of VGAM170 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM170 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM170 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM170 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5023] Nucleotide sequences of the VGAM170 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 170 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM170 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 170 are further 



described hereinbelow with reference to Table 1. 

[5024] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM170 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM170 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5025] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM170 gene, herein designated VGAM is 
inhibition of expression of VGAM170 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 170 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 170 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5026] Actin, Alpha 2, Smooth Muscle, Aorta (ACTA2, Accession 
NM_001613) is a VGAM 170 host target gene. ACTA2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ACTA2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of ACTA2 BINDING SITE, designated SEQ ID:839, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 

[5027] a function of VGAM 170 is therefore inhibition of Actin, 
Alpha 2, Smooth Muscle, Aorta (ACTA2, Accession 
NM.001613). Accordingly, utilities of VGAM 170 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ACTA2. Aspartate Beta- 
hydroxylase (ASPH, Accession NM_032466) is another 
VGAM 170 host target gene. ASPH BINDING SITE1 and 
ASPH BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by ASPH, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of ASPH BINDING SITE1 and ASPH BINDING SITE2, 
designated SEQ ID:2251 and SEQ ID:2253 respectively, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5028] Another function of VGAM170 is therefore inhibition of 
Aspartate Beta- hydroxylase (ASPH, Accession 
NM_032466), a gene which specifically hydroxylates the 
beta carbon of aspartic acid or asparagine residues in cer- 



tain epidermal growth factor (EGF)-like domains of a 
number of proteins. Accordingly, utilities of VGAM170 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ASPH. The function of 
ASPH has been established by previous studies. In hepa- 
tocellular carcinoma (HCC; 114550), one of the most 
prevalent tumors in the world which occurs with especially 
high frequency in sub-Saharan Africa and the Far East, a 
specific antigen is highly expressed; it is highly expressed 
also in cholangiocarcinomas. Lavaissiere et al. (1996) re- 
ported cDNA cloning of the human gene encoding this 
antigen, as partyl (as paraginyl)- beta- hydroxylase 
(symbolized HAAH by them), and demonstrated that in 
these tumor lines it is expressed in an enzymatically ac- 
tive form. The gene encodes a deduced 744-amino acid 
polypeptide with high homology (81%) to the bovine gene 
Qia et al., 1992). Lavaissiere et al. (1996) found that their 
cDNA human sequence was 99% homologous to the se- 
quence for ASPH reported by Korioth et al. (1994), differ- 
ing only at amino acid residues 565 (tyr to ile), 575 
(trp-trp-thr to cys-gly), 585 (asp to gin), and 709 (arg to 
lys). They noted also a silent TCC-to-TCA transition at 
peptide residue 161. Lavaissiere et al. (1996) speculated 



about the possible relationship of the malignant pheno- 
type of regulated aspartyl/asparaginyl-beta-hydroxylation 
in EGF-like domains of proteins such as the mammalian 
Notch homologs (e.g., 190198, 600275, and 600276), 
which are known to be involved in cell differentiation and 
whose cytoplasmic domains have been shown to be onco- 
genic. By screening a heart cDNA library, followed by RT- 
PCR, Lim et al. (2000) isolated cDNAs encoding the 
225-amino acid junctin protein and a 210-amino acid 
isoform. The authors noted that a 73-residue stretch in 
junctin has a completely matched region in the ASPH pro- 
tein. Southern blot analysis indicated that junctin and 
ASPH exist as a single-copy gene. Northern blot analysis 
revealed expression of 3.0- and 4.2-kb transcripts in car- 
diac and skeletal muscle; expression was higher in skele- 
tal muscle. SDS-PAGE analysis of the translated cDNAs 
showed expression of 26- and 28-kD proteins. By screen- 
ing a skeletal muscle cDNA library with a dog junctin 
probe, Treves et al. (2000) identified cDNAs encoding hu- 
man junctin and junctate. Sequence analysis predicted 
that junctate, a 299-amino acid protein, shares the first 
93 amino acids of the long isoform of junctin (and, par- 
tially, of ASPH), whereas its 64 C-terminal residues are 



identical to the central region of ASPH. Northern blot 
analysis detected a 2.6-kb transcript in heart, brain, pan- 
creas, placenta, lung, liver, kidney, and skeletal muscle; 
highest levels were in heart, brain, and pancreas, and low- 
est levels were in skeletal muscle. In contrast, junctin was 
expressed only in cardiac and skeletal muscle. Southern 
blot and PCR analyses indicated that ASPH, junctin, and 
junctate are splice variants of the same gene; ASPH uses 
exons 1, 3, 5, and 8 through 16, whereas junctin uses ex- 
ons 2, 3, 5, and 6, and junctate uses exons 2 through 5 
and 8 through 16. Fluorescence microscopy showed junc- 
tate expression in sarco(endo)plasmic reticulum mem- 
branes. Immunoblot analysis indicated that junctate is ex- 
pressed as a 32-kD protein in kidney microsomes. Bind- 
ing analysis determined that junctate binds calcium with 
high capacity and moderate affinity. 

[5029] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5030] Lavaissiere, L; Jia, S.; Nishiyama, M.; de la Monte, S.; 

Stern, A. M.; Wands, J. R.; Friedman, P. A. : Overexpression 
of human aspartyl(asparaginyl)-beta-hydroxylase in hep- 
atocellular carcinoma and cholangiocarcinoma. J. Clin. In- 



vest. 98: 1313-1323, 1996. ; and 

[5031] Treves, S.; Feriotto, C; Moccagatta, L; Gambari, R.; 

Zorzato, F. : Molecular cloning, expression, functional 
characterization, chromosomal localization, and gene 
structure of junctate. 

[5032] Further studies establishing the function and utilities of 
ASPH are found in John Hopkins OMIM database record ID 
600582, and in sited publications numbered 2321-2327 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Cell Division Cycle 
42 (GTP binding protein, 25kDa) (CDC42, Accession 
NM_001791) is another VCAM170 host target gene. 
CDC42 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
CDC42, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CDC42 BINDING SITE, designated SEQ 
ID:856, to the nucleotide sequence of VGAM170 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5033] Another function of VGAM170 is therefore inhibition of 
Cell Division Cycle 42 (GTP binding protein, 25kDa) 



(CDC42, Accession NM_001791). Accordingly, utilities of 
VGAM170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDC42. 
Cytoplasmic Linker Associated Protein 1 (CLASP1, Acces- 
sion XM_037105) is another VGAM170 host target gene. 
CLASP1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
CLASP1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CLASP1 BINDING SITE, designated SEQ 
ID:2718, to the nucleotide sequence of VGAM170 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5034] Another function of VGAM170 is therefore inhibition of 
Cytoplasmic Linker Associated Protein 1 (CLASP1, Acces- 
sion XM_037105), a gene which plays a role in the local 
regulation of microtubule dynamics . Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
CLASP1. The function of CLASP1 has been established by 
previous studies. CLIP170 (OMIM Ref. No. 179838) and 
CLIP115 (OMIM Ref. No. 603432) are cytoplasmic linker 



proteins that associate specifically with the ends of grow- 
ing microtubules and may act as anticatastrophe factors. 
Using a yeast 2-hybrid screen with an N-terminal region 
of CLIP115 as bait, followed by cDNA library screening, 
RACE analysis, and EST database searching, Akhmanova et 
al. (2001) identified mouse and human cDNAs encoding 2 
CLIP-associated proteins, CLASP1 and CLASP2 (OMIM Ref. 
No. 605853). The CLASPs are homologous to a Drosophila 
microtubule-associated protein termed Orbit or Mast. 
CLASP1 is identical to the protein encoded by a partial 
cDNA, KIAA0622, identified by Ishikawa et al. (1998), al- 
though the KIAA0622 protein lacks the N-terminal 249 
amino acids of the 1,538-amino acid CLASP1 protein re- 
ported by Akhmanova et al. (2001). CLASP2 shares ap- 
proximately 75% identity with the KIAA0627 protein, 
which is encoded by a partial cDNA also identified by 
Ishikawa et al. (1998). There are several CLASP isoforms 
due to alternative splicing. Northern blot analysis of 
mouse tissues detected highest expression of Claspl in 
brain, heart, and testis, while Clasp2 mRNAs were en- 
riched in the brain. The Clasp2-beta transcript appeared 
to be brain specific. By RT-PCR analysis, Ishikawa et al. 
(1998) detected ubiquitous expression of CLASP1, which 



they called KIAA0622. Akhmanova et al. (2001) showed 
that CLASPs bind CLIPs and microtubules, colocalize with 
the CLIPs at microtubule distal ends, and have micro- 
tubule-stabilizing effects in transfected cells. After serum 
induction, CLASPs relocalize to distal segments of micro- 
tubules at the leading edge of motile fibroblasts. 
Akhmanova et al. (2001) provided evidence that this 
asymmetric CLASP distribution is mediated by phos- 
phatidylinositol 3-kinase (see OMIM Ref. No. 171834) and 
glycogen synthase kinase 3-beta (OMIM Ref. No. 605004). 
Antibody injections suggested that CLASP2 is required for 
the orientation of stabilized microtubules toward the 
leading edge. The authors proposed that CLASPs are in- 
volved in the local regulation of microtubule dynamics in 
response to positional cues. 

[5035] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5036] Akhmanova, A.; Hoogenraad, C. C; Drabek, K.; Stepanova, 
T.; Dortland, B.; Verkerk, T.; Vermeulen, W.; Burgering, B. 
M.; De Zeeuw, C. I.; Grosveld, F.; Caljart, N. : CLASPs are 
CLIP-115 and -170 associating proteins involved in the 
regional regulation of microtubule dynamics in motile fi- 



broblasts. Cell 104: 923-935, 2001. ; and 
[5037] ishikawa, K.; Nagase, T.; Suyama, M.; Miyajima, N.; 

Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, O. : Prediction 
of the coding sequences of unidentified human genes. X. 
The complete sequ. 
[5038] Further studies establishing the function and utilities of 
CLASP1 are found in John Hopkins OMIM database record 
ID 605852, and in sited publications numbered 153 and 
2136 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Copine III 
(CPNE3, Accession NM.003909) is another VGAM170 host 
target gene. CPNE3 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by CPNE3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CPNE3 BINDING SITE, designated SEQ 
ID:1069, to the nucleotide sequence of VGAM170 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5039] Another function of VGAM170 is therefore inhibition of 
Copine III (CPNE3, Accession NM_003909), a gene which 
may function in membrane traffiking. Accordingly, utilities 



of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with CPNE3. 
The function of CPNE3 has been established by previous 
studies. By screening human brain cDNAs for the potential 
to encode proteins larger than 50 kD, Ishikawa et al. 
(1998) identified a CPNE3 cDNA, which they called 
KIAA0636. The deduced 537-amino acid CPNE3 protein is 
65.7% identical to CPNE1. By SDS-PAGE, the in vitro tran- 
scribed/translated product of the CPNE3 cDNA had a 
molecular mass of 65 kD. RT-PCR detected CPNE3 ex- 
pression in all human tissues examined By immunopre- 
cipitation and kinase assays, Caudell et al. (2000) 
serendipitously identified a 60-kD protein identical to 
CPNE3. CPNE3 contains 2 N-terminal C2 domains, like 
CPNE1, CPNE6 (OMIM Ref. No. 605688), and CPNE7 (OMIM 
Ref. No. 605689), but these 4 copines have divergent C 
termini. CPNE3 is 63%, 52%, and 47% identical to CPNE1, 
CPNE6, and CPNE7, respectively. Northern blot analysis 
revealed ubiquitous expression of a 5.0-kb transcript. 
Biochemical analysis showed that CPNE3 appears to pos- 
sess endogenous kinase activity, although it lacks a clas- 
sic kinase domain. CPNE3 is phosphorylated on both ser- 
ine and threonine residues but not on tyrosine residues. 



[5040] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5041] creutz, C. E.; Tomsig, J. L; Snyder, S. L; Gautier, M.-C; 
Skouri, F.; Beisson, J.; Cohen, J. : The copines, a novel 
class of C2 domain-containing, calcium-dependent, 
phospholipid-binding proteins conserved from Parame- 
cium to humans. J. Biol. Chem. 273: 1393-1402, 1998. ; 
and 

[5042] caudell, E. C; Caudell, J. J.; Tang, C.-H.; Yu, T.-K.; Fred- 
erick, M.J.; Grimm, E. A. : Characterization of human 
copine III as a phosphoprotein with associated kinase ac- 
tivity. Biochem. 

[5043] Further studies establishing the function and utilities of 
CPNE3 are found in John Hopkins OMIM database record 
ID 604207, and in sited publications numbered 106 and 
2136 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Dachshund Ho- 
molog (Drosophila) (DACH, Accession NM_080759) is an- 
other VGAM170 host target gene. DACH BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DACH, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DACH BIND- 
ING SITE, designated SEQ ID:2388, to the nucleotide se- 
quence of VGAM170 RNA, herein designated VGAM RNA, 
also designated SEQ ID:505. 
[5044] Another function of VGAM 170 is therefore inhibition of 
Dachshund Homolog (Drosophila) (DACH, Accession 
NM_080759), a gene which regulates early progenitor cell 
proliferation during retinogenesis and pituitary develop- 
ment . Accordingly, utilities of VGAM170 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with DACH. The function of DACH has 
been established by previous studies. The Drosophila 
'dachshund' (dac) gene is involved in both eye and leg de- 
velopment. Dac, 'eyeless' (ey), and 'eyes absent' (eya) are 
considered potential master genes in eye formation. By 
searching an EST database, Hammond et al. (1998) identi- 
fied cDNAs corresponding to DACH, a human dac ho- 
molog. The authors used DACH cDNAs as a probe to iso- 
late mouse Dach cDNAs from an embryonic library. Both 
mouse and human Dach mRNAs contain long stretches of 
trinucleotide repeats in their 5-prime untranslated re- 
gions. The predicted 517-amino acid human DACH pro- 



tein is 99% identical to Dach. Sequence analysis revealed 
that Drosophila dac and mammalian DACH proteins share 
conserved domains at their N and C termini, designated 
Dachbox-N and Dachbox-C, respectively. The SKI (OMIM 
Ref. No. 164780) protooncogene and the related SNO 
(OMIM Ref. No. 165340) protein also contain Dachbox-N, 
as well as a C-terminal motif corresponding to the helical 
coiled-coil domain beginning in Dachbox-C. While the C- 
terminal motif is only weakly conserved between SKI and 
SNO and the dac-related proteins at the level of sequence, 
it is likely to be highly homologous at the level of tertiary 
structure and may mediate protein dimerization. Ham- 
mond et al. (1998) considered SKI, SNO, and the dac- 
related proteins to be members of a gene superfamily. In 
situ hybridization revealed that mouse Dach mRNA is ex- 
pressed in eye, limb, rib primordia, central nervous sys- 
tem, and genital eminence in embryos. Pax6 (OMIM Ref. 
No. 607108), the mammalian homolog of ey, and Dach 
show overlapping but nonidentical expression patterns. 
However, Dach expression in forebrain is unaffected in 
Pax6 mutant (small eye) mice, indicating that, at least in 
brain, Pax6 does not directly regulate Dach. The authors 
concluded that Dach joins a group of homologous eye 



genes shared by Drosophila and mouse, supporting the 
concept that a conserved genetic network operates in eye 
development in diverse organisms. In mice homozygously 
deleted for the Six6 (OMIM Ref. No. 606326) home- 
odomain factor, Li et al. (2002) observed that Six6, in as- 
sociation with Dach corepressors, regulates early progeni- 
tor cell proliferation during mammalian retinogenesis and 
pituitary development by directly repressing cyclin- 
dependent kinase inhibitors, including the p27Kipl (OMIM 
Ref. No. 600778) promoter. Li et al. (2002) concluded that 
their data revealed a molecular mechanism by which a tis- 
sue-specific transcriptional repressor-corepressor com- 
plex can provide an organ-specific strategy for physio- 
logic expansion of precursor populations. Animal model 
experiments lend further support to the function of 
DACH. Davis et al. (2001) generated Dachl-deficient mice 
which died during postnatal day 1 and exhibited failure to 
suckle, cyanosis, and respiratory distress. The authors hy- 
pothesized that a lack of morphologic defects in these 
mutant mice may be due to compensation by an addi- 
tional Dach homolog. 
[5045] it is appreciated that the abovementioned animal model 
for DACH is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[5046] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5047] Hammond, K. L; Hanson, I. M.; Brown, A. C; Lettice, L A.; 
Hill, R. E. : Mammalian and Drosophila dachshund genes 
are related to the Ski proto-oncogene and are expressed 
in eye and limb. Mech. Dev. 74: 121-131, 1998. ; and 

[5048] Lij x. ; Perissi, V.; Liu, F.; Rose, D. W.; Rosenfeld, M. G. : 

Tissue-specific regulation of retinal and pituitary precur- 
sor cell proliferation. Science 297: 1180-1183, 2002. 

[5049] Further studies establishing the function and utilities of 

DACH are found in John Hopkins OMIM database record ID 
603803, and in sited publications numbered 225-229 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Extracellular Matrix 
Protein 2, Female Organ and Adipocyte Specific (ECM2, 
Accession NM_001393) is another VCAM170 host target 
gene. ECM2 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
ECM2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 



ble 2 illustrates the complementarity of the nucleotide se- 
quences of ECM2 BINDING SITE, designated SEQ ID:823, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 
[5050] Another function of VGAM170 is therefore inhibition of 
Extracellular Matrix Protein 2, Female Organ and 
Adipocyte Specific (ECM2, Accession NM.001393). Ac- 
cordingly, utilities of VGAM170 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ECM2. Endothelin Receptor Type A (EDNRA, 
Accession XM.034331) is another VGAM 170 host target 
gene. EDNRA BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
EDNRA, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EDNRA BINDING SITE, designated SEQ 
ID:2681, to the nucleotide sequence of VGAM 170 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5051] Another function of VGAM170 is therefore inhibition of 
Endothelin Receptor Type A (EDNRA, Accession 
XM_034331), a gene which binds endothelins, and in- 



duces intracellular calcium flux and arachidonic acid ac- 
cumulation. Accordingly, utilities of VGAM170 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with EDNRA. The function of EDNRA 
has been established by previous studies. See 131244. 
The endothelin receptor with highest affinity for ET1 
(OMIM Ref. No. 131240) has been called ETA. Cyr et al. 
(1991) isolated a cDNA clone of a human endothelin re- 
ceptor from a placental cDNA library. The deduced amino 
acid sequence was 94% identical to the bovine endothelin 
ETA receptor and was judged to represent the human ho- 
molog. They assigned the ETRA gene to chromosome 4 by 
analysis of its segregation pattern in rodent/human hy- 
brids. Hosoda et al. (1992) isolated and characterized the 
gene for the human endothelin-A receptor. Southern blot 
analyses demonstrated that it is present in single copy. 
The gene spans more than 40 kb and contains 8 exons 
and 7 introns. The transcription start site, determined by 
primer extension experiments, was 502 bp upstream of 
the methionine initiation codon. Using human/rodent so- 
matic hybrid cell DNAs, Hosoda et al. (1992) also assigned 
the gene to chromosome 4. Northern blot analyses 
demonstrated a 4.3-kb mRNA in a wide variety of human 



tissues with the highest level in the aorta and a substan- 
tial level in cultured human mesangial cells. Endothelin-1 
inhibits active Na-K transport by as much as 50% in the 
renal tubule and other tissues (Zeidel et al., 1989). Okafor 
and Delamere (2001) noted that the presence of low levels 
of ET1 in aqueous humor combined with the potential for 
release of ET1 from ciliary processes suggested that the 
crystalline lens could be exposed to ET1 in vivo. They 
studied the influence of ET1 on active Na-K transport in 
the porcine lens. Their results suggested that ET1 inhib- 
ited active lens Na-K transport by activating EDNRA and 
EDNRB. Activation of the ET receptors also caused an in- 
crease in cytoplasmic calcium concentration in cultured 
lens epithelial cells. Both responses to ET1 appear to have 
a tyrosine kinase step. 

[5052] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5053] Hosoda, K.; Nakao, K.; Tamura, N.; Arai, H.; Ogawa, Y.; 

Suga, S.; Nakanishi, S.; Imura, H. : Organization, structure, 
chromosomal assignment, and expression of the gene en- 
coding the human endothelin-A receptor. J. Biol. Chem. 
267: 18797-18804, 1992. ; and 



[5054] okafor, M. C; Delamere, N. A. : The inhibitory influence of 
endothelin on active sodium-potassium transport in 
porcine lens. Invest. Ophthal. Vis. Sci. 42: 1018-1023, 
2001. 

[5055] Further studies establishing the function and utilities of 
EDNRAare found in John Hopkins OMIM database record 
ID 131243, and in sited publications numbered 
2861-904, 514-51 and 905 listed in the bibliography 
section hereinbelow, which are also hereby incorporated 
by reference. Ectodermal-neural Cortex (with BTB-like do- 
main) (ENC1, Accession NM.003633) is another VGAM 170 
host target gene. ENC1 BINDING SITE is HOST TARGET 
binding site found in the 3 N untranslated region of mRNA 
encoded by ENC1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ENC1 BINDING SITE, desig- 
nated SEQ ID: 1045, to the nucleotide sequence of 
VGAM 170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 

[5056] Another function of VGAM170 is therefore inhibition of 
Ectodermal-neural Cortex (with BTB-like domain) (ENC1, 
Accession NM_003633), a gene which is an actin-binding 



protein involved in the regulation of neuronal process for- 
mation and in differentiation of neural crest cells. Accord- 
ingly, utilities of VGAM170 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ENC1. The function of ENC1 has been estab- 
lished by previous studies. DNA damage and/or hyper- 
proliferative signals activate wildtype p53 tumor suppres- 
sor protein (TP53; 191170), inducing cell cycle arrest or 
apoptosis. Mutations that inactivate p53 occur in 50% of 
all tumors. Polyak et al. (1997) used serial analysis of 
gene expression (SAGE) to evaluate cellular mRNA levels in 
a colorectal cancer cell line transfected with p53. Of 7,202 
transcripts identified, only 14 were expressed at levels 
more than 10-fold higher in p53-expressing cells than in 
control cells. Polyak et al. (1997) termed these genes 
'p53-induced genes,' or PIGs, several of which were pre- 
dicted to encode redox-controlling proteins. They noted 
that reactive oxygen species (ROS) are potent inducers of 
apoptosis. Flow cytometric analysis showed that p53 ex- 
pression induces ROS production, which increases as 
apoptosis progresses under some conditions. The authors 
stated that the PIG10 gene, also called ENC1, encodes an 
actin-binding protein. By screening fetal and adult hip- 



pocampus cDNA libraries using a brain development-re- 
lated cDNA as the probe, Kim et al. (1998) obtained cD- 
NAs encoding ENC1, which they called NRPB 
(nuclear-restricted protein/brain). Human and mouse 
ENC1 share 99% amino acid identity. The deduced 
589-amino acid ENC1 protein has a 114-amino acid BTB/ 
POZ-like domain in the alpha-helical N terminus and a 
beta sheet bearing a 50-amino acid 'kelch' motif repeated 
6 times in the C terminus. The kelch motif invariably con- 
tains 2 adjacent glycine residues and shares homology 
with several actin-associated proteins, including the 
Drosophila kelch protein. Northern blot analysis detected 
abundant expression of a 5.5-kb ENC1 transcript in fetal 
brain, with moderate expression in fetal heart, lung, and 
kidney. In adult tissues, high levels of ENC1 were detected 
in brain, particularly in amygdala and hippocampus, and 
lower levels were detected in pancreas. In 12 day- but not 
10 day-postcoitus mouse embryos, expression of Encl 
was 50-fold higher in brain than in other tissues. Im- 
munoprecipitation and Western blot analysis showed that 
ENC1 is expressed as a 67-kD protein in nuclear pellets 
and as 67- and 57-kD proteins in total cell lysates from 
primary neurons. Western blot analysis, immunofluores- 



cence, and confocal microscopy demonstrated that Encl is 
expressed in the nuclear matrix of rat hippocampal neu- 
rons but not at all in astrocytes. By searching an EST 
database for homologs of mouse Encl, Hernandez et al. 
(1998) identified human ENCl. Northern blot analysis de- 
tected abundant expression of an approximately 4.5-kb 
ENCl transcript in brain, with lower expression in pan- 
creas and no expression in other tissues. Within the cen- 
tral nervous system, expression was highest in cerebral 
cortex, frontal and temporal lobes, putamen, and spinal 
cord; lower expression was found in medulla and cerebel- 
lum, and very low levels of expression were found in the 
occipital pole. Low levels of ENCl were also detected in a 
variety of neural tumor cell lines. ENCl expression in- 
creased dramatically in a neuroblastoma cell line under- 
going retinoic acid-induced differentiation. By differential 
display, Zhao et al. (2000) identified rat Encl as a tran- 
script associated with differentiation of rat preadipocytes 
in primary culture. Using the fragment identified by dif- 
ferential display as probe, they cloned full-length Encl 
cDNA from a mouse brain cDNA library. By Northern blot 
analysis of rat tissues, Zhao et al. (2000) found high ex- 
pression in brain, low expression in testis, and no expres- 



sion in other tissues tested. They also found high expres- 
sion of Encl in the stroma-vascular fraction of adipose 
tissue but very little in mature adipocyte fraction. Tran- 
sient transfection in a 3T3 fibroblastic preadipocyte cell 
line resulted in subcellular colocalization with F-actin 
(OMIM Ref. No. 102560). Kim et al. (1998) showed that 
expression of ENC1 induced neuronal process formation, 
whereas antisense treatment inhibited neurite develop- 
ment. Immunoblot analysis showed that ENC1 can be 
phosphorylated and binds to the functionally active hy- 
pophosphorylated form of the nuclear matrix protein RBI 
(OMIM Ref. No. 180200) during neuronal differentiation. 
Using primary cell culture of rat stroma-vascular cells, 
Zhao et al. (2000) found that transient early expression of 
Encl preceded the conversion of the fibroblastic 
preadipocytes to mature adipose. Encl expression also 
preceded expression of adipocyte-specific markers, in- 
cluding transcription factors known to activate adipocyte 
genes. Antisense transfection blocked differentiation to 
the mature adipocyte morphology. 
[5057] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[5058] zhao, L; Gregoire, F.; Sul, H. S. : Transient induction of 
ENC-1, a kelch-related actin-binding protein, is required 
for adipocyte differentiation. J. Biol. Chem. 275: 
16845-16850, 2000. ; and 

[5059] Hernandez, M.-C; Andres-Barquin, P. J.; Israel, M. A. : As- 
signment of the ectodermal-neural cortex 1 gene (Encl) 
to mouse chromosome band 13D1 by fluorescence in situ 
hybridization. Cy. 

[5060] Further studies establishing the function and utilities of 
ENC1 are found in John Hopkins OMIM database record ID 
605173, and in sited publications numbered 538-541, 53 
and 1073 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Fanconi 
Anemia, Complementation Group F (FANCF, Accession 
NM_022725) is another VGAM170 host target gene. 
FANCF BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by FANCF, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of FANCF BINDING SITE, designated SEQ ID: 1999, 
to the nucleotide sequence of VGAM170 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:505. 



[5061] Another function of VGAM170 is therefore inhibition of 
Fanconi Anemia, Complementation Group F (FANCF, Ac- 
cession NM.022725). Accordingly, utilities of VGAM170 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FANCF. Fc Frag- 
ment of IgA, Receptor For (FCAR, Accession NM.133279) 
is another VGAM170 host target gene. FCAR BINDING 
SITE1 and FCAR BINDING SITE2 are HOST TARGET binding 
sites found in untranslated regions of mRNA encoded by 
FCAR, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of FCAR BINDING SITE1 and FCAR BINDING SITE2, 
designated SEQ ID:2405 and SEQ ID:2407 respectively, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5062] Another function of VGAM170 is therefore inhibition of Fc 
Fragment of IgA, Receptor For (FCAR, Accession 
NM_133279), a gene which binds to the fc region of im- 
munoglobulins alpha and mediates several functions in- 
cluding cytokine production. Accordingly, utilities of 
VGAM 170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FCAR. The 



function of FCAR has been established by previous stud- 
ies. Human Fc-alpha receptor (FCAR) is present on a num- 
ber of cell types, including neutrophils, monocytes, 
macrophages, and eosinophils. FCAR interacts with aggre- 
gated IgAs, such as IgA coated on the surface of an invad- 
ing microorganism, and mediates several immunologic 
defense processes such as phagocytosis, antibody-de- 
pendent cell-mediated cytotoxicity, and stimulation of the 
release of inflammatory mediators. FCAR is a glycoprotein 
of 50 to 100 kD, with diversity on different cell types. 
Narita et al. (2001) examined polymorphisms in the pro- 
moter and 5-prime untranslated region of the FCAR gene 
in 151 patients with IgA nephropathy and 163 patients 
with other glomerular diseases shown to have no mesan- 
gial IgA deposition by renal biopsy. Haplotype analysis 
showed tight linkage disequilibrium among the polymor- 
phisms. No significant association for the genotype, allele, 
and haplotype frequencies of the polymorphisms were 
shown between the patients with histologically proven IgA 
nephropathy and those with other glomerular diseases. 
Thus, the analyzed polymorphisms did not appear to be 
primarily involved in susceptibility to IgA nephropathy. 
[5063] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5064] Narita, I.; Goto, S.; Saito, N.; Sakatsume, M.; Jin, S.; Omori, 
K.; Gejyo, F. : Genetic polymorphisms in the promoter and 
5-prime UTR region of the Fc alpha receptor (CD89) are 
not associated with a risk of IgA nephropathy. J. Hum. 
Genet. 46: 694-698, 2001. ; and 

[5065] Maliszewski, C. R.; March, C. J.; Schoenborn, M. A.; Gim- 
pel, S.; Shen, L. : Expression cloning of a human Fc recep- 
tor for IgA. J. Exp. Med. 172: 1665-1672, 1990. 

[5066] Further studies establishing the function and utilities of 
FCAR are found in John Hopkins OMIM database record ID 
147045, and in sited publications numbered 712-714, 
709-71 and 715-716 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Potassium Inwardly-rectifying Channel, Subfamily J, 
Member 5 (KCNJ5, Accession NM_000890) is another 
VGAM170 host target gene. KCNJ5 BINDING SITE is HOST 
TARGET binding site found in the 5^ untranslated region 
of mRNA encoded by KCNJ5, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of KCNJ5 BINDING SITE, 



designated SEQ ID:784, to the nucleotide sequence of 
VGAM170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 
[5067] Another function of VGAM170 is therefore inhibition of 

Potassium Inwardly- rectifying Channel, SubfamilyJ, Mem- 
ber 5 (KCNJ5, Accession NM_000890), a gene which is a 
potassium inwardly- rectifying channel. Accordingly, utili- 
ties of VGAM 170 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KCNJ5. The function of KCNJ5 has been established by 
previous studies. Potassium channels inhibited by cytoso- 
lic ATP are found in a wide variety of tissues. Tucker et al. 
(1995) noted that in the pancreatic beta-cell, potassium 
channels play a critical role in the regulation of insulin se- 
cretion, and in smooth muscle they are responsible for 
hypoxic vasodilatation. Moreover, these channels are the 
targets for several important classes of therapeutic drugs, 
including the antidiabetic sulfonamides and the antihy- 
pertensive potassium channel openers. In the heart, as in 
other tissues, K(ATP) channels are thought to couple the 
membrane potential to the metabolic status of the cell, 
and these normally quiescent channels are activated dur- 
ing transient ischemic and hypoxic periods when they 



contribute to shortening of the cardiac action potential 
duration. Ashford et al. (1994) cloned the rat heart K(ATP) 
channel, thus enabling the isolation of the human ho- 
molog. The primary structure of KATP1 placed it in the J 
subfamily of inwardly rectifying potassium channels (Bond 
et al., 1994), such as KCNJ2 (OMIM Ref. No. 600681) and 
KCNJ4 (OMIM Ref. No. 600504); thus, the human homolog 
was designated KCNJ5. Wickman et al. (1997) reported a 
partial sequence of human GIRK4. They used human/ro- 
dent somatic cell hybrids to localize the human gene to 
chromosome 11, consistent with previous studies that lo- 
calized the gene to llq23-ter. Wickman et al. (1997) 
cloned the mouse Girk4 gene. They showed that the gene 
is expressed almost exclusively in the mouse heart. Using 
interspecific backcross analysis, Wickman et al. (1997) 
mapped the mouse Girk4 gene to chromosome 9, consis- 
tent with the mapping to human chromosome 11. 

[5068] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5069] Ashford, M. L. J.; Bond, C. T.; Blair, T. A.; Adelman, J. P. : 
Cloning and functional expression of a rat heart KATP 
channel. Nature 370: 456-459, 1994. ; and 



[5070] Bond, C. T.; Pessia, M.; Xia, X.-M.; Lagrutta, A.; Ka- 

vanaugh, M. P.; AdelmanJ. P. : Cloning and expression of 
a family of inward rectifier potassium channels. Receptors 
Channels 2: 183. 

[5071] Further studies establishing the function and utilities of 
KCNJ5 are found in John Hopkins OMIM database record 
ID 600734, and in sited publications numbered 
1692-1695 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. MADS 
Box Transcription Enhancer Factor 2, Polypeptide A 
(myocyte enhancer factor 2A) (MEF2A, Accession 
NM.005587) is another VGAM170 host target gene. 
MEF2A BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
MEF2A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MEF2A BINDING SITE, designated SEQ 
ID:1228, to the nucleotide sequence of VGAM170 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5072] Another function of VGAM170 is therefore inhibition of 

MADS Box Transcription Enhancer Factor 2, Polypeptide A 



(myocyte enhancer factor 2A) (MEF2A, Accession 
NM_005587), a gene which binds a consensus sequence 
that regulates transcription. Accordingly, utilities of 
VGAM170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MEF2A. 
The function of MEF2A and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM73.MIR16 (Accession NM.016641) is another 
VGAM170 host target gene. MIR16 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by MIR16, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MIR16 BINDING SITE, 
designated SEQ ID: 1704, to the nucleotide sequence of 
VGAM170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 
[5073] Another function of VGAM170 is therefore inhibition of 
MIR16 (Accession NM_016641), a gene which is a mem- 
brane interacting protein. Accordingly, utilities of 
VGAM 170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MIR16. 



The function of MIR16 has been established by previous 
studies. Using a yeast 2-hybrid screen to identify proteins 
that interact with RGS16 (OMIM Ref. No. 602514), Zheng 
et al. (2000) isolated a cDNA encoding rat Mirl6. By 
searching sequence databases with rat Mirl6 as the 
probe, they identified a cDNA encoding human MIR16 that 
had been reported by Loftus et al. (1999) as part of a 
large-scale chromosome 16 sequencing effort. The hu- 
man MIR16 protein shares 94% amino acid similarity with 
rat MIR16 and also shares strong homology with bacterial 
glycerophosphodiester phosphodiesterases. Northern blot 
analysis detected widespread expression of a 1.8-kb 
Mirl6 transcript in rat tissues, with highest levels in heart, 
brain, liver, kidney, and testis. Similar expression was ob- 
served for human and mouse MIR16. Using yeast 2-hybrid 
and GST pull-down assays, Zheng et al. (2000) demon- 
strated that MIR16 interacts with the RGS domain of 
RGS16 and weakly with other RGS proteins, including 
RGS2 (OMIM Ref. No. 600861). Membrane association as- 
says and endoglycosidase H digestion showed that MIR16 
is an integral membrane glycoprotein. Immunofluores- 
cence and immunoelectron microscopy localized Mirl6 in 
the intracellular membranes in rat pituitary and on the 



plasma membrane in rat liver and kidney. By genomic se- 
quence analysis, Loftus et al. (1999) mapped the MIR16 
gene to chromosome 16p. 

[5074] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5075] Loftus, B. J.; Kim, U.-J.; Sneddon, V. P.; Kalush, F.; Bran- 
don, R.; Fuhrmann, J.; Mason, T.; Crosby, M. L; Barnstead, 
M.; Cronin, L; Mays, A. D.; Cao, Y.; Xu, R. X.; Kang, H.-L; 
Mitchell, S.; Eichler, E. E.; Harris, P. C; Venter, J. C; 
Adams, M. D. : Genome duplications and other features in 
12 Mb of DNA sequence from human chromosome 16p 
and 16q. Genomics 60: 295-308, 1999. ; and 

[5076] Zheng, B.; Chen, D.; Farquhar, M. G. : MIR16, a putative 

membrane glycerophosphodiester phosphodiesterase, in- 
teracts with RGS16. Proc. Nat. Acad. Sci. 97: 3999-4004, 
2000. 

[5077] Further studies establishing the function and utilities of 
MIR16 are found in John Hopkins OMIM database record 
ID 605943, and in sited publications numbered 153 and 
1928 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by refer- 
ence. Procollagen-proline, 2-oxoglutarate 4-dioxygenase 



(proline 4-hydroxylase), Beta Polypeptide (protein disul- 
fide isomerase; thyroid hormone binding protein p55) 
(P4HB, Accession NM.000918) is another VGAM170 host 
target gene. P4HB BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by P4HB, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of P4HB BINDING SITE, designated SEQ ID:787, 
to the nucleotide sequence of VGAM170 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:505. 
[5078] Another function of VGAM170 is therefore inhibition of 
Procollagen-proline, 2-oxoglutarate 4-dioxygenase 
(proline 4-hydroxylase), Beta Polypeptide (protein disul- 
fide isomerase; thyroid hormone binding protein p55) 
(P4HB, Accession NM_000918), a gene which catalyzes 
formation of 4-hydroxyproline in collagens. Accordingly, 
utilities of VGAM170 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with P4HB. The function of P4HB has been established by 
previous studies. Prolyl 4-hydroxylase (EC 1.14.11.2) is 
involved in hydroxylation of prolyl residues in preprocol- 
lagen. Pihlajaniemi et al. (1987) cloned the PROHB gene. 



Prolyl 4- hydroxylase is a tetramer consisting of 2 alpha 
(176710, 600608) and 2 beta subunits of molecular 
weights about 64,000 and 60,000, respectively, for the 
monomers. Characterization of cDNA clones for the hu- 
man beta subunit indicated that the polypeptide is 508 
amino acids long, including a signal peptide of 17 amino 
acids. Pihlajaniemi et al. (1987) also found that disulfide 
isomerase (EC 5.3.4.1) is a product of the same gene. 
When present in cells in monomeric form, the protein 
serves the function of DSI (Koivu et al., 1987); when 
present in the prolyl 4-hydroxylase tetramer, it catalyzes 
the formation of 4-hydroxyproline in collagen. Cheng et 
al. (1987) demonstrated by molecular cloning and nu- 
cleotide sequencing that cellular thyroid hormone-binding 
protein is also identical to the beta subunit of prolyl 
4-hydroxylase and protein disulfide isomerase. Tasanen 
et al. (1988) isolated genomic clones for the human gene 
coding for this multifunctional protein. They found that 
the gene is about 18 kb long and consists of 11 exons. 
The codons for the 2 presumed active sites of protein 
disulfide isomerase, each a cys-gly-his-cys sequence, 
were found to be located 12 bp from the beginning of ex- 
ons 2 and 9. Another of the many functions of protein 



disulfide isomerase is its role as the smaller element of 
the heterodimeric microsomal triglyceride transfer protein 
(MTP; 157147). The unique larger subunit of this het- 
erodimer is mutant in patients with abetalipoproteinemia 
(OMIM Ref. No. 200100). Since chylomicrons, very low 
density lipoproteins, and low density lipoproteins are ab- 
sent from the plasma in abetalipoproteinemic subjects, 
and since the clinical pathology of abetalipoproteinemia 
results from deficiency of fat-soluble vitamins that are 
transported on apoB-containing lipoproteins, Sharp et al. 
(1993) proposed that inhibition of MTP may provide a 
specific mechanism for lowering plasma cholesterol and 
triglyceride levels. 

[5079] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5080] Pihlajaniemi, T.; Helaakoski, T.; Tasanen, K.; Myllyla, R.; 

Huhtala, M.-L; KoivuJ.; Kivirikko, K. I. : Molecular cloning 
of the beta-subunit of human prolyl 4-hydroxylase: this 
subunit and protein disulphide isomerase are products of 
the same gene. EMBOJ. 6: 643-649, 1987. ; and 

t 5081 ] Sharp, D.; Blinderman, L; Combs, K. A.; Kienzle, B.; Ricci, 
B.; Wager-Smith, K.; Gil, C. M.; Turck, C. W.; Bouma, M.-E.; 



Rader, D. J.; Aggerbeck, L. P.; Gregg, R. E.; Gordon, D. A.; 
We. 

[5082] Further studies establishing the function and utilities of 
P4HB are found in John Hopkins OMIM database record ID 
176790, and in sited publications numbered 2171-2180, 
75 and 2181 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 
ence.V-raf-1 Murine Leukemia Viral Oncogene Homolog 1 
(RAF1, Accession XM.087425) is another VGAM170 host 
target gene. RAF1 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by RAF1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RAF1 BINDING SITE, designated SEQ 
ID:3168, to the nucleotide sequence of VGAM170 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5083] Another function of VGAM170 is therefore inhibition of V- 
raf-1 Murine Leukemia Viral Oncogene Homolog 1 (RAF1, 
Accession XM_087425). Accordingly, utilities of VGAM 170 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RAF1. Ribosomal 



Protein S6 Kinase, 90kDa, Polypeptide 5 (RPS6KA5, Acces- 
sion NM.004755) is another VGAM170 host target gene. 
RPS6KA5 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
RPS6KA5, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RPS6KA5 BINDING SITE, designated SEQ 
ID:1153, to the nucleotide sequence of VGAM170 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5084] Another function of VGAM170 is therefore inhibition of 
Ribosomal Protein S6 Kinase, 90kDa, Polypeptide 5 
(RPS6KA5, Accession NM.004755), a gene which plays an 
essential role in the proliferation of yeast cells. Accord- 
ingly, utilities of VGAM170 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with RPS6KA5. The function of RPS6KA5 has been es- 
tablished by previous studies. Members of the extracellu- 
lar signal-regulated kinase (ERK) subfamily of the mito- 
gen-activated protein kinases (MAPKs) are activated by 
growth factors (see OMIM Ref. No. ERK2, 176948), while 
stress-activated protein kinase (SAPK) subfamily members 



are strongly activated by stress signals (see OMIM Ref. No. 
SAPK4, 602899). MAPKAP-K1 (see OMIM Ref. No. 
RPS6KA1, 601684) isoforms appear to be in vivo sub- 
strates for ERKs, while MAPKAP-K2 (OMIM Ref. No. 
602006) and MAPKAP-K3 (OMIM Ref. No. 602130) are in 
vivo substrates for SAPK2A (OMIM Ref. No. 600289) and 
SAPK2B (OMIM Ref. No. 602898). The MAPKAP-K1 pro- 
teins each contain 2 protein kinase domains within a sin- 
gle polypeptide, and 1 role of the C-terminal kinase do- 
main is to activate the N-terminal kinase domain. By 
searching an EST database with the sequence of the MAP- 
KAP-K1 N-terminal kinase domain, Deak et al. (1998) 
identified cDNAs encoding 2 novel kinases: mitogen- and 
stress-activated protein kinase- 1 (MSK1) and mitogen- 
and stress-activated protein kinase-2 (OMIM Ref. No. 
603606). The predicted 802-amino acid MSK1 protein 
contains 2 protein kinase domains, each of which includes 
the 11 subdomains characteristic of all protein kinases. 
MSK1 shares 43% protein sequence identity with the MAP- 
KAP-K1 isoforms. Northern blot analysis indicated that 
MSK1 was expressed as a 4-kb mRNA in all tissues tested, 
with the highest levels of expression in brain, muscle, and 
placenta. Immunoelectron microscopy localized MSK1 to 



the nucleus. MSK1 was activated in vitro and in vivo by ei- 
ther ERK or SAPK2 proteins. Deak et al. (1998) presented 
evidence suggesting that MSK1, rather than MAPKAP-K1 
or MAPKAP-K2/K3, mediates activation of the cAMP re- 
sponse element-binding protein (see OMIM Ref. No. 
CREB1, 123810) and activating transcription factor-1 
(OMIM Ref. No. 123803) by either growth factors or stress 
signals. By radiation hybrid analysis, Jiang et al. (1999) 
mapped the RPS6KA5 gene to chromosome 14q31-q32. 

[5085] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5086] D eak, M.; Clifton, A. D.; Lucocq, J. M.; Alessi, D. R. : Mito- 
gen- and stress-activated protein kinase-1 (MSK1) is di- 
rectly activated by MAPK and SAPK2/p38, and may medi- 
ate activation of CREB. EMBO J. 17: 4426-4441, 1998. ; 
and 

[5087] j iangj c. ; Yu, L; Tu, Q.; Zhao, Y.; Zhang, H.; Zhao, S. : As- 
signment of a member of the ribosomal protein S6 kinase 
family, RPS6KA5, to human chromosome 14q31-q32.1 by 
radiation hybrid map. 

[5088] Further studies establishing the function and utilities of 
RPS6KA5 are found in John Hopkins OMIM database 



record ID 603607, and in sited publications numbered 
665-666 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence.Transducin (beta)-like lX-linked (TBL1X, Accession 
NM.005647) is another VGAM170 host target gene. TBL1X 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byTBLIX, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of TBL1X BINDING SITE, designated SEQ ID:1233, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 
[5089] Another function of VGAM 170 is therefore inhibition of 
Transducin (beta)-like lX-linked (TBL1X, Accession 
NM_005647), a gene which activates latent HDAC3 activ- 
ity. Accordingly, utilities of VGAM170 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TBL1X. The function of TBL1X has 
been established by previous studies. In the course of 
constructing a deletion map of the distal portion of the 
short arm of the X chromosome and the identification of 
the OA1 gene (OMIM Ref. No. 300500), Bassi et al. (1999) 



performed cDNA selection experiments that resulted in 
the isolation of a novel gene, TBL1, located outside the 
OA1 critical region on the telomeric side. The TBL1 gene 
maps to the Xp22.3 region and shares significant homol- 
ogy with members of the WD40 repeat-containing protein 
family. The open reading frame encodes a 526-amino 
acid protein containing 6 beta-transducin repeats (WD40 
motif) in the C-terminal domain. The homology with 
known beta-subunits of G proteins and other WD40 re- 
peat-containing proteins is restricted to the WD40 motif. 
Northern blot analysis indicated that the TBL1 gene is 
ubiquitously expressed as 2 transcripts of approximately 
2.1 and 6.0 kb. Matsuzawa and Reed (2001) elucidated a 
network of protein interactions in which SIAH1 (OMIM Ref. 
No. 602212), SIP (OMIM Ref. No. 606186), SKP1 (OMIM 
Ref. No. 601434), and EBI collaborate in a pathway con- 
trolling beta-catenin (OMIM Ref. No. 116806) levels, af- 
fecting activity of beta-catenin-dependent TCF (e.g., 
TCF1; 142410) and LEF (e.g., LEF1; 153245) transcription 
factors. This pathway is inducible by p53 (OMIM Ref. No. 
191170), revealing a link between genotoxic injury re- 
sponses and beta-catenin degradation. SIAH1 is physically 
linked to EBI by association with SIP, which binds SKP1. 



[5090] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 5091 ] Bassi, M. T.; Ramesar, R. S.; Caciotti, B.; Winship, I. M.; De 
Grandi, A.; Riboni, M.; Townes, P. L; Beighton, P.; Ballabio, 
A.; Borsani, G. : X-linked late-onset sensorineural deaf- 
ness caused by a deletion involving OA1 and a novel gene 
containing WD-40 repeats. Am. J. Hum. Genet. 64: 
1604-1616, 1999. ; and 

[5092] Matsuzawa, S.; Reed, J. C. : Siah-1, SIP, and Ebi collaborate 
in a novel pathway for beta-catenin degradation linked to 
p53 responses. Molec. Cell 7: 915-926, 2001. 

[5093] Further studies establishing the function and utilities of 
TBL1X are found in John Hopkins OMIM database record 
ID 300196, and in sited publications numbered 
2640-2643, 164 and 2644-2645 listed in the bibliogra- 
phy section hereinbelow, which are also hereby incorpo- 
rated by reference.ARHGAPIO (Accession NM_020824) is 
another VGAM170 host target gene. ARHGAP10 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by ARHGAP10, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
ARHGAP10 BINDING SITE, designated SEQ ID: 1926, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 

[5094] Another function of VGAM 170 is therefore inhibition of 
ARHGAP10 (Accession NM.020824). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ARHGAP10. ATPase, Class II, Type 9A (ATP9A, Accession 
XM.030577) is another VGAM 170 host target gene. 
ATP9A BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by ATP9A, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of ATP9A BINDING SITE, designated SEQ ID:2619, 
to the nucleotide sequence of VGAM 170 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:505. 

[5095] Another function of VGAM170 is therefore inhibition of 

ATPase, Class II, Type 9A (ATP9A, Accession XM.030577). 
Accordingly, utilities of VGAM170 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ATP9A. Di-Ras2 (Accession NM.017594) 



is another VGAM170 host target gene. Di-Ras2 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by Di-Ras2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
Di-Ras2 BINDING SITE, designated SEQ ID:1725, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 
[5096] Another function of VGAM170 is therefore inhibition of 
Di-Ras2 (Accession NM_017594). Accordingly, utilities of 
VGAM 170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with Di-Ras2. 
Formin Homology 2 Domain Containing 2 (FHOD2, Acces- 
sion XM.057927) is another VGAM 170 host target gene. 
FHOD2 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
FHOD2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FHOD2 BINDING SITE, designated SEQ 
ID:2981, to the nucleotide sequence of VGAM 170 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:505. 

[5097] Another function of VGAM170 is therefore inhibition of 

Formin Homology 2 Domain Containing 2 (FHOD2, Acces- 
sion XM.057927). Accordingly, utilities of VGAM170 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FHOD2. FLJ10704 
(Accession NM.018185) is another VGAM170 host target 
gene. FLJ10704 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by FLJ10704, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10704 BINDING SITE, designated 
SEQ ID: 1795, to the nucleotide sequence of VGAM170 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5098] Another function of VGAM170 is therefore inhibition of 

FLJ10704 (Accession NM.018185). Accordingly, utilities of 
VGAM 170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10704. 
FLJ12085 (Accession NM_022771) is another VGAM 170 
host target gene. FLJ 12085 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by FLJ12085, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ12085 BINDING SITE, 
designated SEQ ID:2006, to the nucleotide sequence of 
VGAM170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 

[5099] Another function of VGAM170 is therefore inhibition of 

FLJ12085 (Accession NM.022771). Accordingly, utilities of 
VGAM 170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12085. 
FLJ20209 (Accession XM.098142) is another VGAM 170 
host target gene. FLJ20209 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ20209, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20209 BINDING SITE, 
designated SEQ ID:3351, to the nucleotide sequence of 
VGAM 170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 

[5100] Another function of VGAM170 is therefore inhibition of 

FLJ20209 (Accession XM.098142). Accordingly, utilities of 



VGAM170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20209. 
FLJ22174 (Accession NM.021945) is another VGAM 170 
host target gene. FLJ22174 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ22174, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22174 BINDING SITE, 
designated SEQ ID: 1969, to the nucleotide sequence of 
VGAM 170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 
[5101] Another function of VGAM170 is therefore inhibition of 

FLJ22174 (Accession NM.021945). Accordingly, utilities of 
VGAM 170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22174. 
HSPC129 (Accession NM.016396) is another VGAM 170 
host target gene. HSPC129 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by HSPC129, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of HSPC129 BINDING SITE, 



designated SEQ ID: 1685, to the nucleotide sequence of 
VGAM170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 

[5102] Another function of VGAM170 is therefore inhibition of 

HSPC129 (Accession NM.016396). Accordingly, utilities of 
VGAM 170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC129. 
KIAA0632 (Accession NM.015545) is another VGAM 170 
host target gene. KIAA0632 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0632, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0632 BINDING SITE, 
designated SEQ ID: 1634, to the nucleotide sequence of 
VGAM 170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 

[5103] Another function of VGAM170 is therefore inhibition of 
KIAA0632 (Accession NM_015545). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0632. KIAA1184 (Accession NM.022572) is another 
VGAM 170 host target gene. KIAA1184 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1184, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1184 BINDING SITE, designated SEQ ID:1994, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 

[5104] Another function of VGAM170 is therefore inhibition of 
KIAA1184 (Accession NM.022572). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1184. KIAA1671 (Accession XM_037809) is another 
VGAM 170 host target gene. KIAA1671 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1671, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1671 BINDING SITE, designated SEQ ID:2725, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 

[5105] Another function of VGAM170 is therefore inhibition of 



KIAA1671 (Accession XM_037809). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1671. KIAA1728 (Accession XM.043492) is another 
VGAM170 host target gene. KIAA1728 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1728, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1728 BINDING SITE, designated SEQ ID:2818, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 
[5106] Another function of VGAM170 is therefore inhibition of 
KIAA1728 (Accession XM.043492). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1728. KIAA1737 (Accession XM_041115) is another 
VGAM 170 host target gene. KIAA1737 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1737, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1737 BINDING SITE, designated SEQ ID:2789, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 

[5107] Another function of VGAM170 is therefore inhibition of 
KIAA1737 (Accession XM_041115). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1737. KIAA1750 (Accession XM.043067) is another 
VGAM 170 host target gene. KIAA1750 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1750, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1750 BINDING SITE, designated SEQ ID:2811, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 

[5108] Another function of VGAM170 is therefore inhibition of 
KIAA1750 (Accession XM_043067). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1750. KIAA1900 (Accession XM.055299) is another 



VGAM170 host target gene. KIAA1900 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1900, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1900 BINDING SITE, designated SEQ ID:2972, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 
[5109] Another function of VGAM170 is therefore inhibition of 
KIAA1900 (Accession XM_055299). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1900. KIAA1946 (Accession XM.092459) is another 
VGAM 170 host target gene. KIAA1946 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1946, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1946 BINDING SITE, designated SEQ ID:3246, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 



[5110] Another function of VGAM170 is therefore inhibition of 
KIAA1946 (Accession XM.092459). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1946. LALP1 (Accession NM.020354) is another 
VGAM170 host target gene. LALP1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by LALP1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LALP1 BINDING SITE, 
designated SEQ ID: 1915, to the nucleotide sequence of 
VGAM170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 



[5111] Another function of VGAM170 is therefore inhibition of 
LALP1 (Accession NM.020354). Accordingly, utilities of 
VGAM170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LALP1. 
Leucine Rich Repeat (in FLU) Interacting Protein 2 (LRRFIP2, 
Accession NM.017724) is another VGAM170 host target 
gene. LRRFIP2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LRRFIP2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of LRRFIP2 BINDING SITE, designated SEQ 
ID:1743, to the nucleotide sequence of VGAM170 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5112] Another function of VGAM170 is therefore inhibition of 

Leucine Rich Repeat (in FLU) Interacting Protein 2 (LRRFIP2, 
Accession NM_017724). Accordingly, utilities of VGAM 170 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LRRFIP2. MGC1842 
(Accession XM_037797) is another VGAM 170 host target 
gene. MGC1842 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by MGC1842, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MGC1842 BINDING SITE, designated 
SEQ ID:2724, to the nucleotide sequence of VGAM170 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5113] Another function of VGAM170 is therefore inhibition of 
MGC1842 (Accession XM.037797). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC1842. MGC9753 (Accession NM.033419) is another 
VGAM 170 host target gene. MGC9753 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by MGC9753, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC9753 
BINDING SITE, designated SEQ ID:2333, to the nucleotide 
sequence of VGAM170 RNA, herein designated VGAM 
RNA, also designated SEQ ID:505. 

[5114] Another function of VGAM170 is therefore inhibition of 
MGC9753 (Accession NM.033419). Accordingly, utilities 



of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC9753. Paternally Expressed 10 (PEG10, Accession 
NM_015068) is another VGAM170 host target gene. 
PEG 10 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by PEG10, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of PEG10 BINDING SITE, designated SEQ ID:1606, 
to the nucleotide sequence of VGAM170 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:505. 
15 ] Another function of VGAM170 is therefore inhibition of 
Paternally Expressed 10 (PEG10, Accession NM_015068). 
Accordingly, utilities of VGAM170 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PEG 10. Progesterone Receptor Membrane 
Component 2 (PGRMC2, Accession NM.006320) is another 
VGAM 170 host target gene. PGRMC2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PGRMC2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of PGRMC2 
BINDING SITE, designated SEQ ID:1287, to the nucleotide 
sequence of VGAM170 RNA, herein designated VGAM 
RNA, also designated SEQ ID:505. 
[5116] Another function of VGAM170 is therefore inhibition of 

Progesterone Receptor Membrane Component 2 (PGRMC2, 
Accession NM_006320). Accordingly, utilities of VGAM 170 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PGRMC2. Protein 
Phosphatase 4, Regulatory Subunit 1-like (PPP4R1L, Ac- 
cession XM.086650) is another VGAM 170 host target 
gene. PPP4R1L BINDING SITE is HOST TARGET binding site 
found in the 5 N untranslated region of mRNA encoded by 
PPP4R1L, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP4R1L BINDING SITE, designated SEQ 
ID:3139, to the nucleotide sequence of VGAM 170 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5117] Another function of VGAM170 is therefore inhibition of 
Protein Phosphatase 4, Regulatory Subunit 1-like 
(PPP4R1L, Accession XM_086650). Accordingly, utilities of 



VGAM170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PPP4R1L. 
PRO0386 (Accession NM.018562) is another VGAM170 
host target gene. PRO0386 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by PRO0386, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PRO0386 BINDING SITE, 
designated SEQ ID: 1843, to the nucleotide sequence of 
VGAM170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 
18 ] Another function of VGAM170 is therefore inhibition of 
PRO0386 (Accession NM_018562). Accordingly, utilities of 
VGAM 170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0386. 
PRO0456 (Accession NM.014127) is another VGAM 170 
host target gene. PRO0456 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by PRO0456, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PRO0456 BINDING SITE, 



designated SEQ ID: 1476, to the nucleotide sequence of 
VGAM170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 
[5119] Another function of VGAM170 is therefore inhibition of 

PRO0456 (Accession NM.014127). Accordingly, utilities of 
VGAM 170 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0456. 
Solute Carrier Family 26, Member 8 (SLC26A8, Accession 
NM.138718) is another VGAM 170 host target gene. 
SLC26A8 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SLC26A8, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC26A8 BINDING SITE, designated SEQ 
ID:2455, to the nucleotide sequence of VGAM 170 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5120] Another function of VGAM170 is therefore inhibition of 
Solute Carrier Family 26, Member 8 (SLC26A8, Accession 
NM.138718). Accordingly, utilities of VGAM 170 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC26A8. Syntrophin, 



Gamma 1 (SNTG1, Accession NM.018967) is another 
VGAM170 host target gene. SNTG1 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by SNTG1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SNTG1 BINDING SITE, 
designated SEQ ID: 1867, to the nucleotide sequence of 
VGAM170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 
[5121] Another function of VGAM170 is therefore inhibition of 
Syntrophin, Gamma 1 (SNTG1, Accession NM.018967). 
Accordingly, utilities of VGAM170 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SNTG1. Zinc Finger Protein 396 (ZNF396, 
Accession XM.064632) is another VGAM 170 host target 
gene. ZNF396 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
ZNF396, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ZNF396 BINDING SITE, designated SEQ 
ID:3034, to the nucleotide sequence of VGAM 170 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:505. 

[5122] Another function of VGAM170 is therefore inhibition of 
Zinc Finger Protein 396 (ZNF396, Accession XM.064632). 
Accordingly, utilities of VGAM170 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF396. LOC145098 (Accession 
XM.085022) is another VGAM 170 host target gene. 
LOC145098 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
LOC145098, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC145098 BINDING SITE, desig- 
nated SEQ ID:3074, to the nucleotide sequence of 
VGAM 170 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:505. 

[5123] Another function of VGAM170 is therefore inhibition of 

LOC145098 (Accession XM_085022). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145098. LOC146136 (Accession XM.053737) is an- 
other VGAM 170 host target gene. LOC146136 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146136, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146136 BINDING SITE, designated SEQ ID:2964, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5124] Another function of VGAM170 is therefore inhibition of 

LOC146136 (Accession XM.053737). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146136. LOC148195 (Accession XM.097419) is an- 
other VGAM170 host target gene. LOC148195 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC148195, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148195 BINDING SITE, designated SEQ ID:3298, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5125] Another function of VGAM 170 is therefore inhibition of 



LOC148195 (Accession XM.097419). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148195. LOC149086 (Accession XM.097580) is an- 
other VGAM170 host target gene. LOC149086 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149086, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149086 BINDING SITE, designated SEQ ID:3306, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 
[5126] Another function of VGAM170 is therefore inhibition of 

LOC149086 (Accession XM_097580). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149086. LOC149420 (Accession XM.086530) is an- 
other VGAM 170 host target gene. LOC149420 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC149420, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC149420 BINDING SITE, designated SEQ ID:3133, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5127] Another function of VGAM170 is therefore inhibition of 

LOC149420 (Accession XM.086530). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149420. LOC149912 (Accession XM.097743) is an- 
other VGAM170 host target gene. LOC149912 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC149912, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149912 BINDING SITE, designated SEQ ID:3317, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5128] Another function of VGAM170 is therefore inhibition of 

LOC149912 (Accession XM.097743). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149912. LOC151816 (Accession XM.098122) is an- 



other VGAM170 host target gene. LOC151816 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151816, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151816 BINDING SITE, designated SEQ ID:3350, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 
[5129] Another function of VGAM170 is therefore inhibition of 

LOC151816 (Accession XM.098122). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151816. LOC152991 (Accession XM.098295) is an- 
other VGAM 170 host target gene. LOC152991 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC152991, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152991 BINDING SITE, designated SEQ ID:3365, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 



[5130] Another function of VGAM170 is therefore inhibition of 

LOC152991 (Accession XM.098295). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152991. LOC157556 (Accession XM.098783) is an- 
other VGAM170 host target gene. LOC157556 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC157556, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157556 BINDING SITE, designated SEQ ID:3382, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5131] Another function of VGAM170 is therefore inhibition of 

LOC157556 (Accession XM.098783). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157556. LOC157697 (Accession XM.088365) is an- 
other VGAM 170 host target gene. LOC157697 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC157697, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157697 BINDING SITE, designated SEQ ID:3204, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5132] Another function of VGAM170 is therefore inhibition of 

LOC157697 (Accession XM.088365). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157697. LOC158431 (Accession XM.098940) is an- 
other VGAM170 host target gene. LOC158431 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158431, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158431 BINDING SITE, designated SEQ ID:3390, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5133] Another function of VGAM170 is therefore inhibition of 

LOC158431 (Accession XM_098940). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC158431. LOC200488 (Accession XM.117240) is an- 
other VGAM170 host target gene. LOC200488 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC200488, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200488 BINDING SITE, designated SEQ ID:3478, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 
[5134] Another function of VGAM170 is therefore inhibition of 

LOC200488 (Accession XM_117240). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200488. LOC220565 (Accession XM.165417) is an- 
other VGAM 170 host target gene. LOC220565 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC220565, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220565 BINDING SITE, designated SEQ ID:3494, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:505. 

[5135] Another function of VGAM170 is therefore inhibition of 

LOC220565 (Accession XM_165417). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220565. LOC221751 (Accession XM.166370) is an- 
other VGAM170 host target gene. LOC221751 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC221751, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221751 BINDING SITE, designated SEQ ID:3552, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5136] Another function of VGAM170 is therefore inhibition of 

LOC221751 (Accession XM.166370). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221751. LOC253978 (Accession XM.174851) is an- 
other VGAM 170 host target gene. LOC253978 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC253978, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253978 BINDING SITE, designated SEQ ID:3743, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5137] Another function of VGAM170 is therefore inhibition of 

LOC253978 (Accession XM_174851). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253978. LOC257319 (Accession XM.171049) is an- 
other VGAM 170 host target gene. LOC257319 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC257319, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257319 BINDING SITE, designated SEQ ID:3683, to 
the nucleotide sequence of VGAM170 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:505. 

[5138] Another function of VGAM170 is therefore inhibition of 

LOC257319 (Accession XM_171049). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC257319. LOC92162 (Accession XM.043273) is an- 
other VGAM170 host target gene. LOC92162 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC92162, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92162 BINDING SITE, designated SEQ ID:2816, to the 
nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 
[5139] Another function of VGAM170 is therefore inhibition of 
LOC92162 (Accession XM_043273). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92162. LOC92391 (Accession XM_044793) is another 
VGAM 170 host target gene. LOC92391 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC92391, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92391 BINDING SITE, designated SEQ ID:2842, to the 



nucleotide sequence of VGAM170 RNA, herein designated 
VGAM RNA, also designated SEQ ID:505. 

[5140] Another function of VGAM170 is therefore inhibition of 
LOC92391 (Accession XM.044793). Accordingly, utilities 
of VGAM170 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92391. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 171 (VGAM171) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5141] VGAM 171 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM171 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5142] VGAM 171 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 171 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5143] VGAM 171 gene encodes a VGAM 171 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM171 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM171 precursor RNA is designated SEQ 
ID: 157, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 157 is 
located at position 90530 relative to the genome of Vac- 
cinia Virus. 

[5144] VGAM 171 precursor RNA folds onto itself, forming 

VGAM 171 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
'hairpin structure\ As is well known in the art, this 
'hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5145] An enzyme complex designated DICER COMPLEX, 'dices' 
the VGAM 171 folded precursor RNA into VGAM 171 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, 'dicing' of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM171 RNA is designated SEQ ID:506, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5146] VGAM171 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 171 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 171 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[5147] VGAM 171 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 171 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM171 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM171 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 171 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[5148] jhe complementary binding of VGAM171 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 171 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 171 host tar- 
get RNA into VGAM171 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5149] It is appreciated that VGAM171 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM171 host target genes. The mRNA of 
each one of this plurality of VGAM 171 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 171 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 171 RNA causes in- 
hibition of translation of respective one or more VGAM171 
host target proteins. 
[5150] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 171 gene, herein designated VGAM GENE, on one or 
more VGAM171 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 5151 ] It is yet further appreciated that a function of VGAM171 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM171 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM171 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM171 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5152] Nucleotide sequences of the VGAM171 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 171 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM171 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 171 are further 
described hereinbelow with reference to Table 1. 

[5153] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM171 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM171 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5154] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM171 gene, herein designated VGAM is 
inhibition of expression of VGAM171 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 171 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 171 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5155] BTB and CNC Homology 1, Basic Leucine Zipper Transcrip- 
tion Factor 2 (BACH 2, Accession NM.021813) is a 
VGAM 171 host target gene. BACH 2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by BACH2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BACH 2 BINDING SITE, 
designated SEQ ID: 1963, to the nucleotide sequence of 
VGAM 171 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:506. 

[5156] a function of VGAM 171 is therefore inhibition of BTB and 



CNC Homology 1, Basic Leucine Zipper Transcription Fac- 
tor 2 (BACH 2, Accession NM_021813), a gene which acts 
as repressor or activator, binds to maf recognition ele- 
ments. Accordingly, utilities of VGAM171 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with BACH 2. The function of BACH 2 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM119.Nucleolin 
(NCL, Accession XM.010858) is another VGAM171 host 
target gene. NCL BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by NCL, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of NCL BINDING SITE, designated SEQ ID:2552, 
to the nucleotide sequence of VGAM171 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:506. 
[5157] Another function of VGAM171 is therefore inhibition of 
Nucleolin (NCL, Accession XM.010858), a gene which in- 
duces chromatin decondensation by binding to histone 
hi. Accordingly, utilities of VGAM171 include diagnosis, 
prevention and treatment of diseases and clinical condi- 



tions associated with NCL. The function of NCL has been 
established by previous studies. Nucleolin, also known as 
C23, is an abundantly expressed acidic phosphoprotein of 
exponentially growing cells and is located mainly in dense 
fibrillar regions of the nucleolus. Rt is involved in the con- 
trol of transcription of ribosomal RNA (rRNA) genes by 
RNA polymerase I, in ribosome maturation and assembly, 
and in nucleocytoplasmic transportation of ribosomal 
components. From a lambda-gtlO human retinal library 
using a bovine cDNA probe, Srivastava et al. (1989) iso- 
lated a cDNA containing the entire coding region of nucle- 
olin. The cDNA hybridized to a transcript of 3,000 bases 
from fast-dividing cells, as well as terminally differenti- 
ated tissues of several species. Translation of the nu- 
cleotide sequence showed a long open reading frame 
which predicted a 707-amino acid protein with several 
distinct domains. Srivastava et al. (1990) found that the 
gene consists of 14 exons with 13 introns and spans ap- 
proximately 11 kb. Sequences in the 5-prime flanking re- 
gion and the first intron contain a high content of GC 
residues consistent with nucleolin being a housekeeping 
gene. Southern blot analysis indicated that the gene is 
present in 1 copy in the haploid genome. Nicoloso et al. 



(1994) demonstrated that intron 11 of the NCL gene in 
humans and rodents encodes a small nucleolar RNA, 
which they designated U20 (OMIM Ref. No. 604012). Se- 
quence analysis revealed that U20 contains a region of 
perfect complementarity with a conserved sequence in 
18S rRNA, suggesting that like nucleolin, it may be in- 
volved in the formation of the small ribosomal subunit 

[5158] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5159] Nicoloso, M.; Caizergues-Ferrer, M.; Michot, B.; Azum, 
M.-C; Bachellerie, J.-P. : U20, a novel small nucleolar 
RNA, is encoded in an intron of the nucleolin gene in 
mammals. Molec. Cell. Biol. 14: 5766-5776, 1994. ; and 

[5160] Srivastava, M.; Fleming, P. J.; Pollard, H. B.; Burns, A. L. : 
Cloning and sequencing of the human nucleolin cDNA. 
FEBS Lett. 250: 99-105, 1989. 

[5161] Further studies establishing the function and utilities of 
NCL are found in John Hopkins OMIM database record ID 
164035, and in sited publications numbered 363-365 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Neogenin Homolog 
1 (chicken) (NEOl, Accession NM.002499) is another 



VGAM171 host target gene. NEOl BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by NEOl, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of NEOl BINDING SITE, 
designated SEQ ID:932, to the nucleotide sequence of 
VGAM171 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:506. 
[5162] Another function of VGAM171 is therefore inhibition of 
Neogenin Homolog 1 (chicken) (NEOl, Accession 
NM.002499), a gene which regulates the transition of un- 
differentiated proliferating cells to their differentiated 
state. Accordingly, utilities of VGAM171 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with NEOl. The function of NEOl has 
been established by previous studies. Vielmetter et al. 
(1994) identified a protein with roughly 50% amino acid 
identity to DCC (OMIM Ref. No. 120470); it showed a dy- 
namic pattern of expression in the developing nervous 
system and gastrointestinal tract of the chicken. They 
termed this protein neogenin. Specifically, neogenin was 
induced in neural cells immediately before cell cycle with- 



drawal and terminal differentiation. Meyerhardt et al. 
(1997) cloned the human neogenin gene (symbolized NGN 
by them) and explored its possible role in cancer. They 
found cDNAs for 2 alternatively spliced forms of NGN, en- 
coding proteins of 1,461 and 1,408 amino acids. By fluo- 
rescence in situ hybridization (FISH) they localized NGN in 
15q22, a region infrequently affected by alterations in 
cancer. NGN transcripts of about 7.5 and 5.5 kb were de- 
tected in all adult tissues studied. In contrast to the fre- 
quent loss of DCC expression in cancers, no alterations in 
NGN expression were observed in more than 50 cancers 
studied, including glioblastoma, medulloblastoma, neu- 
roblastoma, colorectal, breast, cervical, and pancreatic 
cancer cell lines, and xenografts. Based on their sequence 
conservation and similar expression during development, 
Meyerhardt et al. (1997) concluded that DCC and NGN 
may have related functions; however, the chromosomal 
location and ubiquitous expression of NGN in various hu- 
man tumors suggested it is infrequently altered in cancer. 
Vielmetter et al. (1997) also cloned and characterized hu- 
man neogenin, and symbolized the gene NEOl. They 
mapped NEOl to 15q22.3-q23 by FISH. 
[5163] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[5164] Meyerhardt, J. A.; Look, A. T.; Bigner, S. H.; Fearon, E. R. : 

Identification and characterization of neogenin, a DCC- 

related gene. Oncogene 14: 1129-1136, 1997. ; and 
[5165] Vielmetter, J.; KayyemJ. F.; Roman, J. M.; Dreyer, W. J. : 

Neogenin, an avian cell surface protein expressed during 

terminal neuronal differentiation, is closely related to the 

human. 

[5166] Further studies establishing the function and utilities of 

NEOl are found in John Hopkins OMIM database record ID 
601907, and in sited publications numbered 2004-2006 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Solute Carrier Fam- 
ily 21 (organic anion transporter), Member 3 (SLC21A3, 
Accession NM_005075) is another VC AM 171 host target 
gene. SLC21A3 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
SLC21A3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC21A3 BINDING SITE, designated SEQ 
ID:1183, to the nucleotide sequence of VGAM171 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:506. 

[5167] Another function of VGAM171 is therefore inhibition of 
Solute Carrier Family 21 (organic anion transporter), 
Member 3 (SLC21A3, Accession NM_005075), a gene 
which mediates the na(+)-independent transport of or- 
ganic anions such as bsp and conjugated (taurocholate) 
and unconjugated (cholate) bile acids. Accordingly, utili- 
ties of VGAM171 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
SLC21A3. The function of SLC21A3 has been established 
by previous studies. The organic anion transporter (OATP) 
of liver mediates the basolateral hepatocellular uptake of 
numerous cholephilic anions and steroidal compounds 
from sinusoidal blood. By screening a human liver cDNA 
library with a rat Oatp cDNA, Kullak-Ublick et al. (1995) 
cloned a cDNA encoding OATP. The deduced 670-amino 
acid OATP protein has 12 putative transmembrane do- 
mains and 8 potential N-linked glycosylation sites. The 
human and rat OATP proteins are 67% identical. In vitro 
translation produced unglycosylated and glycosylated hu- 
man OATP proteins that migrated as 59-kD and 71-kD 
polypeptides, respectively, in SDS-polyacrylamide gels. 



Functional studies in Xenopus oocytes showed that OATP 
mediates sodium-independent transport of the xenobiotic 
bromosulfophthalein and of endogenous conjugated and 
unconjugated bile acids. Northern blot analysis detected 
an approximately 2.7-kb OATP transcript in human liver, 
brain, lung, kidney, and testis; additional transcripts were 
also observed. The authors stated that the extrahepatic 
expression of OATP suggests a general role for OATP in 
transepithelial organic anion transport 

[5168] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5169] Kullak-Ublick, G. A.; Hagenbuch, B.; Stieger, B.; Schtein- 
gart, C. D.; Hofmann, A. F.; Wolkoff, A. W.; Meier, P.J. : 
Molecular and functional characterization of an organic 
anion transporting polypeptide cloned from human liver. 
:Gastroenterology 109: 1274-1282, 1995. ; and 

[5170] By somatic cell hybrid analysis, Kullak-Ublick et al. (1995) 
mapped the SLC21A3 gene to chromosome 12. Kullak- 
Ublick et al. (1996) regionally localized the SLC21A3 gene 
to 12pl2 using fluor. 

[5171] Further studies establishing the function and utilities of 
SLC21A3 are found in John Hopkins OMIM database 



record ID 602883, and in sited publications numbered 
1213-1214 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. UDP-glucose Ceramide Clucosyltransferase (UGCG, 
Accession NM.003358) is another VGAM171 host target 
gene. UGCG BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
UGCG, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of UGCG BINDING SITE, designated SEQ ID:1012, 
to the nucleotide sequence of VGAM171 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:506. 
[5172] Another function of VGAM171 is therefore inhibition of 

UDP-glucose Ceramide Glucosyltransferase (UGCG, Acces- 
sion NM_003358), a gene which may serve as "flippase" as 
well as a glucosyltransferase. Accordingly, utilities of 
VGAM171 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UGCG. 
The function of UGCG has been established by previous 
studies. Glycosphingolipids (GSLs) are a group of mem- 
brane components that contain lipid and sugar moieties. 
They are present in essentially all animal cells and are be- 



lieved to have important roles in various cellular pro- 
cesses. UDP-glucose ceramide glucosyltransferase (UGCG; 
EC 2.4.1.80) catalyzes the first glycosylation step in GSL 
biosynthesis. The product, glucosylceramide, is the core 
structure of more than 300 GSLs. Ichikawa et al. (1996) 
cloned a UGCG cDNA by expressing a human melanoma 
cell cDNA library in a UGCG-deficient cell line and screen- 
ing for UGCG complementation. The predicted 394-amino 
acid UGCG protein has a potential signal-anchor sequence 
and a single transmembrane domain near the N terminus, 
and very hydrophobic regions close to the C terminus, 
which may interact with the membrane. Northern blot 
analysis detected a 3.5-kb UGCG transcript in all human 
tissues examined. By Western blot analysis using antibod- 
ies against GCS, or UGCG, Watanabe et al. (1998) detected 
an approximately 38-kD protein in human keratinocytes. 
They showed that GCS transcription is upregulated during 
keratinocyte differentiation. 

[5173] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5174] ichikawa, S.; Sakiyama, H.; Suzuki, G.; Hidari, K. I. -P. J.; 

Hirabayashi, Y. : Expression cloning of a cDNA for human 



ceramide glucosyltransferase that catalyzes the first gly- 
cosylation step of glycosphingolipid synthesis. Proc. Nat. 
Acad. Sci. 93: 4638-4643, 1996. ; and 
t 5175 ] Watanabe, R.; Wu, K.; Paul, P.; Marks, D. L; Kobayashi, T.; 
Pittelkow, M. R.; Pagano, R. E. : Up-regulation of glucosyl- 
ceramide synthase expression and activity during human 
keratinocy. 

[5176] Further studies establishing the function and utilities of 

UGCG are found in John Hopkins OMIM database record ID 
602874, and in sited publications numbered 1974-1977 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. MCC3 101 
(Accession NM_024043) is another VCAM171 host target 
gene. MGC3101 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by MGC3101, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MGC3101 BINDING SITE, designated 
SEQ ID:2047, to the nucleotide sequence of VGAM171 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:506. 

[5177] Another function of VGAM171 is therefore inhibition of 



MGC3101 (Accession NM_024043). Accordingly, utilities 
of VGAM171 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC3101. MGC3413 (Accession NM.032678) is another 
VGAM171 host target gene. MGC3413 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC3413, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC3413 
BINDING SITE, designated SEQ ID:2269, to the nucleotide 
sequence of VGAM171 RNA, herein designated VGAM 
RNA, also designated SEQ ID:506. 
[5178] Another function of VGAM171 is therefore inhibition of 
MGC3413 (Accession NM_032678). Accordingly, utilities 
of VGAM171 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC3413. LOC151568 (Accession NM.138483) is another 
VGAM 171 host target gene. LOC151568 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC151568, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
LOC151568 BINDING SITE, designated SEQ ID:2444, to the 
nucleotide sequence of VGAM171 RNA, herein designated 
VGAM RNA, also designated SEQ ID:506. 

[5179] Another function of VGAM171 is therefore inhibition of 

LOC151568 (Accession NM.138483). Accordingly, utilities 
of VGAM171 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151568. LOC152765 (Accession XM.087519) is an- 
other VGAM171 host target gene. LOC152765 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC152765, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152765 BINDING SITE, designated SEQ ID:3175, to 
the nucleotide sequence of VGAM171 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 506. 

[5180] Another function of VGAM171 is therefore inhibition of 

LOC152765 (Accession XM.087519). Accordingly, utilities 
of VGAM171 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152765. LOC158314 (Accession XM.098920) is an- 



other VGAM171 host target gene. LOC158314 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158314, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158314 BINDING SITE, designated SEQ ID:3387, to 
the nucleotide sequence of VGAM171 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 506. 
[5181] Another function of VGAM171 is therefore inhibition of 

LOC158314 (Accession XM_098920). Accordingly, utilities 
of VGAM171 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158314. LOC57086 (Accession NM.020351) is an- 
other VGAM 171 host target gene. LOC57086 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC57086, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57086 BINDING SITE, designated SEQ ID:1914, to the 
nucleotide sequence of VGAM171 RNA, herein designated 
VGAM RNA, also designated SEQ ID:506. 



[5182] Another function of VGAM171 is therefore inhibition of 
LOC57086 (Accession NM_020351). Accordingly, utilities 
of VGAM171 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC57086. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 172 (VGAM172) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5183] VGAM172 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM172 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5184] VGAM172 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 172 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5185] VGAM 172 gene encodes a VGAM 172 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM172 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM172 precursor RNA is designated SEQ 
ID: 158, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:158 is 
located at position 90682 relative to the genome of Vac- 
cinia Virus. 

[5186] VGAM172 precursor RNA folds onto itself, forming 

VGAM172 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5187] A n enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 172 folded precursor RNA into VGAM 172 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM172 RNA is designated SEQ ID:507, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5188] VGAM172 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 172 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 172 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[5189] VGAM 172 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM172 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM172 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM172 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 172 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[5190] The complementary binding of VGAM172 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 172 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 172 host tar- 
get RNA into VGAM172 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 5191 ] It is appreciated that VGAM172 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 172 host target genes. The mRNA of 
each one of this plurality of VGAM 172 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM172 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 172 RNA causes in- 
hibition of translation of respective one or more VGAM172 
host target proteins. 
t 5192 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 172 gene, herein designated VGAM GENE, on one or 
more VGAM172 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



[5193] | t j S y et further appreciated that a function of VGAM172 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM172 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM172 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM172 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5194] Nucleotide sequences of the VGAM172 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced N VGAM 172 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM172 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 172 are further 
described hereinbelow with reference to Table 1. 

[5195] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM172 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 172 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[5196] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM172 gene, herein designated VGAM is 
inhibition of expression of VGAM172 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 172 correlate with, and may be deduced 
from, the identity of the target genes which VGAM172 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5197] ATP-binding Cassette, Sub-family E (OABP), Member 1 

(ABCE1, Accession XM.003555) is a VGAM 172 host target 
gene. ABCE1 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
ABCE1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ABCE1 BINDING SITE, designated SEQ 
ID:2533, to the nucleotide sequence of VGAM 172 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:507. 

[5198] a function of VGAM 172 is therefore inhibition of ATP- 
binding Cassette, Sub-family E (OABP), Member 1 (ABCE1, 
Accession XM_003555), a gene which a Ribonuclease L in- 



hibitor. Accordingly, utilities of VGAM172 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with ABCE1. The function of ABCE1 has 
been established by previous studies. The 2-5A/RNase L 
system is a main pathway for viral interferon (OMIM Ref. 
No. 147660) action and may play a general role in RNA 
metabolism. In the pathway, IFN stimulation activates 
2-5A synthetases which convert ATP into a set of unusual 
oligomers known as 2-5A; these oligomers in turn acti- 
vate RNase L (RNase 4; 180435), which leads to inhibition 
of protein synthesis by cleaving mRNAs at the 3-prime 
side of UpNp sequences (Bisbal et al., 1995). Aubry et al. 
(1996) also cloned the RNS4I gene and found both a 
3.8-kb and a 2.4-kb transcript expressed differentially in 
all tissues examined. Highest expression of the 2.4-kb 
transcript was found in the testis, while the 3.8-kb tran- 
script was most abundant in ovaries, testis, spleen, and 
pancreas. 

[5199] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[ 520 °] Bisbal, C; Martinand, C; Silhol, M.; Lebleu, B.; Salehzada, 
T. : Cloning and characterization of a RNase L inhibitor: a 



new component of the interferon -regulated 2-5A path- 
way. J. Biol. Chem. 270: 13308-13317, 1995. ; and 

[5201] Aubry, F.; Mattei, M.-C; Barque, J. -P.; Galibert, F. : Chro- 
mosomal localization and expression pattern of the RNase 
L inhibitor gene. FEBS Lett. 381: 135-139, 1996. 

[5202] Further studies establishing the function and utilities of 
ABCE1 are found in John Hopkins OMIM database record 
ID 601213, and in sited publications numbered 159 and 
1594 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. DMC1 Dosage 
Suppressor of Mckl Homolog, Meiosis-specific Homolo- 
gous Recombination (yeast) (DMC1, Accession 
NM_007068) is another VGAM172 host target gene. DMC1 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by DMC1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of DMC1 BINDING SITE, designated SEQ ID:1356, to the 
nucleotide sequence of VGAM172 RNA, herein designated 
VGAM RNA, also designated SEQ ID:507. 

[5203] Another function of VGAM172 is therefore inhibition of 
DMC1 Dosage Suppressor of Mckl Homolog, Meiosis- 



specific Homologous Recombination (yeast) (DMC1, Ac- 
cession NM_007068). Accordingly, utilities of VGAM172 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DMC1. Pan- 
hematopoietic Expression (PHEMX, Accession NM.139022) 
is another VGAM172 host target gene. PHEMX BINDING 
SITE1 through PHEMX BINDING SITE4 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by PHEMX, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of PHEMX BINDING SITE1 through 
PHEMX BINDING SITE4, designated SEQ ID:2467, SEQ 
ID:2468, SEQ ID:2469 and SEQ ID: 1237 respectively, to 
the nucleotide sequence of VGAM172 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 507. 
[5204] Another function of VGAM172 is therefore inhibition of 
Pan-hematopoietic Expression (PHEMX, Accession 
NM.139022), a gene which is an important tumor- 
suppressor gene region. Accordingly, utilities of VGAM172 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PHEMX. The func- 
tion of PHEMX has been established by previous studies. 



Lee et al. (1999) noted that 7 imprinted genes had been 
identified on llpl5: IGF2 (OMIM Ref. No. 147470), which 
encodes an important autocrine growth factor in cancer; 
H19 (OMIM Ref. No. 103280), an untranslated RNA whose 
imprinting regulates IGF2; ASCL2 (OMIM Ref. No. 601886), 
a homolog of Drosophila achaete-scute that is expressed 
in the trophoblast; KCNQ1 (OMIM Ref. No. 192500), which 
encodes a voltage-gated potassium channel; p57(KIP2) 
(CDKN1C; 600856), which encodes a cyclin-dependent ki- 
nase inhibitor; TSSC5 (IMPT1; 602631), which encodes a 
predicted transmembrane transporter; and TSSC3 (OMIM 
Ref. No. 602131), also known as IPL, a homolog of a 
mouse apoptosis-inducing gene. With the exception of 
IGF2, all of these genes are expressed from the maternal 
allele. Because of the large number of imprinted genes on 
llpl5, spanning approximately 1 Mb, this region appears 
to represent 1 of 2 known large imprinted domains in the 
human genome, the other being the Prader- 
Willi/Angelman syndrome domain of 15qll-ql3 (see 
OMIM Ref. No. 105830). Koi et al. (1993) isolated a sub- 
chromosomal transferable fragment (STF) that suppresses 
in vitro growth of the rhabdomyosarcoma cell line RD, 
confirming the existence of 1 or more tumor suppressor 



genes within this region. Hu et al. (1997) found that the 
STF spans approximately 2.5 Mb, with D11S12 at its 
proximal end and D11S1318 at its distal end. Within a 
cluster of imprinted genes in this STF, Lee et al. (1999) 
identified 2 novel genes, designated TSSC4 (OMIM Ref. 
No. 603852) and TSSC6, that were not imprinted in any of 
the fetal or extraembryonic tissues examined. The TSSC6 
cDNA encodes a predicted protein of 290 amino acids that 
shows no close similarity to previously reported proteins. 
Northern blot analysis failed to detect TSSC6 gene ex- 
pression; however, RT-PCR analysis suggested that the 
TSSC6 gene is ubiquitously expressed at low levels. The 
TSSC4 and TSSC6 genes are both located in the center of 
the 1-Mb imprinted domain on llpl5 that contains the 7 
imprinted genes. Thus, the imprinted gene domain of 
llpl5 appears to contain at least 2 imprinted subdo- 
mains, between which the TSSC4 and TSSC6 genes sub- 
stantially escape imprinting, due either to a lack of initial 
silencing or to an early developmental relaxation of im- 
printing 

[5205] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[5206] Koi, M.; Johnson, L A.; Kalikin, L M.; Little, P. F. R.; Naka- 
mura, Y.; Feinberg, A. P. : Tumor cell growth arrest caused 
by subchromosomal transferable DNA fragments from 
chromosome 11. Science 260: 361-364, 1993. ; and 

[5207] Lee, M. P.; Brandenburg, S.; Landes, G. M.; Adams, M.; 

Miller, C; Feinberg, A. P. : Two novel genes in the center 
of the llpl5 imprinted domain escape genomic imprint- 
ing. Hum. Molec. Ge. 

[5208] Further studies establishing the function and utilities of 
PHEMX are found in John Hopkins OMIM database record 
ID 603853, and in sited publications numbered 111 and 
1671 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. KIAA0979 
(Accession NM_015032) is another VGAM172 host target 
gene. KIAA0979 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by KIAA0979, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0979 BINDING SITE, designated 
SEQ ID: 1602, to the nucleotide sequence of VGAM172 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:507. 



[5209] Another function of VGAM172 is therefore inhibition of 
KIAA0979 (Accession NM_015032). Accordingly, utilities 
of VGAM172 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0979. LOC220672 (Accession XM.017177) is another 
VGAM172 host target gene. LOC220672 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC220672, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC220672 BINDING SITE, designated SEQ ID:2566, to the 
nucleotide sequence of VGAM172 RNA, herein designated 
VGAM RNA, also designated SEQ ID:507. 

[5210] Another function of VGAM172 is therefore inhibition of 

LOC220672 (Accession XM_017177). Accordingly, utilities 
of VGAM172 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220672. LOC257336 (Accession XM.171216) is an- 
other VGAM172 host target gene. LOC257336 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257336, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257336 BINDING SITE, designated SEQ ID:3694, to 
the nucleotide sequence of VGAM172 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 507. 

[5211] Another function of VGAM172 is therefore inhibition of 

LOC257336 (Accession XM.171216). Accordingly, utilities 
of VGAM172 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257336. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 173 (VGAM173) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5212] VGAM 173 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM173 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5213] VGAM 173 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 173 host target gene, herein designated VGAM 



HOST TARGET GENE, is a human gene contained in the 
human genome. 
[5214] VGAM173 gene encodes a VGAM173 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM173 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM173 precursor RNA is designated SEQ 
ID: 159, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:159 is 
located at position 90131 relative to the genome of Vac- 
cinia Virus. 

[5215] VGAM 173 precursor RNA folds onto itself, forming 

VGAM 173 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5216] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 173 folded precursor RNA into VGAM 173 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM 173 RNA is designated SEQ ID:508, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5217] VGAM 173 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 173 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 173 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[5218] VGAM 173 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 173 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM173 RNA is an accurate or a 



partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM173 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 173 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[5219] The complementary binding of VGAM173 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 173 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 173 host tar- 
get RNA into VGAM173 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[5220] it is appreciated that VGAM173 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM173 host target genes. The mRNA of 
each one of this plurality of VGAM173 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM173 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 173 RNA causes in- 
hibition of translation of respective one or more VGAM173 
host target proteins. 

[5221] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM173 gene, herein designated VGAM GENE, on one or 
more VGAM173 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 



pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 5222 ] It is yet further appreciated that a function of VGAM173 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM173 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM173 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM173 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5223] Nucleotide sequences of the VGAM173 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 173 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM173 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 173 are further 
described hereinbelow with reference to Table 1. 

[5224] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM173 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM173 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5225] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM173 gene, herein designated VGAM is 
inhibition of expression of VGAM173 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 173 correlate with, and may be deduced 
from, the identity of the target genes which VGAM173 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5226] MGC16169 (Accession NM.033115) is a VGAM 173 host 
target gene. MGC16169 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by MGC16169, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of MGC16169 BINDING SITE, 
designated SEQ ID:2312, to the nucleotide sequence of 
VGAM 173 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:508. 

[5227] a function of VGAM173 is therefore inhibition of 

MGC16169 (Accession NM_033115). Accordingly, utilities 
of VGAM173 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC16169. LOC151414 (Accession XM.087197) is an- 
other VGAM173 host target gene. LOC151414 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC151414, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151414 BINDING SITE, designated SEQ ID:3156, to 
the nucleotide sequence of VGAM173 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 508. 

[5228] Another function of VGAM173 is therefore inhibition of 

LOC151414 (Accession XM_087197). Accordingly, utilities 
of VGAM173 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151414. LOC153817 (Accession XM.027964) is an- 
other VGAM173 host target gene. LOC153817 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC153817, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153817 BINDING SITE, designated SEQ ID:2591, to 
the nucleotide sequence of VGAM173 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 508. 

[5229] Another function of VGAM173 is therefore inhibition of 

LOC153817 (Accession XM.027964). Accordingly, utilities 
of VGAM173 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153817. LOC51145 (Accession NM.016158) is an- 
other VGAM173 host target gene. LOC51145 BINDING 
SITE is HOST TARGET binding site found in the 3 N un- 
translated region of mRNA encoded by LOC51145, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51145 BINDING SITE, designated SEQ ID:1665, to the 
nucleotide sequence of VGAM173 RNA, herein designated 
VGAM RNA, also designated SEQ ID:508. 

[5230] Another function of VGAM173 is therefore inhibition of 
LOC51145 (Accession NM.016158). Accordingly, utilities 
of VGAM173 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC51145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 174 (VGAM174) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5231] VGAM174 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM174 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5232] VGAM174 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 174 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5233] VGAM 174 gene encodes a VGAM 174 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM174 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM174 precursor RNA is designated SEQ 



ID: 160, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 160 is 
located at position 89784 relative to the genome of Vac- 
cinia Virus. 

[5234] VGAM174 precursor RNA folds onto itself, forming 

VGAM174 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5235] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 174 folded precursor RNA into VGAM 174 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM 174 RNA is designated SEQ ID:509, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[5236] VGAM174 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 174 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 174 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[5237] VGAM 174 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 174 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM174 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 174 RNA, herein designated VGAM RNA, may 



have a different number of host target binding sites in 
untranslated regions of a VGAM174 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[5238] The complementary binding of VGAM174 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 174 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 174 host tar- 
get RNA into VGAM174 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5239] it is appreciated that VGAM 174 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 174 host target genes. The mRNA of 
each one of this plurality of VGAM174 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM174 RNA, herein designated VGAM 



RNA, and which when bound by VGAM174 RNA causes in- 
hibition of translation of respective one or more VGAM174 
host target proteins. 

t 524 °] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM174 gene, herein designated VGAM GENE, on one or 
more VGAM174 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[5241] it is yet further appreciated that a function of VGAM 174 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM174 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM174 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM174 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5242] Nucleotide sequences of the VGAM174 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 174 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM174 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 174 are further 
described hereinbelow with reference to Table 1. 

[5243] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM174 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM174 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5244] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM174 gene, herein designated VGAM is 



inhibition of expression of VGAM174 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM174 correlate with, and may be deduced 
from, the identity of the target genes which VGAM174 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5245] Enamelin (ENAM, Accession NM.031889) is a VGAM174 
host target gene. ENAM BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by ENAM, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ENAM BINDING SITE, des- 
ignated SEQ ID:2215, to the nucleotide sequence of 
VGAM174 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:509. 

[5246] a function of VGAM174 is therefore inhibition of Enamelin 
(ENAM, Accession NM.031889). Accordingly, utilities of 
VGAM 174 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ENAM. 
Dedicator of Cyto-kinesis 3 (DOCK3, Accession 
XM.039259) is another VGAM 174 host target gene. 
DOCK3 BINDING SITE is HOST TARGET binding site found 



in the 3 X untranslated region of mRNA encoded by 
DOCK3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DOCK3 BINDING SITE, designated SEQ 
ID:2750, to the nucleotide sequence of VGAM174 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:509. 

[5247] Another function of VGAM174 is therefore inhibition of 
Dedicator of Cyto-kinesis 3 (DOCK3, Accession 
XM.039259). Accordingly, utilities of VGAM 174 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DOCK3. GAPCENA 
(Accession NM_012197) is another VGAM 174 host target 
gene. GAPCENA BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by GAPCENA, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of GAPCENA BINDING SITE, designated 
SEQ ID: 1412, to the nucleotide sequence of VGAM 174 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:509. 



[5248] Another function of VCAM174 is therefore inhibition of 

GAPCENA (Accession NM_012197). Accordingly, utilities of 
VGAM174 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GAPCENA. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
175 (VGAM175) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[5249] VGAM175 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM175 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5250] VGAM175 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 175 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5251] VGAM 175 gene encodes a VGAM 175 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM175 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM175 precursor RNA is designated SEQ 
ID: 161, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:161 is 
located at position 91213 relative to the genome of Vac- 
cinia Virus. 

[5252] VGAM175 precursor RNA folds onto itself, forming 

VGAM175 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
^ hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5253] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 175 folded precursor RNA into VGAM 175 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 



quence of VGAM175 RNA is designated SEQ ID:510, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5254] VGAM175 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 175 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 175 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[5255] VGAM 175 RNA, herein designated VGAM RNA, binds com- 
plementary to one or more host target binding sites lo- 
cated in untranslated regions of VGAM175 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM175 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 



meant as an illustration only, and is not meant to be limit- 
ing - VGAM175 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 175 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5256] The complementary binding of VGAM175 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 175 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 175 host tar- 
get RNA into VGAM175 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 5257 ] It is appreciated that VGAM 175 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM175 host target genes. The mRNA of 
each one of this plurality of VGAM 175 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM175 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 175 RNA causes in- 
hibition of translation of respective one or more VGAM175 
host target proteins. 

[5258] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM175 gene, herein designated VGAM GENE, on one or 
more VGAM175 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[5259] | t j S y e t further appreciated that a function of VGAM 175 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM175 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM175 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM175 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5260] Nucleotide sequences of the VGAM175 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM 175 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM175 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 175 are further 
described hereinbelow with reference to Table 1. 

[5261] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM175 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM175 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[5262] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM175 gene, herein designated VGAM is 
inhibition of expression of VGAM175 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 175 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 175 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5263] Heterogeneous Nuclear Ribonucleoprotein A2/B1 

(HNRPA2B1, Accession NM.002137) is a VGAM 175 host 
target gene. HNRPA2B1 BINDING SITE1 and HNRPA2B1 
BINDING SITE2 are HOST TARGET binding sites found in 
untranslated regions of mRNA encoded by HNRPA2B1, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of HNRPA2B1 BINDING SITE1 and HNRPA2B1 
BINDING SITE2, designated SEQ ID:902 and SEQ ID:2186 
respectively, to the nucleotide sequence of VGAM175 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:510. 

[5264] a function of VGAM 175 is therefore inhibition of Hetero- 
geneous Nuclear Ribonucleoprotein A2/B1 (HNRPA2B1, 



Accession NM_002137), a gene which involves with pre- 
mrna processing. Accordingly, utilities of VGAM175 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with HNRPA2B1. The func- 
tion of HNRPA2B1 has been established by previous stud- 
ies. The splicing of pre-mRNA into the mature product 
occurs in a multicomponent complex constituted by small 
nuclear ribonucleoprotein particles (snRNP) and proteins 
such as splicing factors and heterogeneous nuclear ri- 
bonucleoprotein (hnRNP) proteins. The hnRNP proteins are 
a family of at least 20 polypeptides whose precise role in 
RNA processing remains to be fully defined. The hnRNP 
A2 belongs, with Al, Bl, and B2, to the basic protein sub- 
set of the hnRNP complex. All these proteins share a 
modular structure consisting of 2 conserved RNA binding 
domains linked to less conserved gly-rich domains. Bia- 
monti et al. (1994) isolated and sequenced the A2 gene 
and compared it with the previously described Al gene 
(HNRPA1; 164017). The HNRPA2 gene was mapped to 
7pl5 by fluorescence in situ hybridization. It was found to 
be split into 12 exons, including an alternatively spliced 
36 nucleotide mini-exon specific for the human hnRNP 
protein Bl. Biamonti et al. (1994) showed that the intron/ 



exon organization of the A2 gene is identical to that of 
the Al gene over its entire length, indicating a common 
origin by gene duplication. Kozu et al. (1995) also cloned 
the HNRPA2B1 gene and showed that it is 9-kb long and 
produces both the Bl and A2/B1 mRNAs as a conse- 
quence of alternative splicing. The transcripts were found 
in all cells with the Bl isoform occurring at about 2-5% of 
the A2/B1 level. See nuclear ribonucleoprotein particle CI 
protein (OMIM Ref. No. 164020). 

[5265] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5266] Biamonti, C; Ruggiu, M.; Saccone, S.; Delia Valle, C; Riva, 
S. : Two homologous genes, originated by duplication, 
encode the human hnRNP proteins A2 and Al. Nucleic 
Acids Res. 22: 1996-2002, 1994. ; and 

[5267] kozu, T.; Henrich, B.; Schafer, K. P. : Structure and ex- 
pression of the gene (HNRPA2B1) encoding the human 
hnRNP protein A2/B1. Genomics 25: 365-371, 1995. 

[5268] Further studies establishing the function and utilities of 
HNRPA2B1 are found in John Hopkins OMIM database 
record ID 600124, and in sited publications numbered 
2014 listed in the bibliography section hereinbelow, which 



are also hereby incorporated by reference. LOC146481 
(Accession XM.085484) is another VGAM175 host target 
gene. LOC146481 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC146481, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC146481 BINDING SITE, desig- 
nated SEQ ID:3092, to the nucleotide sequence of 
VGAM175 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:510. 

[5269] Another function of VGAM175 is therefore inhibition of 

LOC146481 (Accession XM_085484). Accordingly, utilities 
of VGAM175 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146481. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 176 (VGAM176) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5270] VGAM 176 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM176 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5271] VGAM176 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 176 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5272] VGAM 176 gene encodes a VGAM 176 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM176 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM176 precursor RNA is designated SEQ 
ID: 162, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:162 is 
located at position 90963 relative to the genome of Vac- 
cinia Virus. 

[5273] VGAM 176 precursor RNA folds onto itself, forming 

VGAM 176 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[5274] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM176 folded precursor RNA into VGAM176 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM 176 RNA is designated SEQ ID:511, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5275] VGAM 176 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 176 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 176 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 



[5276] VGAM176 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 176 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM176 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 176 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 176 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5277] The complementary binding of VGAM176 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM176 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 176 host tar- 
get RNA into VGAM176 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 5278 ] It is appreciated that VGAM 176 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM176 host target genes. The mRNA of 
each one of this plurality of VGAM176 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM176 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 176 RNA causes in- 
hibition of translation of respective one or more VGAM176 
host target proteins. 

t 5279 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 176 gene, herein designated VGAM GENE, on one or 
more VGAM176 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[5280] it is yet further appreciated that a function of VGAM176 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM176 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM176 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM176 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5281] Nucleotide sequences of the VGAM176 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM176 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM176 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 176 are further 
described hereinbelow with reference to Table 1. 

[5282] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM176 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM176 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5283] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM176 gene, herein designated VGAM is 
inhibition of expression of VGAM176 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 176 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 176 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5284] LOC146229 (Accession XM.085387) is a VGAM 176 host 
target gene. LOC146229 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by LOC146229, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LOC146229 BINDING SITE, 
designated SEQ ID:3087, to the nucleotide sequence of 
VGAM176 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:511. 

[5285] a function of VGAM 176 is therefore inhibition of 

LOC146229 (Accession XM_085387). Accordingly, utilities 
of VGAM176 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146229. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 177 (VGAM177) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5286] VGAM 177 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM177 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5287] VGAM 177 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM177 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[5288] VGAM 177 gene encodes a VGAM 177 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM177 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM177 precursor RNA is designated SEQ 
ID: 163, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:163 is 
located at position 92476 relative to the genome of Vac- 
cinia Virus. 

[5289] VGAM 177 precursor RNA folds onto itself, forming 

VGAM 177 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[5290] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM1 77 folded precursor RNA into VGAM1 77 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM 177 RNA is designated SEQ ID:512, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5291] VGAM 177 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 177 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 177 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[5292] VGAM 177 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 177 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM177 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM177 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 177 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[5293] The complementary binding of VGAM177 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 177 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 177 host tar- 



get RNA into VGAM177 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5294] it j S appreciated that VGAM 177 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 177 host target genes. The mRNA of 
each one of this plurality of VGAM177 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM177 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 177 RNA causes in- 
hibition of translation of respective one or more VGAM177 
host target proteins. 

[5295] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 177 gene, herein designated VGAM GENE, on one or 
more VGAM177 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[5296] it is yet further appreciated that a function of VGAM177 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM177 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM177 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM177 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5297] Nucleotide sequences of the VGAM177 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 177 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM177 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 177 are further 



described hereinbelow with reference to Table 1. 

[5298] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM177 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM177 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5299] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM177 gene, herein designated VGAM is 
inhibition of expression of VGAM177 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 177 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 177 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5300] FLJ20413 (Accession NM.017808) is a VGAM 177 host tar- 
get gene. FLJ20413 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ20413, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ20413 BINDING SITE, designated 



SEQ ID: 1753, to the nucleotide sequence of VGAM1 77 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:512. 

[5301] a function of VGAM 177 is therefore inhibition of FLJ20413 
(Accession NM_017808). Accordingly, utilities of 
VGAM 177 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20413. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
178 (VGAM 178) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[5302] VGAM 178 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM178 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5303] VGAM 178 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 178 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5304] VGAM 178 gene encodes a VGAM 178 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM178 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM178 precursor RNA is designated SEQ 
ID: 164, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:164 is 
located at position 93077 relative to the genome of Vac- 
cinia Virus. 

[5305] VGAM 178 precursor RNA folds onto itself, forming 

VGAM 178 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5306] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 178 folded precursor RNA into VGAM 178 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM178 RNA is designated SEQ ID:513, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5307] VGAM178 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 178 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 178 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[5308] VGAM 178 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 178 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM178 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM178 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 178 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[5309] jhe complementary binding of VGAM178 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 178 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 178 host tar- 
get RNA into VGAM178 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5310] ^ is appreciated that VGAM 178 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM178 host target genes. The mRNA of 
each one of this plurality of VGAM178 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM178 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 178 RNA causes in- 
hibition of translation of respective one or more VGAM178 
host target proteins. 
1 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 178 gene, herein designated VGAM GENE, on one or 
more VGAM178 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[5312] | t j S yet further appreciated that a function of VGAM1 78 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM178 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM178 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM178 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5313] Nucleotide sequences of the VGAM178 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 178 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM178 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 178 are further 
described hereinbelow with reference to Table 1. 

[5314] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM178 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM178 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5315] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM178 gene, herein designated VGAM is 
inhibition of expression of VGAM178 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 178 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 178 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5316] c-reactive Protein, Pentraxin-related (CRP, Accession 

XM.049673) is a VGAM 178 host target gene. CRP BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CRP, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of CRP 
BINDING SITE, designated SEQ ID:2920, to the nucleotide 
sequence of VGAM178 RNA, herein designated VGAM 
RNA, also designated SEQ ID:513. 

[5317] a function of VGAM 178 is therefore inhibition of C- 
reactive Protein, Pentraxin-related (CRP, Accession 



XM.049673). Accordingly, utilities of VGAM178 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CRP. DEAD/H 
(Asp-Glu-Ala-Asp/His) Box Polypeptide, Y Chromosome 
(DBY, Accession NM.004660) is another VGAM178 host 
target gene. DBY BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by DBY, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DBY BINDING SITE, designated SEQ ID: 1140, 
to the nucleotide sequence of VGAM178 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:513. 
[5318] Another function of VGAM178 is therefore inhibition of 

DEAD/H (Asp-Glu-Ala-Asp/His) Box Polypeptide, Y Chro- 
mosome (DBY, Accession NM_004660), a gene which 
plays a key role in the spermatogenic process. Accord- 
ingly, utilities of VGAM178 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DBY. The function of DBY has been established 
by previous studies. Foresta et al. (2000) reported a com- 
plete sequence map of the AZFa region (see OMIM Ref. 
No. 415000), the genomic structure of AZFa genes, and 



their deletion analysis in 173 infertile men with well- 
defined spermatogenic alterations. Deletions were found 
in 9 patients: DBY alone was deleted in 6, USP9Y only in 1, 
and 1 each with USP9Y-DBY or DBY-UTY missing. No pa- 
tients solely lacked UTY. Patients lacking DBY exhibited 
either Sertoli cell-only syndrome or severe hypospermato- 
genesis. Expression analysis of AZFa genes and their X 
homologs revealed ubiquitous expression for all of them 
except DBY; a shorter DBY transcript was expressed only 
in testis. The authors suggested that DBY plays a key role 
in the spermatogenic process. Using COS cells to express 
candidate Y chromosome genes and mouse dendritic cells 
for antigenic presentation, Scott et al. (2000) determined 
that Dby expresses 2 major histocompatibility complex 
(MHC) class ll-restricted minor histocompatibility HY de- 
terminants. No stimulatory activity was found with these 
epitopes in cells transfected with Smcy (OMIM Ref. No. 
426000) or Uty, both of which express MHC class I- 
restricted epitopes. 

[5319] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5320] Foresta, C; Ferlin, A.; Moro, E. : Deletion and expression 



analysis of AZFa genes on the human Y chromosome re- 
vealed a major role for DBY in male infertility. Hum. Molec. 
Genet. 9: 1161-1169, 2000. ; and 
t 5321 ] Scott, D.; Addey, C; Ellis, P; James, E.; Mitchell, M. J.; Saut, 
N.; Jurcevic, S.; Simpson, E. : Dendritic cells permit identi- 
fication of genes encoding MHC class ll-restricted epi- 
tope. 

[5322] Further studies establishing the function and utilities of 
DBY are found in John Hopkins OMIM database record ID 
400010, and in sited publications numbered 199 and 
2526 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference.V-erb-b2 Ery- 
throblastic Leukemia Viral Oncogene Homolog 2, Neuro/ 
glioblastoma Derived Oncogene Homolog (avian) (ERBB2, 
Accession NM.004448) is another VCAM178 host target 
gene. ERBB2 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
ERBB2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ERBB2 BINDING SITE, designated SEQ 
ID:1115, to the nucleotide sequence of VGAM178 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:513. 

[5323] Another function of VGAM178 is therefore inhibition of V- 
erb-b2 Erythroblastic Leukemia Viral Oncogene Homolog 
2, Neuro/glioblastoma Derived Oncogene Homolog (avian) 
(ERBB2, Accession NM_004448), a gene which Tyrosine ki- 
nase receptor. Accordingly, utilities of VGAM178 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ERBB2. The function of 
ERBB2 has been established by previous studies. The 
oncogene originally called NEU was derived from rat 
neuro/glioblastoma cell lines. It encodes a tumor antigen, 
pl85, which is serologically related to EGFR, the epider- 
mal growth factor receptor (OMIM Ref. No. 131550). EGFR 
maps to chromosome 7. Yang-Feng et al. (1985) found, 
however, that the human homolog, which they designated 
NGL (to avoid confusion with neuraminidase, which is also 
symbolized NEU), maps to 17ql2-q22 by in situ hy- 
bridization and to 17q21-qter in somatic cell hybrids. 
Thus, the SRO is 17q21-q22. Coussens et al. (1985) iden- 
tified a potential cell surface receptor of the tyrosine ki- 
nase gene family and characterized it by cloning the gene. 
Its primary sequence is very similar to that of the human 
epidermal growth factor receptor. Because of the seem- 



ingly close relationship to the human EGF receptor, the 
authors called the gene HER2. By Southern blot analysis of 
somatic cell hybrid DNA and by in situ hybridization, the 
gene was assigned to 17q21-q22. This chromosomal lo- 
cation of the gene is coincident with the NEU oncogene, 
which suggests that the 2 genes may in fact be the same; 
indeed, sequencing indicates that they are identical 
(Francke, 1988). Van de Vijver et al. (1988) found a corre- 
lation between overexpression of NEU protein and the 
large-cell, comedo growth type of ductal carcinoma. They 
could find no correlation, however, with lymph-node sta- 
tus or tumor recurrence. Slamon et al. (1989) described 
the role of HER2/NEU in breast (OMIM Ref. No. 114480) 
and ovarian cancer (OMIM Ref. No. 167000), which to- 
gether account for one-third of all cancers in women and 
approximately one-quarter of cancer-related deaths in fe- 
males. The HER2 gene is amplified and HER2 is overex- 
pressed in 25 to 30% of breast cancers, increasing the ag- 
gressiveness of the tumor. Slamon et al. (2001) found that 
herceptin increased the clinical benefit of first-line 
chemotherapy in metastatic breast cancer that overex- 
presses HER2. In a population-based case control study of 
the val655-to-ile polymorphism (164870.0001), Xie et al. 



(2000) found that the val allele was associated with an in- 
creased risk of breast cancer, particularly among younger 
women. Because of the significant ethnic differences in 
the incidence of breast cancer and other solid tumors, 
Ameyaw et al. (2002) undertook a study of 7 ethnic 
groups from 3 separate continents. The frequency of the 
val allele was highly variable between populations (1 to 
24%). The continental African populations had a lower fre- 
quency than did the other subjects, corresponding with 
the lower incidence and lower risk of breast cancer in 
African women compared with Caucasian and African- 
American women. Animal model experiments lend further 
support to the function of ERBB2. An activated mutant 
form of ERBB2 is rarely found in human cancer. Instead, 
wildtype ERBB2 is overexpressed and/or amplified in 10 to 
30% of breast cancers, where it correlates with chemore- 
sistance and poor patient prognosis. Herceptin, a mono- 
clonal antibody against ERBB2, is an effective treatment 
for a subset of patients with advanced breast cancer. Liu 
et al. (2002) used a transgenic mouse model with targeted 
aberrant overexpression of ERBB2 to determine whether 
genetic instability is associated with mammary tumorige- 
nesis in vivo in the absence of heritable defects in known 



DNA maintenance genes. 

[5324] it j S appreciated that the abovementioned animal model 
for ERBB2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[5325] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5326] Coussens, L; Yang-Feng, T. L; Liao, Y.-C; Chen, E.; Gray, 
A.; McGrath, J.; Seeburg, P. H.; Libermann, T. A.; Sch- 
lessinger, J.; Francke, U.; Levinson, A.; Ullrich, A. : Tyro- 
sine kinase receptor with extensive homology to EGF re- 
ceptor shares chromosomal location with NEU oncogene. 
Science 230: 1132-1139, 1985. ; and 

[5327] LiUj s. ; Liu, W.; Jakubczak, J. L; Erexson, G. L; Tindall, K. 
R.; Chan, R.; Muller, W. J.; Adhya, S.; Garges, S.; Merlino, 
G. : Genetic instability favoring transversions associated 
w. 

[5328] Further studies establishing the function and utilities of 
ERBB2 are found in John Hopkins OMIM database record 
ID 164870, and in sited publications numbered 399-400, 
2668-478, 2789-494, 62 and 698-702 listed in the bibli- 
ography section hereinbelow, which are also hereby incor- 



porated by reference. Integrin, Alpha 1 (ITGA1, Accession 
XM.032902) is another VGAM178 host target gene. ITGA1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ITGA1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of ITGA1 BINDING SITE, designated SEQ ID:2660, to the 
nucleotide sequence of VGAM178 RNA, herein designated 
VGAM RNA, also designated SEQ ID:513. 
[5329] Another function of VGAM178 is therefore inhibition of 

Integrin, Alpha 1 (ITGA1, Accession XM.032902). Accord- 
ingly, utilities of VGAM178 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ITGA1. Membrane-spanning 4-domains, Sub- 
family A, Member 1 (MS4A1, Accession NM_000139) is 
another VGAM 178 host target gene. MS4A1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MS4A1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of MS4A1 BIND- 
ING SITE, designated SEQ ID:710, to the nucleotide se- 



quence of VGAM178 RNA, herein designated VGAM RNA, 
also designated SEQ ID:513. 
[5330] Another function of VGAM 178 is therefore inhibition of 
Membrane-spanning 4-domains, Subfamily A, Member 1 
(MS4A1, Accession NM_000139), a gene which may be in- 
volved in the regulation of b-cell activation and prolifera- 
tion. Accordingly, utilities of VGAM178 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with MS4A1. The function of MS4A1 has 
been established by previous studies. Bl, also known as 
CD20 or MS4A1, is a human B-lymphocyte surface 
molecule that is widely expressed during B-cell ontogeny, 
from early pre-B-cell developmental stages until final dif- 
ferentiation into plasma cells. Functional studies using 
monoclonal antibodies have shown that antibody binding 
to Bl inhibits B-cell proliferation caused by mitogens and 
inhibits B-cell differentiation. Tedder et al. (1988) de- 
scribed the primary structure of CD20. Tedder et al. 
(1989) showed that the CD20 gene is 16 kb long and con- 
tains 8 exons. Using in situ hybridization and Southern 
blotting of hybrid cell DNA, Tedder et al. (1989) showed 
that the CD20 gene is located on Ilql2-ql3. This local- 
ization places the CD20 gene near the site of the 



t(l 1; 14)(q 13;q32) translocation that is found in a sub- 
group of B-cell malignancies; see 151400. The CD20 gene 
was found to lie on the centromeric side of BCL1 (OMIM 
Ref. No. 168461) and to be separated from BCL1 by at 
least 50 kb of DNA. The proximal location of CD20 was 
indicated by the fact that it is not translocated to chromo- 
some 14 in the translocation. It must be located between 
the centromere of chromosome 11 and the 3-prime end 
of BCL1. Szepetowski et al. (1993) studied amplification of 
the BCL1 region in breast cancer to map genes in the 
llql3 band. CD20 was the most proximal of 13 genes lo- 
cated centromeric to BCL1 and was in the same group as 
CD5, PGA4 (OMIM Ref. No. 169720), and FTH1 (OMIM Ref. 
No. 134770). Distal to this cluster was a group of 3 genes, 
COX8 (OMIM Ref. No. 123870), PYCM (OMIM Ref. No. 
232600), and SEA (OMIM Ref. No. 165110), of which the 
most proximal was COX8. 

[5331] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5332] Szepetowski, P.; Perucca-Lostanlen, D.; Gaudray, P. : Map- 
ping genes according to their amplification status in tu- 
mor cells: contribution to the map of llql3. Genomics 



16: 745-750, 1993. ; and 

[5333] Tedder, T. F.; Klejman, C; Schlossman, S. F.; Saito, H. : 
Structure of the gene encoding the human B lymphocyte 
differentiation antigen CD20 (Bl). J. Immun. 142: 
2560-2568, 1989. 

[5334] Further studies establishing the function and utilities of 
MS4A1 are found in John Hopkins OMIM database record 
ID 112210, and in sited publications numbered 104 and 
1041-1043 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.ARSDRl 
(Accession NM_016026) is another VGAM1 78 host target 
gene. ARSDR1 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
ARSDR1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ARSDR1 BINDING SITE, designated SEQ 
ID:1656, to the nucleotide sequence of VGAM178 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:513. 

[5335] Another function of VGAM178 is therefore inhibition of 
ARSDR1 (Accession NM_016026). Accordingly, utilities of 
VGAM 178 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with ARSDR1. 
ATPase, (Na+)/K+ Transporting, Beta 4 Polypeptide 
(ATP1B4, Accession NM.012069) is another VGAM 178 
host target gene. ATP1B4 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by ATP1B4, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ATP1B4 BINDING SITE, 
designated SEQ ID: 1400, to the nucleotide sequence of 
VGAM 178 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:513. 
[5336] Another function of VGAM178 is therefore inhibition of 
ATPase, (Na+)/K+ Transporting, Beta 4 Polypeptide 
(ATP1B4, Accession NM_012069). Accordingly, utilities of 
VGAM178 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATP1B4. 
FLJ00024 (Accession XM.033361) is another VGAM 178 
host target gene. FLJ00024 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ00024, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of FLJ00024 BINDING SITE, 
designated SEQ ID:2665, to the nucleotide sequence of 
VGAM178 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:513. 

[5337] Another function of VGAM178 is therefore inhibition of 

FLJ00024 (Accession XM.033361). Accordingly, utilities of 
VGAM 178 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00024. 
FLJ10493 (Accession NM.018112) is another VGAM 178 
host target gene. FLJ10493 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 10493, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10493 BINDING SITE, 
designated SEQ ID: 1782, to the nucleotide sequence of 
VGAM 178 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:513. 

[5338] Another function of VGAM178 is therefore inhibition of 

FLJ10493 (Accession NM_018112). Accordingly, utilities of 
VGAM 178 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10493. 
FLJ11175 (Accession NM.018349) is another VGAM 178 



host target gene. FLJ11175 BINDING SITE is HOST TARGET 
binding site found in the 3 V untranslated region of mRNA 
encoded by FLJ11175, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ11175 BINDING SITE, 
designated SEQ ID: 1816, to the nucleotide sequence of 
VGAM178 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:513. 
[5339] Another function of VGAM178 is therefore inhibition of 

FLJ11175 (Accession NM.018349). Accordingly, utilities of 
VGAM 178 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ 11175. 
KIAA0977 (Accession NM.014900) is another VGAM 178 
host target gene. KIAA0977 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0977, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0977 BINDING SITE, 
designated SEQ ID:1578, to the nucleotide sequence of 
VGAM 178 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:513. 



[5340] Another function of VGAM178 is therefore inhibition of 
KIAA0977 (Accession NM_014900). Accordingly, utilities 
of VGAM178 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0977. Thyroid Hormone Receptor Interactor 3 (TRIP3, 
Accession XM.085661) is another VGAM178 host target 
gene. TRIP3 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TRIP3, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of TRIP3 BINDING SITE, designated SEQ ID:3102, 
to the nucleotide sequence of VGAM178 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:513. 

[5341] Another function of VGAM178 is therefore inhibition of 
Thyroid Hormone Receptor Interactor 3 (TRIP3, Accession 
XM_085661). Accordingly, utilities of VGAM 178 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIP3. LOC149117 
(Accession XM_097587) is another VGAM 178 host target 
gene. LOC149117 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC149117, corresponding to a HOST TARGET binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC149117 BINDING SITE, desig- 
nated SEQ ID:3307, to the nucleotide sequence of 
VGAM178 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:513. 

[5342] Another function of VGAM 178 is therefore inhibition of 

LOC149117 (Accession XM.097587). Accordingly, utilities 
of VGAM178 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149117. LOC196993 (Accession XM.116971) is an- 
other VGAM 178 host target gene. LOC196993 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC196993, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196993 BINDING SITE, designated SEQ ID:3471, to 
the nucleotide sequence of VGAM178 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:513. 

[5343] Another function of VGAM178 is therefore inhibition of 

LOC196993 (Accession XM_116971). Accordingly, utilities 
of VGAM178 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC196993. LOC56965 (Accession NM.020213) is an- 
other VGAM178 host target gene. LOC56965 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC56965, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC56965 BINDING SITE, designated SEQ ID: 1900, to the 
nucleotide sequence of VGAM178 RNA, herein designated 
VGAM RNA, also designated SEQ ID:513. 

[5344] Another function of VGAM178 is therefore inhibition of 
LOC56965 (Accession NM.020213). Accordingly, utilities 
of VGAM178 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC56965. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 179 (VGAM179) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5345] VGAM 179 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM179 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5346] VGAM179 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 179 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5347] VGAM 179 gene encodes a VGAM 179 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM179 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM179 precursor RNA is designated SEQ 
ID: 165, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:165 is 
located at position 92769 relative to the genome of Vac- 
cinia Virus. 

[5348] VGAM 179 precursor RNA folds onto itself, forming 

VGAM 179 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[5349] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM179 folded precursor RNA into VGAM179 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM 179 RNA is designated SEQ ID:514, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5350] VGAM 179 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 179 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 179 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 



[5351] VGAM179 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 179 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM179 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 179 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 179 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5352] The complementary binding of VGAM179 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM179 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 179 host tar- 
get RNA into VGAM179 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5353] it is appreciated that VGAM 179 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM179 host target genes. The mRNA of 
each one of this plurality of VGAM179 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 179 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 179 RNA causes in- 
hibition of translation of respective one or more VGAM179 
host target proteins. 

[5354] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 179 gene, herein designated VGAM GENE, on one or 
more VGAM179 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[5355] it is yet further appreciated that a function of VCAM179 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM179 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM179 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM179 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5356] Nucleotide sequences of the VGAM179 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM179 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM179 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 179 are further 
described hereinbelow with reference to Table 1. 

[5357] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM179 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM179 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5358] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM179 gene, herein designated VGAM is 
inhibition of expression of VGAM179 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 179 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 179 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5359] Nuclear Mitotic Apparatus Protein 1 (NUMA1, Accession 
XM.167853) is a VGAM 179 host target gene. NUMA1 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by NUMA1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of NUMA1 BINDING SITE, designated SEQ ID:3604, to the 
nucleotide sequence of VGAM179 RNA, herein designated 
VGAM RNA, also designated SEQ ID:514. 
[5360] a function of VGAM179 is therefore inhibition of Nuclear 
Mitotic Apparatus Protein 1 (NUMA1, Accession 
XM_167853), a gene which is nuclear mitotic apparatus 
protein. Accordingly, utilities of VGAM179 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with NUMA1. The function of 
NUMA1 has been established by previous studies. The 
NuMA protein was one of the first to be described as a cell 
cycle-related protein based on a distinct immunofluores- 
cent staining pattern: in interphase, NuMA is present 
throughout the nucleus, and in mitosis, it localizes to the 
spindle apparatus (Lydersen and Pettijohn, 1980). Some 
patients with autoimmune disease have antibodies di- 
rected against the NuMA protein. The full-length NUMA 
cDNA (Compton et al., 1992; Yang et al., 1992) predicts a 
protein with the largest known coiled-coil region in a pro- 



tein. By fluorescence in situ hybridization, Sparks et al. 
(1993) demonstrated that the NUMA1 gene is present in 
single copy and located on llql3. Acute promyelocytic 
leukemia (APL) is uniquely associated with chromosomal 
translocations that disrupt the gene encoding the retinoic 
acid receptor, RARA (OMIM Ref. No. 180240). In more than 
99% of cases, this disruption results in the formation of a 
fusion of the RARA gene with the PML gene (OMIM Ref. 
No. 102578). In rare variants of APL, the RARA gene has 
been found to be fused to 1 of 2 other genes, PLZF (OMIM 
Ref. No. 176797) and NPM (OMIM Ref. No. 164040). Al- 
though RARA dysregulation is evidently important in APL, 
the role of the various fusion partners is unclear. Wells et 
al. (1997) characterized a fourth APL gene fusion, which 
linked exons encoding the retinoic acid and DNA-binding 
domains of RARA to 5-prime exons of NUMA1. The 
NUMA/RARA fusion protein existed in sheet-like nuclear 
aggregates with which normal NUMA partly colocalized. In 
contrast to t(15;17) APL (the usual variety) the intracellular 
distribution of PML was normal in these cells. Wells et al. 
(1997) suggested that interference with retinoid signaling, 
and not disruption of PML organization, is essential to the 
APL phenotype. Their work implicated for the first time an 



element of the mitotic apparatus in the molecular patho- 
genesis of human malignancy. The proband of their study 
was a Caucasian male first seen at 6 months of age for in- 
vestigation of multiple cutaneous lesions. Despite this un- 
usual clinical presentation, peripheral blood morphology 
and cell-surface immunophenotype were typical of APL. 
Routine analysis of diagnostic bone marrow revealed a 
clonal cytogenetic abnormality, t(ll;17)(ql3;q21). The 
patient was treated with all-trans retinoic acid and 
achieved complete remission; he remained in morphologic 
remission 38 months after autologous bone marrow 
transplantation. 

[5361] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5362] Lydersen, B. K.; Pettijohn, D. E. : Human-specific nuclear 
protein that associates with the polar region of the mitotic 
apparatus: distribution in a human/hamster hybrid cell. 
Cell 22: 489-499, 1980. ; and 

[5363] wells, R. A.; Catzavelos, C; Kamel-Reid, S. : Fusion of 

retinoic acid receptor alpha to NuMA, the nuclear mitotic 
apparatus protein, by a variant translocation in acute 
promyelocytic I. 



[5364] Further studies establishing the function and utilities of 
NUMA1 are found in John Hopkins OMIM database record 
ID 164009, and in sited publications numbered 504-510 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Solute Carrier Fam- 
ily 15 (oligopeptide transporter), Member 1 (SLC15A1, Ac- 
cession NM_005073) is another VGAM179 host target 
gene. SLC15A1 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
SLC15A1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC15A1 BINDING SITE, designated SEQ 
ID:1182, to the nucleotide sequence of VGAM179 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:514. 

[5365] Another function of VGAM179 is therefore inhibition of 

Solute Carrier Family 15 (oligopeptide transporter), Mem- 
ber 1 (SLC15A1, Accession NM.005073), a gene which is a 
H(+)-coupled peptide transporter. Accordingly, utilities of 
VGAM 179 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC15A1. 
The function of SLC15A1 has been established by previ- 



ous studies. In mammalian small intestine, the proton- 
coupled peptide transporter is responsible for the absorp- 
tion of small peptides arising from digestion of dietary 
proteins. Fei et al. (1994) isolated a cDNA clone encoding 
a hydrogen ion/peptide cotransporter from a rabbit in- 
testinal cDNA library. Liang et al. (1995) screened a hu- 
man intestinal cDNA library with a probe derived from the 
rabbit cotransporter cDNA and identified a cDNA which, 
when expressed in HeLa cells or in Xenopus laevis 
oocytes, induced proton-dependent peptide transport ac- 
tivity. The predicted protein consisted of 708 amino acids 
with 12 membrane-spanning domains and 2 putative sites 
for protein kinase C-dependent phosphorylation. The 
cDNA-induced transport process accepted dipeptides, 
tripeptides, and amino beta-lactam antibiotics as sub- 
strates, but could not transport free amino acids. The hu- 
man cotransporter showed 81% identity and 92% similarity 
to the rabbit cotransporter, but showed only a weak ho- 
mology to the proton-coupled peptide transport proteins 
present in bacteria and yeast. By analysis of somatic cell 
hybrids and by isotopic in situ hybridization, Liang et al. 
(1995) mapped the human gene to 13q33-q34. Adibi 
(1997) reviewed the biology and function of the human 



intestinal oligopeptide transporter, which he symbolized 
PEPT1. Studies indicated that it transports dipeptides and 
tripeptides but not free amino acids or peptides with more 
than 3 amino acid residues and that its driving force for 
uphill transport requires proton binding and presence of 
an inside-negative membrane potential. A membrane 
protein, HTP1, which appeared to be associated with the 
oligopeptide transporter, had also been cloned. Adibi 
(1997) pointed out the importance of the transporter in 
nutritional and pharmacologic therapies; for example, it 
has allowed the use of oligopeptides as a source of nitro- 
gen for enteral feeding and the use of the oral route for 
delivery of peptidomimetic drugs such as beta-lactam an- 
tibiotics. 

[5366] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5367] Liang, R.; Fei, Y.-J.; Prasad, P. D.; Ramamoorthy, S.; Han, 
H.; Yang-Feng, T. L; Hediger, M. A.; Ganapathy, V.; 
Leibach, F. H. : Human intestinal H(+)/peptide cotrans- 
porter: cloning, functional expression, and chromosomal 
localization. J. Biol. Chem. 270: 6456-6463, 1995. ; and 

[5368] Adibi, S. A. : The oligopeptide transporter (Pept-1) in hu- 



man intestine: biology and function. Gastroenterology 
113: 332-340, 1997. 
[5369] Further studies establishing the function and utilities of 
SLC15A1 are found in John Hopkins OMIM database 
record ID 600544, and in sited publications numbered 
1789-1791 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. CCR4-NOT Transcription Complex, Subunit 3 
(CNOT3, Accession NM.014516) is another VGAM179 host 
target gene. CNOT3 BINDING SITE is HOST TARGET bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by CNOT3, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of CNOT3 BINDING SITE, designated 
SEQ ID: 1505, to the nucleotide sequence of VGAM179 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:514. 

[5370] Another function of VGAM179 is therefore inhibition of 
CCR4-NOT Transcription Complex, Subunit 3 (CNOT3, 
Accession NM_014516). Accordingly, utilities of VGAM 179 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CNOT3. FLJ10898 



(Accession XM_002486) is another VGAM179 host target 
gene. FLJ10898 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by FLJ10898, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10898 BINDING SITE, designated 
SEQ ID:2527, to the nucleotide sequence of VGAM179 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:514. 

[5371] Another function of VGAM179 is therefore inhibition of 

FLJ10898 (Accession XM.002486). Accordingly, utilities of 
VGAM 179 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10898. 
FLJ14686 (Accession NM.032825) is another VGAM179 
host target gene. FLJ14686 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ 14686, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ14686 BINDING SITE, 
designated SEQ ID:2286, to the nucleotide sequence of 
VGAM 179 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:514. 
[5372] Another function of VGAM179 is therefore inhibition of 

FLJ14686 (Accession NM_032825). Accordingly, utilities of 
VGAM179 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14686. 
HDAC9-PENDING (Accession NM.014707) is another 
VGAM179 host target gene. HDAC9-PENDING BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by HDAC9-PENDING, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of HDAC9-PENDING BINDING SITE, designated 
SEQ ID: 1526, to the nucleotide sequence of VGAM179 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:514. 

[5373] Another function of VGAM179 is therefore inhibition of 
HDAC9-PENDING (Accession NM.014707). Accordingly, 
utilities of VGAM179 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with HDAC9-PENDING. ZAK (Accession NM.133646) is an- 
other VGAM 179 host target gene. ZAK BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by ZAK, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZAK BINDING 
SITE, designated SEQ ID:2427, to the nucleotide sequence 
of VGAM179 RNA, herein designated VGAM RNA, also 
designated SEQ ID:514. 

[5374] Another function of VGAM179 is therefore inhibition of 
ZAK (Accession NM_133646). Accordingly, utilities of 
VGAM 179 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZAK. 
LOC119548 (Accession XM.058404) is another VGAM 179 
host target gene. LOCI 19548 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOCI 19548, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC119548 BINDING 
SITE, designated SEQ ID:2984, to the nucleotide sequence 
of VGAM 179 RNA, herein designated VGAM RNA, also 
designated SEQ ID:514. 

[5375] Another function of VGAM179 is therefore inhibition of 

LOC119548 (Accession XM_058404). Accordingly, utilities 



of VGAM179 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC119548. LOC153937 (Accession XM.087813) is an- 
other VGAM179 host target gene. LOC153937 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC153937, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153937 BINDING SITE, designated SEQ ID:3185, to 
the nucleotide sequence of VGAM179 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 14. 
[5376] Another function of VGAM179 is therefore inhibition of 

LOC153937 (Accession XM.087813). Accordingly, utilities 
of VGAM179 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153937. LOC221895 (Accession XM.166511) is an- 
other VGAM179 host target gene. LOC221895 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221895, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC221895 BINDING SITE, designated SEQ ID:3568, to 
the nucleotide sequence of VGAM179 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 14. 

[5377] Another function of VGAM179 is therefore inhibition of 

LOC221895 (Accession XM_166511). Accordingly, utilities 
of VGAM179 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221895. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 180 (VGAM180) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5378] VGAM 180 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 180 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5379] VGAM 180 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 180 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[5380] VGAM180 gene encodes a VGAM180 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM180 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM180 precursor RNA is designated SEQ 
ID: 166, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:166 is 
located at position 93665 relative to the genome of Vac- 
cinia Virus. 

[5381] VGAM 180 precursor RNA folds onto itself, forming 

VGAM 180 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5382] A n enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 180 folded precursor RNA into VGAM 180 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM180 RNA is designated SEQ ID:515, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5383] VGAM180 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 180 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 180 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[5384] VGAM 180 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 180 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM180 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM180 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 180 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[5385] The complementary binding of VGAM180 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 180 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 180 host tar- 
get RNA into VGAM180 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5386] it is appreciated that VGAM 180 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 180 host target genes. The mRNA of 
each one of this plurality of VGAM180 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 180 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 180 RNA causes in- 
hibition of translation of respective one or more VGAM180 
host target proteins. 
[5387] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 180 gene, herein designated VGAM GENE, on one or 
more VGAM180 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[5388] it is yet further appreciated that a function of VGAM180 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM180 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM180 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM180 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5389] Nucleotide sequences of the VGAM180 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 180 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM180 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 180 are further 
described hereinbelow with reference to Table 1. 

[5390] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM180 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM180 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5391] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM180 gene, herein designated VGAM is 
inhibition of expression of VGAM180 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 180 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 180 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5392] B-cell Linker (BLNK, Accession NM.013314) is a VGAM 180 
host target gene. BLNK BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by BLNK, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of BLNK BINDING SITE, designated 
SEQ ID: 1441, to the nucleotide sequence of VGAM 180 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:515. 

[5393] a function of VGAM 180 is therefore inhibition of B-cell 



Linker (BLNK, Accession NNL013314), a gene which is a 
component of the BCR transducer complex, promotes B- 
cell development. Accordingly, utilities of VGAM180 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with BLNK. The function of 
BLNK has been established by previous studies. In evalu- 
ating patients with absent B cells, Minegishi et al. (1999) 
identified a male with a homozygous splice defect in the 
gene encoding the cytoplasmic adaptor protein BLNK 
(604515.0001). Although this patient had normal num- 
bers of pro-B cells, he had no pre-B cells or mature B 
cells, indicating that BLNK plays a critical role in orches- 
trating the pro-B cell to pre-B cell transition. The immune 
system and overall growth and development were other- 
wise normal in this patient, suggesting that BLNK function 
is highly specific. The patient had developed recurrent 
otitis at 8 months of age; after 2 episodes of pneumonia, 
he was evaluated for immunodeficiency at 16 months of 
age. At that time, he had no detectable serum IgG, IgM, or 
IgA, and he had less than 1% B cells in the peripheral cir- 
culation. He was started on gammaglobulin replacement, 
and between 2 and 20 years of age he did well except for 
chronic otitis and sinusitis, hepatitis C acquired from in- 



travenous gammaglobulin, and an episode of protein-los- 
ing enteropathy in adolescence. Animal model experi- 
ments lend further support to the function of BLNK. Pappu 
et al. (1999) generated mice deficient in BLNK by targeted 
disruption. B-cell development in BLNK -/- mice was 
blocked at the transition from B220+CD43+ progenitor B 
to B220+CD43- precursor B cells. Only a small percentage 
of IgM M + + , but not mature lgM(lo)lgD(hi), B cells were 
detected in the periphery. Pappu et al. (1999) concluded 
that BLNK is an essential component of the B-cell receptor 
signaling pathways and is required to promote B-cell de- 
velopment. 

[5394] it is appreciated that the abovementioned animal model 
for BLNK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[5395] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5396] Minegishi, Y.; Rohrer, J.; Coustan-Smith, E.; Lederman, H. 
M.; Pappu, R.; Campana, D.; Chan, A. C; Conley, M. E. : An 
essential role for BLNK in human B cell development. Sci- 
ence 286: 1954-1957, 1999. ; and 



t 5397 ] Pappu, R.; Cheng, A. M.; Li, B.; Gong, Q.; Chiu, C; Griffin, 
N.; White, M.; Sleckman, B. P.; Chan, A. C. : Requirement 
for B cell linker protein (BLNK) in B cell development. Sci- 
ence. 

[5398] Further studies establishing the function and utilities of 
BLNK are found in John Hopkins OMIM database record ID 
604515, and in sited publications numbered 1234-123 
and 1067-1068 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. FLJ20152 (Accession NM_019000) is another 
VGAM180 host target gene. FLJ20152 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ20152, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20152 
BINDING SITE, designated SEQ ID: 1870, to the nucleotide 
sequence of VGAM180 RNA, herein designated VGAM 
RNA, also designated SEQ ID:515. 

[5399] Another function of VGAM180 is therefore inhibition of 

FLJ20152 (Accession NM_019000). Accordingly, utilities of 
VGAM 180 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20152. 



Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
181 (VGAM181) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[5400] VGAM181 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM181 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5401] VGAM181 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 181 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5402] VGAM 181 gene encodes a VGAM 181 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM181 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM181 precursor RNA is designated SEQ 
ID: 167, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:167 is 



located at position 96078 relative to the genome of Vac- 
cinia Virus. 

[5403] VGAM181 precursor RNA folds onto itself, forming 

VGAM181 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5404] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 181 folded precursor RNA into VGAM 181 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM 181 RNA is designated SEQ ID:516, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5405] VGAM 181 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM181 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 181 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 
[5406] VGAM 181 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 181 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM181 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 181 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM181 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5407] The complementary binding of VGAM 181 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 181 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 181 host tar- 
get RNA into VGAM181 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5408] | t j S appreciated that VGAM 181 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM181 host target genes. The mRNA of 
each one of this plurality of VGAM181 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM181 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 181 RNA causes in- 
hibition of translation of respective one or more VGAM181 



host target proteins. 

[5409] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM181 gene, herein designated VGAM GENE, on one or 
more VGAM181 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 541 °] It is yet further appreciated that a function of VGAM 181 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM181 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM181 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM181 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

t 5411 ] Nucleotide sequences of the VCAM181 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 181 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM181 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 181 are further 
described hereinbelow with reference to Table 1. 

[5412] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM181 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM181 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5413] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM181 gene, herein designated VGAM is 
inhibition of expression of VGAM181 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM181 correlate with, and may be deduced 
from, the identity of the target genes which VGAM181 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5414] BTG Family, Member 2 (BTG2, Accession NM.006763) is a 
VGAM181 host target gene. BTG 2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by BTG2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BTG 2 BINDING SITE, 
designated SEQ ID: 1330, to the nucleotide sequence of 
VGAM181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 

[5415] a function of VGAM 181 is therefore inhibition of BTG 

Family, Member 2 (BTG 2, Accession NM_006763). Accord- 
ingly, utilities of VGAM181 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with BTG 2. Cadherin, EGF LAG Seven-pass G-type 
Receptor 2 (flamingo homolog, Drosophila) (CELSR2, Ac- 
cession NM_001408) is another VGAM 181 host target 
gene. CELSR2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



CELSR2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CELSR2 BINDING SITE, designated SEQ 
ID:826, to the nucleotide sequence of VGAM181 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:516. 

[5416] Another function of VGAM181 is therefore inhibition of 
Cadherin, EGF LAG Seven-pass G-type Receptor 2 
(flamingo homolog, Drosophila) (CELSR2, Accession 
NM_001408), a gene which is a calcium dependent cell 
adhesion protein. Accordingly, utilities of VGAM181 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CELSR2. The function of 
CELSR2 has been established by previous studies. The do- 
main that characterizes epidermal growth factor (EGF; 
131530) consists of approximately 50 amino acids with 3 
disulfide bonds. EGF-like domains are believed to play a 
critical role in a number of extracellular events, including 
cell adhesion and receptor-ligand interactions. Proteins 
with EGF-like domains often consist of more than 1,000 
amino acids, have multiple copies of the EGF-like domain, 
and contain additional domains known to be involved in 



specific protein-protein interactions. To identify proteins 
containing EGF-like domains, Nakayama et al. (1998) 
searched a database of long cDNA sequences randomly 
selected from a human brain cDNA library for those that 
encode an EGF-like motif. They identified several partial 
cDNAs encoding novel proteins with EGF-like domains, 
such as EGFL2, which they named MEGF3. The predicted 
partial EGFL2 protein has at least 5 cadherin motifs, 6 
EGF-like domains, 2 laminin G domains (see OMIM Ref. 
No. 601033), 7 transmembrane domains, and a cytoplas- 
mic proline-rich sequence. Human EGFL2 appears to have 
a domain structure identical to that of rat Megf2 (OMIM 
Ref. No. 604264), whose complete coding sequence was 
also isolated by the authors. Northern blot analysis de- 
tected rat Megf3 expression in several regions of the 
brain. 

[5417] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5418] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 
Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 
mura, N. : Prediction of the coding sequences of unidenti- 
fied human genes. VI. The coding sequences of 80 new 



genes (KIAA0201-KIAA0280) deduced by analysis of cDNA 
clones from cell line KG-1 and brain. DNA Res. 3: 
321-329, 1996. ; and 

[5419] Nakayama, M.; Nakajima, D.; Nagase, T.; Nomura, N.; Seki, 
N.; Ohara, O. : Identification of high-molecular-weight 
proteins with multiple EGF-like motifs by motif-trap 
screening. Genomic. 

[5420] Further studies establishing the function and utilities of 
CELSR2 are found in John Hopkins OMIM database record 
ID 604265, and in sited publications numbered 2121 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. GRB2-associated 
Binding Protein 2 (GAB2, Accession NM.012296) is an- 
other VGAM181 host target gene. GAB2 BINDING SITE1 
and GAB2 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by GAB2, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of GAB2 BINDING SITE1 and GAB2 BINDING SITE2, 
designated SEQ ID: 1424 and SEQ ID:2375 respectively, to 
the nucleotide sequence of VGAM181 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 16. 



[5421] Another function of VGAM181 is therefore inhibition of 
GRB2-associated Binding Protein 2 (GAB2, Accession 
NM_012296), a gene which act as adapters for transmit- 
ting various signals. Accordingly, utilities of VGAM181 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GAB2. The function of 
GAB2 has been established by previous studies. The GAB2 
gene encodes a 100-kd adapter molecule that is the prin- 
cipal activator of phosphatidylinositol-3 kinase (PIK3; 
OMIM Ref. No. 171833) in response to activation of the 
high affinity IgE receptor (see OMIM Ref. No. 147140). 
Zhao et al. (1999) demonstrated that upon tyrosine phos- 
phorylation, GAB2 physically interacts with SHP2 tyrosine 
phosphatase and GRB2 adapter protein (OMIM Ref. No. 
604330). GAB2 has an inhibitory effect on the activation 
of ELK1 (OMIM Ref. No. 311040)-dependent transcription 
triggered by a dominant active Ras (OMIM Ref. No. 
190020) mutant or under growth factor stimulation, 
whereas GAB1 acts to potentiate slightly the ELK1 activity 
in the same system. In contrast to the reciprocal effects of 
GAB1 and GAB2 in mediating ELK1 induction, these 2 
molecules have a similar function in extracellular signal- 
regulated kinase activation induced by either oncogenic 



Ras or growth factor stimulation. Zhao et al. (1999) con- 
cluded that GAB1 and GAB2 may have distinct roles in 
coupling cytoplasmic-nuclear signal transduction. Animal 
model experiments lend further support to the function of 
GAB2. Gu et al. (2001) generated mice deficient in Gab2 
by homologous recombination. Gab2 -/- mice were viable 
and generally healthy; however, the response of Gab2 -/- 
mast cells to stimulation of the high affinity IgE receptor 
Fc-epsilon-RI (see OMIM Ref. No. 147140) was defective. 
Accordingly, allergic reactions, such as passive cutaneous 
and systemic anaphylaxis, were markedly impaired in Gab 
-/- mice. Biochemical analyses revealed that signaling 
pathways dependent on phosphatidylinositol-3 hydroxyk- 
inase (PI3K), a critical component of the Fc-epsilon-RI 
signaling, were defective in Gab2 -/- mast cells. Gu et al. 
(2001) concluded that GAB2 is the principal activator of 
PI3K in response to Fc-epsilon-RI activation, thereby pro- 
viding genetic evidence that Dos/Gab family scaffolds 
regulate the PI3K pathway in vivo. 
t 5422 ] It is appreciated that the abovementioned animal model 
for GAB2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 



[5423] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 5424 ] Gu, H.; Saito, K.; Klaman, L D.; Shen, J.; Fleming, T.; 

Wang, Y.-P.; Pratt, J. C; Lin, C; Lim, B.; Kinet, J. -P.; Neel, 
B. G. : Essential role for Gab2 in the allergic response. Na- 
ture 412: 186-190, 2001. ; and 

[5 4 25] zhao, C.; Yu, D.-H.; Shen, R.; Feng, G.-S. : Gab2, a new 
pleckstrin homology domain-containing adapter protein, 
acts to uncouple signaling from ERK kinase to Elk- 1. J. 
Biol. Chem. 274. 

[5426] Further studies establishing the function and utilities of 
GAB2 are found in John Hopkins OMIM database record ID 
606203, and in sited publications numbered 212, 156 and 
1813 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. MADS Box 
Transcription Enhancer Factor 2, Polypeptide D (myocyte 
enhancer factor 2D) (MEF2D, Accession XM_173049) is 
another VGAM181 host target gene. MEF2D BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MEF2D, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of MEF2D BIND- 
ING SITE, designated SEQ ID:3721, to the nucleotide se- 
quence of VGAM181 RNA, herein designated VGAM RNA, 
also designated SEQ ID:516. 
[5427] Another function of VGAM 181 is therefore inhibition of 

MADS Box Transcription Enhancer Factor 2, Polypeptide D 
(myocyte enhancer factor 2D) (MEF2D, Accession 
XM.173049), a gene which regulates muscle-specific and 
mitogen-inducible genes. Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MEF2D. 
The function of MEF2D has been established by previous 
studies. The MEF2 family of regulatory proteins are, like 
the myogenic basic helix-loop-helix proteins (see OMIM 
Ref. No. 159970), involved in myogenesis; see (OMIM Ref. 
No. 600660). Breitbart et al. (1993) obtained MEF2D cD- 
NAs from an adult cardiac ventricle expression library 
screened at low stringency with a human MEF2B probe. 
One of the cDNAs encoded a 521-amino acid protein with 
highly conserved MADS and MEF2 domains. The recombi- 
nantly expressed MEF2D protein showed DNA binding to 
the MEF2 site. Breitbart et al. (1993) found that MEF2D 
occurs as several alternatively spliced transcripts, one of 



which resembles the Xenopus SRF-related factor SL-1. 
Unlike the other MEF2 family members, MEF2D is present 
in undifferentiated myoblasts and may participate in the 
earliest stages of commitment. Hobson et al. (1995) 
mapped the MEF2D gene to Iql2-q23 using somatic cell 
hybrid panel DNAs containing deletion or derivative chro- 
mosomes. Mouse Mef2D was mapped by Martin et al. 
(1994) to chromosome 3. Ikeshima et al. (1995) demon- 
strated strong expression of MEF2D in the cerebellum and 
cerebrum of developing mouse brains and also in central 
nervous system neurons of adult mice, suggesting that it 
may be involved in the differentiation of neurogenic as 
well as myogenic cells. 

[5428] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5429] Hobson, G. M.; Krahe, R.; Garcia, E.; Siciliano, M. J.; Fu- 
nanage, V. L. : Regional chromosomal assignments for 
four members of the MADS domain transcription enhancer 
factor 2 (MEF2) gene family to human chromosomes 
15q26, 19pl2, 5ql4, and Iql2-q23. Genomics 29: 
704-711, 1995. ; and 

[5430] ikeshima, H.; Imai, S.; Shimoda, K.; Hata, J.; Takano, T. : 



Expression of a MADS box gene, MEF2D, in neurons of the 
mouse central nervous system: implication of its binary 
function in m. 

[5431] Further studies establishing the function and utilities of 
MEF2D are found in John Hopkins OMIM database record 
ID 600663, and in sited publications numbered 
1888-1889, 186 and 1891 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference. NEBL (Accession NM_006393) is another 
VGAM181 host target gene. NEBL BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by NEBL, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of NEBL BINDING SITE, 
designated SEQ ID: 1294, to the nucleotide sequence of 
VGAM181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 

[5432] Another function of VGAM181 is therefore inhibition of 
NEBL (Accession NM_006393). Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NEBL. 
Proprotein Convertase Subtilisin/kexin Type 1 (PCSK1, Ac- 



cession NM_000439) is another VGAM181 host target 
gene. PCSK1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PCSK1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PCSK1 BINDING SITE, designated SEQ ID:743, 
to the nucleotide sequence of VGAM181 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID: 5 16. 
[5433] Another function of VGAM181 is therefore inhibition of 

Proprotein Convertase Subtilisin/kexin Type 1 (PCSK1, Ac- 
cession NM.000439), a gene which processes hormone 
precursors by cleaving paired basic amino acids; serine 
protease of the subtilase family. Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PCSK1. 
The function of PCSK1 has been established by previous 
studies. A wide variety of biologically important polypep- 
tides including hormones, enzymes, and receptors are ini- 
tially synthesized as large inactive precursors. To release 
the active component(s), these precursors must undergo 
limited proteolysis at pairs of basic residues by specific 
convertases. There is, for example, a diarginyl-specific 



proalbumin convertase (see OMIM Ref. No. comment in 
103600). Three mammalian convertases, PCI (PCSK1; also 
known as PC3), PC 2 (PCSK2; 162151), and furin (OMIM 
Ref. No. 136950), belonging to the family of serine pro- 
teinases of the subtilisin family, are prohormone and pro- 
protein convertases. PCI and PC2, known also as NEC1 
and NEC2 (for neuroendocrine convertase 1 and 2, re- 
spectively), differentially cleave proopiomelanocortin 
(POMC; 176830). Proinsulin is converted to insulin (OMIM 
Ref. No. 176730) by the concerted action of PC 2 and PC3. 
Furin is a specific proteinase capable of activating the beta 
subunit of pro-NGF (OMIM Ref. No. 162030) and von 
Willebrand factor (OMIM Ref. No. 193400). By in situ hy- 
bridization, Seidah et al. (1991) mapped NEC1 to human 
5ql5-q21 and to mouse chromosome 13. Copeland et al. 
(1992) refined the regional localization on mouse chro- 
mosome 13. Ohagi et al. (1996) stated that PC 2 is re- 
sponsible for cleavage of the C-peptide/A-chain junction 
of the proinsulin molecule, whereas PC3 cleaves the 
proinsulin molecule on the C-terminal side of the dibasic 
peptide, arg31-arg32, joining the B-chain and C-peptide. 
PC3 plays a key role in regulating insulin biosynthesis by 
initiating the sequential processing. Expression of insulin 



and PC3, but not PC2, is coordinately regulated by glu- 
cose, consistent with the important role of PC3 in regulat- 
ing proinsulin processing. Noninsulin-dependent diabetes 
mellitus (NIDDM; 125853) is associated with increased se- 
cretion of proinsulin and proinsulin-like molecules, sug- 
gesting that mutations in the PC3 gene may be involved in 
the development of this disorder. Ohagi et al. (1996) 
showed that the human PC3 gene consists of 14 exons 
spanning more than 35 kb. The exon/intron organization 
of the PC2 and PC3 genes are conserved, consistent with a 
common evolutionary origin. Screening for mutations in 
the PC3 gene in Japanese subjects with NIDDM using SSCP 
analysis and nucleotide sequencing of the entire coding 
region, Ohagi et al. (1996) could find no mutation associ- 
ated with NIDDM. A mutation in carboxypeptidase E (CPE; 
114855), an enzyme active in the processing and sorting 
of prohormones, causes obesity in the fat/fat mouse 
(Naggert et al., 1995; Cool et al., 1997). The gene prod- 
ucts of CPE and PCI cooperate in prohormone processing. 
Mutations in the CPE gene had not been demonstrated in 
human obesity. However, Jackson et al. (1997) demon- 
strated mutations in the prohormone convertase 1 gene, 
which acts proximally to CPE in the pathway of posttrans- 



lational processing of prohormones and neuropeptides. 
The subject was a 43-year-old woman with extreme 
childhood obesity, abnormal glucose homeostasis, hypog- 
onadotropic hypogonadism, hypocortisolism, and elevated 
plasma proinsulin and POMC concentrations, but very low 
insulin levels, all suggestive of defective prohormone pro- 
cessing by the patient's PCI. The patient had been de- 
scribed clinically by O'Rahilly et al. (1995); see 600955. 
The patient was found to be a compound heterozygote for 
mutations in PCI. Heteroallelism of the patient was con- 
firmed by the fact that 1 substitution (162150.0001) was 
found in 3 of the proband's 4 children, all of whom were 
clinically unaffected; the fourth child had the other muta- 
tion, a splice site defect (162150.0002). The proband's 
fasting serum leptin (OMIM Ref. No. 164160) concentra- 
tion was appropriate for her body mass index. There was 
a close similarity of phenotype between the proband and 
the fat/fat mouse. 

[5434] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5435] ohagi, S.; Sakaguchi, H.; Sanke, T.; Tatsuta, H.; Hanabusa, 
T.; Nanjo, K. : Human prohormone convertase 3 gene: 



exon-intron organization and molecular scanning for mu- 
tations in Japanese subjects with NIDDM. Diabetes 45: 
897-901, 1996. ; and 
[5436] o'Rahilly, S.; Gray, H.; Humphreys, P. J.; Krook, A.; Polon- 
sky, K. S.; White, A.; Gibson, S.; Taylor, K.; Carr, C. : Brief 
report: impaired processing of prohormones associated 
with abno. 

[5437] Further studies establishing the function and utilities of 
PCSK1 are found in John Hopkins OMIM database record 
ID 162150, and in sited publications numbered 362, 
844-41 and 846 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. Protein Kinase, CAMP-dependent, Regulatory, Type 
II, Beta (PRKAR2B, Accession NM.002736) is another 
VGAM181 host target gene. PRKAR2B BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by PRKAR2B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRKAR2B 
BINDING SITE, designated SEQ ID:951, to the nucleotide 
sequence of VGAM181 RNA, herein designated VGAM 
RNA, also designated SEQ ID:516. 



[5438] Another function of VGAM181 is therefore inhibition of 

Protein Kinase, CAMP-dependent, Regulatory, Type II, Beta 
(PRKAR2B, Accession NM_002736), a gene which type ii 
regulatory chains mediate membrane association by bind- 
ing to anchoring proteins, including the map2 kinase. Ac- 
cordingly, utilities of VGAM181 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PRKAR2B. The function of PRKAR2B has been 
established by previous studies. Using both a rat skeletal 
muscle clone and a human clone of type II regulatory sub- 
unit of cyclic AMP-dependent protein kinase, Scambler et 
al. (1987) demonstrated that the human gene is located 
on chromosome 7, close to but separate from the cystic 
fibrosis locus (OMIM Ref. No. 219700). These conclusions 
were based on Southern blot analysis of DNA from hybrid 
cell lines containing only chromosome 7 or parts thereof, 
as well as human/mouse hybrid cell lines established by 
means of chromosome-mediated gene transfer (CMGT) 
using MET (OMIM Ref. No. 164860) as a dominant se- 
lectable marker. Independence of PKR2 from CF was also 
indicated by family linkage studies using a RFLP of the 
PKR2 probe. Wainwright et al. (1987) showed that PKR2 is 
linked to several markers on 7q. The closest and strongest 



linkage was to TCRB (OMIM Ref. No. 186930), which 
showed a maximum lod score of 3.01 at theta = 0.00. Us- 
ing RFLPs in the CEPH panel of 40 families, Solberg et al. 
(1992) mapped the regulatory subunit Rll-beta of cAMP- 
dependent protein kinase to 7q. They constructed a 
7-point framework map including PRKAR2B and demon- 
strated the following order: cen— D7S371— (COL1A2, 
D7S79)— PRKAR2B— MET— D7S87— TCRB— qter. Further- 
more, by in situ hybridization to metaphase chromo- 
somes, Solberg et al. (1992) physically mapped PRKAR2B 
to 7q22. Cummings et al. (1996) generated knockout 
mice for the cyclic AMP dependent protein kinase regula- 
tory subunit type ll-beta (designated Rll-beta by them). 
They reported that the mutants appeared healthy but had 
markedly diminished white adipose tissue despite normal 
food intake and were protected against developing diet- 
induced obesity and fatty livers. In the mutant mice, 
brown adipose tissue demonstrated a compensatory in- 
crease in Rl-alpha (OMIM Ref. No. 188830). Cummings et 
al. (1996) reported that Rll-beta mutants exhibited 
markedly reduced leptin (OMIM Ref. No. 164160) mRNA 
and plasma levels; however, only mild hyperphagia was 
present 



[5439] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5440] Cummings, D. E.; Brandon, E. P.; Planas, J. V.; Motamed, 
K.; Idzerda, R. L; McKnight, G. S. : Genetically lean mice 
result from targeted disruption of the Rll-beta subunit of 
protein kinase A. Nature 382: :622-626, 1996. ; and 

t 5441 ] Scambler, P.; Oyen, O.; Wainwright, B.; Farrall, M.; Law, 

H.-Y.; Estivill, X.; Sandberg, M.; Williamson, R.; Jahnsen, T. 
: Exclusion of catalytic and regulatory subunits of cAMP- 
dependen. 

[5442] Further studies establishing the function and utilities of 
PRKAR2B are found in John Hopkins OMIM database 
record ID 176912, and in sited publications numbered 
282-283, 28 and 284 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Secretoglobin, Family 3A, Member 2 (SCGB3A2, Ac- 
cession NM.054023) is another VGAM181 host target 
gene. SCGB3A2 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by SCGB3A2, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of SCGB3A2 BINDING SITE, designated 
SEQ ID:2361, to the nucleotide sequence of VGAM181 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:516. 

[5443] Another function of VGAM 181 is therefore inhibition of 

Secretoglobin, Family 3A, Member 2 (SCGB3A2, Accession 
NM.054023), a gene which is a uteroglobin-related pro- 
tein and is a downstream target of TITF1. Accordingly, 
utilities of VGAM181 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SCGB3A2. The function of SCGB3A2 has been estab- 
lished by previous studies. In addition to regulating thy- 
roid-specific expression of genes, thyroid transcription 
factor (TITF1; 600635) controls the transcription of genes 
specifically expressed in lung, such as surfactant proteins 
(e.g., SFTPA1; 178630) and uteroglobin (UGB; 192020). 
Mice lacking Ttfl die immediately after birth from respira- 
tory failure caused by profoundly hypoplastic lungs 
(Kimura et al., 1996). The UGRP1 gene encodes a 
uteroglobin-related protein and is a downstream target of 
TITF1. Niimi et al. (2002) presented evidence that UGRP1 
is one of the asthma-susceptibility genes located on 
5q31-q32. This homodimeric secretory protein expressed 



only in lung and trachea was found to have a G-to-A 
polymorphism at -112 bp in the gene promoter region. 
The -112A allele is responsible for a 24% reduction in the 
promoter activity in relation to the -112G allele, as exam- 
ined by transfection analysis. Electrophoretic mobility- 
shift analysis revealed that an unknown nuclear factor 
binds to the region around -112 bp. The binding affinity 
with the -112A oligonucleotide was reduced by approxi- 
mately one-half, as compared with the -112G oligonu- 
cleotide. In a case-control study using 169 Japanese indi- 
viduals (84 patients with asthma and 85 health control in- 
dividuals), those with the -112A allele (G/A or A/A) were 
4.1 times more likely to have asthma than were those with 
the wildtype allele (G/G). 

[5444] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5445] Niimi, T.; Munakata, M.; Keck-Waggoner, C. L; Popescu, 
N. C.; Levitt, R. C.; Hisada, M.; Kimura, S. : A polymor- 
phism in the human UGRP1 gene promoter that regulates 
transcription is associated with an increased risk of 
asthma. Am. J. Hum. Genet. 70: 718-725, 2002. ; and 

[5446] N ii mij t.; Keck-Waggoner, C. L; Popescu, N. C.; Zhou, Y.; 



Levitt, R. C; Kimura, S. : UGRP1, a uteroglobin/Clara cell 
secretory protein- related protein, is a novel lung-enriched 
downst. 

[5447] Further studies establishing the function and utilities of 
SCGB3A2 are found in John Hopkins OMIM database 
record ID 606531, and in sited publications numbered 
1627-177 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. SMP1 
(Accession NM_014313) is another VGAM181 host target 
gene. SMP1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SMP1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of SMP1 BINDING SITE, designated SEQID:1490, 
to the nucleotide sequence of VGAM181 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID: 5 16. 

[5448] Another function of VGAM181 is therefore inhibition of 

SMP1 (Accession NM.014313), a gene which is a potential 
integral membrane protein. Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMP1. The 
function of SMP1 has been established by previous stud- 



ies. Wagner and Flegel (2000) found that the RH cluster on 
chromosome lp contains 3 genes: RHD (OMIM Ref. No. 
111680), RHCE (OMIM Ref. No. 111700), and SMP1. They 
noted that the nucleotide sequence of SMP1 had been de- 
posited in GenBank (AF091282) as encoding a putative 
157-amino acid member of an 18-kD small membrane 
protein family and that the gene shows homology to an 
open reading frame on chromosome 21 (Reboul et al., 
1999). The position of the gene between both RH genes 
implies that any polymorphism of the SMP1 gene would be 
tightly linked to a specific RH haplotype. The authors sug- 
gested that functionally relevant mutations of the SMP1 
gene may cause selection pressure for or against specific 
RH haplotypes. Such factors might explain some previ- 
ously unresolved issues of RH haplotype distribution, such 
as the high frequency of RH-negativity in the European 
population. 

[5449] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5450] Reboul, J.; Gardiner, K.; Monneron, D.; Uze, G.; Lutfalla, G. 
: Comparative genomic analysis of the interferon/inter- 
leukin-10 receptor gene cluster. Genome Res. 9: 



242-250, 1999. ; and 

[5451] Wagner, F. F.; Flegel, W. A. : RHD gene deletion occurred 
in the Rhesus box. Blood 95: 3662-3668, 2000. 

[5452] Further studies establishing the function and utilities of 
SMP1 are found in John Hopkins OMIM database record ID 
605348, and in sited publications numbered 1440 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Synaptogyrin 1 
(SYNGR1, Accession NM.004711) is another VGAM 181 
host target gene. SYNGR1 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by SYNGR1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SYNGR1 BINDING SITE, 
designated SEQ ID:1147, to the nucleotide sequence of 
VGAM 181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 

[5453] Another function of VGAM181 is therefore inhibition of 
Synaptogyrin 1 (SYNGR1, Accession NM_004711), a gene 
which belongs to transmembrane synaptic vesicle protein 
and may function in membrane recycling. Accordingly, 
utilities of VGAM181 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with SYNGR1. The function of SYNGR1 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM97.Transforming Growth Factor, 
Alpha (TGFA, Accession NM.003236) is another VGAM181 
host target gene. TGFA BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by TGFA, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of TGFA BINDING SITE, desig- 
nated SEQ ID: 1001, to the nucleotide sequence of 
VGAM181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 
[5454] Another function of VGAM181 is therefore inhibition of 
Transforming Growth Factor, Alpha (TGFA, Accession 
NM_003236), a gene which is able to bind to the egf re- 
ceptor and to act synergistically with tgf beta to promote 
anchorage-independent cell proliferation in soft agar. Ac- 
cordingly, utilities of VGAM181 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TGFA. The function of TGFA has been estab- 



lished by previous studies. Ellis et al. (1987) presented ev- 
idence that TGFA plays a role in certain paraneoplastic 
manifestations of melanoma: the sign of Leser-Trelat (the 
sudden appearance of, or increase in the number and size 
of, seborrheic keratoses), acanthosis nigricans, and erup- 
tive acrochordons (sudden onset of multiple skin tags). 
Fernandez-Larrea et al. (1999) used the 2-hybrid screen 
to identify pro-TGF-alpha cytoplasmic domain-binding 
proteins, which they referred to as TACIPs (pro-TGF-alpha 
cytoplasmic domain-interacting proteins), involved in the 
trafficking of pro-TGF-alpha. They cloned 2 such pro- 
teins, which they designated TACIP1 (OMIM Ref. No. 
601017) and TACIP18 (OMIM Ref. No. 602217). The circa- 
dian clock in the suprachiasmatic nucleus is thought to 
drive daily rhythms of behavior by secreting factors that 
act locally within the hypothalamus. In a systematic 
screen, Kramer et al. (2001) identified TGFA as a likely 
suprachiasmatic nucleus inhibitor of locomotion. TGFA is 
expressed rhythmically in the suprachiasmatic nucleus, 
and when infused into the third ventricle it reversibly in- 
hibited locomotor activity and disrupted circadian sleep- 
wake cycles. These actions were mediated by EGF recep- 
tors on neurons in the hypothalamic subparaventricular 



zone. Mice with a hypomorphic EGF receptor mutation ex- 
hibited excessive daytime locomotor activity and failed to 
suppress activity when exposed to light. Kramer et al. 
(2001) concluded that their results implicate EGF receptor 
signaling in the daily control of locomotor activity. They 
identified a neural circuit in the hypothalamus that likely 
mediates the regulation of behavior both by the suprachi- 
asmatic nucleus and the retina using TGFA and EGF re- 
ceptors in the retinohypothalamic tract. 

[5455] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5456] Fernandez-Larrea, J.; Merlos-Suarez, A.; Urena, J. M.; 

Baselga, J.; Arribas, J. : A role for a PDZ protein in the early 
secretory pathway for the targeting of proTGF-alpha to 
the cell surface. Molec. Cell 3: 423-433, 1999. ; and 

[5457] Kramer, A.; Yang, F.-C.; Snodgrass, P.; Li, X.; Scammell, T. 
E.; Davis, F. C.; Weitz, C.J. : Regulation of daily locomotor 
activity and sleep by hypothalamic EGF receptor signaling. 
S. 

[5458] Further studies establishing the function and utilities of 
TGFA are found in John Hopkins OMIM database record ID 
190170, and in sited publications numbered 616-620, 7 



and 621-623 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 
ence.Acetyl-Coenzyme A Acyltransferase 2 (mitochondrial 
3-oxoacyl-Coenzyme A thiolase) (ACAA2, Accession 
XM.166287) is another VGAM181 host target gene. 
ACAA2 BINDING SITE is HOST TARGET binding site found 
in the 5 X untranslated region of mRNA encoded by 
ACAA2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ACAA2 BINDING SITE, designated SEQ 
ID:3540, to the nucleotide sequence of VGAM181 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:516. 

[5459] Another function of VGAM181 is therefore inhibition of 
Acetyl-Coenzyme A Acyltransferase 2 (mitochondrial 
3-oxoacyl-Coenzyme A thiolase) (ACAA2, Accession 
XM_166287). Accordingly, utilities of VGAM 181 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ACAA2. Chromosome 1 
Open Reading Frame 34 (Clorf34, Accession XM.027172) 
is another VGAM 181 host target gene. Clorf34 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by Clorf34, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
Clorf34 BINDING SITE, designated SEQ ID:2576, to the 
nucleotide sequence of VGAM181 RNA, herein designated 
VGAM RNA, also designated SEQ ID:516. 
[5460] Another function of VGAM181 is therefore inhibition of 

Chromosome 1 Open Reading Frame 34 (Clorf34, Acces- 
sion XM.027172). Accordingly, utilities of VGAM 181 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf34. Calcium/ 
calmodulin-dependent Protein Kinase Kinase 2, Beta 
(CAMKK2, Accession NM.006549) is another VGAM181 
host target gene. CAMKK2 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by CAMKK2, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CAMKK2 BINDING SITE, 
designated SEQ ID: 13 10, to the nucleotide sequence of 
VGAM 181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 



[5461] Another function of VCAM181 is therefore inhibition of 
Calcium/calmodulin-dependent Protein Kinase Kinase 2, 
Beta (CAMKK2, Accession NM.006549). Accordingly, utili- 
ties of VGAM181 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CAMKK2. FLJ10849 (Accession NM.018243) is another 
VGAM181 host target gene. FLJ10849 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ 10849, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ 10849 
BINDING SITE, designated SEQ ID:1803, to the nucleotide 
sequence of VGAM181 RNA, herein designated VGAM 
RNA, also designated SEQ ID:516. 

[5462] Another function of VGAM181 is therefore inhibition of 

FLJ10849 (Accession NM_018243). Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10849. 
FLJ13262 (Accession NM.024914) is another VGAM181 
host target gene. FLJ 13262 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ 13262, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13262 BINDING SITE, 
designated SEQ ID:2112, to the nucleotide sequence of 
VGAM181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 

[5463] Another function of VGAM 181 is therefore inhibition of 

FLJ13262 (Accession NM.024914). Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13262. 
FLJ21977 (Accession NM.032213) is another VGAM181 
host target gene. FLJ21977 BINDING SITE is HOST TARGET 
binding site found in the 5 N untranslated region of mRNA 
encoded by FLJ21977, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21977 BINDING SITE, 
designated SEQ ID:2237, to the nucleotide sequence of 
VGAM 181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 

[5464] Another function of VGAM181 is therefore inhibition of 

FLJ21977 (Accession NM.032213). Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ21977. 
FLJ22301 (Accession NM.024836) is another VGAM181 
host target gene. FLJ22301 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ22301, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22301 BINDING SITE, 
designated SEQ ID:2095, to the nucleotide sequence of 
VGAM181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 
[5465] Another function of VGAM181 is therefore inhibition of 

FLJ22301 (Accession NM_024836). Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22301. 
Hect (homologous to the E6-AP (UBE3A) Carboxyl Termi- 
nus) Domain and RCC1 (CHCl)-like Domain (RLD) 1 
(HERC1, Accession NM.003922) is another VGAM 181 host 
target gene. HERC1 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by HERC1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of HERC1 BINDING SITE, designated SEQ 
ID:1071, to the nucleotide sequence of VGAM181 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:516. 

[5466] Another function of VGAM181 is therefore inhibition of 
Hect (homologous to the E6-AP (UBE3A) Carboxyl Termi- 
nus) Domain and RCC1 (CHCl)-like Domain (RLD) 1 
(HERC1, Accession NM_003922). Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HERC1. 
KIAA0280 (Accession XM.166238) is another VGAM181 
host target gene. KIAA0280 BINDING SITE is HOST TARGET 
binding site found in the 3 N untranslated region of mRNA 
encoded by KIAA0280, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0280 BINDING SITE, 
designated SEQ ID:3536, to the nucleotide sequence of 
VGAM 181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 

[5467] Another function of VGAM181 is therefore inhibition of 
KIAA0280 (Accession XM_166238). Accordingly, utilities 
of VGAM181 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA0280. KIAA0391 (Accession NM.014672) is another 
VGAM181 host target gene. KIAA0391 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0391, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0391 BINDING SITE, designated SEQ ID:1517, to the 
nucleotide sequence of VGAM181 RNA, herein designated 
VGAM RNA, also designated SEQ ID:516. 
[5468] Another function of VGAM181 is therefore inhibition of 
KIAA0391 (Accession NM.014672). Accordingly, utilities 
of VGAM181 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0391. PR01386 (Accession NM_031269) is another 
VGAM 181 host target gene. PR01386 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PR01386, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PR01386 
BINDING SITE, designated SEQ ID:2188, to the nucleotide 



sequence of VGAM181 RNA, herein designated VGAM 
RNA, also designated SEQ ID:516. 

[5469] Another function of VGAM181 is therefore inhibition of 

PR01386 (Accession NM.031269). Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR01386. 
RNA Binding Motif, Single Stranded Interacting Protein 1 
(RBMS1, Accession NM.016837) is another VGAM181 host 
target gene. RBMS1 BINDING SITE1 through RBMS1 BIND- 
ING SITE4 are HOST TARGET binding sites found in un- 
translated regions of mRNA encoded by RBMS1, corre- 
sponding to HOST TARGET binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RBMS1 BINDING SITE1 through RBMS1 BINDING SITE4, 
designated SEQID:1711, SEQID:1712, SEQID:1713 and 
SEQ ID:970 respectively, to the nucleotide sequence of 
VGAM 181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 

[5470] Another function of VGAM181 is therefore inhibition of 
RNA Binding Motif, Single Stranded Interacting Protein 1 
(RBMS1, Accession NM_016837). Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with RBMS1. 
SGP28 (Accession NM_006061) is another VGAM 181 host 
target gene. SGP28 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by SGP28, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SGP28 BINDING SITE, designated SEQ 
ID:1270, to the nucleotide sequence of VGAM 181 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:516. 

[5471] Another function of VGAM181 is therefore inhibition of 
SGP28 (Accession NM_006061). Accordingly, utilities of 
VGAM181 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SGP28. 
Suppression of Tumorigenicity 7 Like (ST7L, Accession 
NM.017744) is another VGAM 181 host target gene. ST7L 
BINDING SITE1 through ST7L BINDING SITE3 are HOST 
TARGET binding sites found in untranslated regions of 
mRNA encoded by ST7L, corresponding to HOST TARGET 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ST7L BINDING SITE1 



through ST7L BINDING SITE3, designated SEQ ID:1746, 
SEQ ID:2456 and SEQ ID:2475 respectively, to the nu- 
cleotide sequence of VGAM181 RNA, herein designated 
VGAM RNA, also designated SEQ ID:516. 

[5472] Another function of VGAM 181 is therefore inhibition of 
Suppression of Tumorigenicity 7 Like (ST7L, Accession 
NM.017744). Accordingly, utilities of VGAM 181 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ST7L. LOC157507 
(Accession XM.088312) is another VGAM 181 host target 
gene. LOC157507 BINDING SITE is HOST TARGET binding 
site found in the 5 N untranslated region of mRNA encoded 
by LOC157507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC157507 BINDING SITE, desig- 
nated SEQ ID:3202, to the nucleotide sequence of 
VGAM 181 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:516. 

[5473] Another function of VGAM181 is therefore inhibition of 

LOC157507 (Accession XM_088312). Accordingly, utilities 
of VGAM181 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC157507. LOC158158 (Accession XM.088494) is an- 
other VGAM181 host target gene. LOC158158 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158158, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158158 BINDING SITE, designated SEQ ID:3211, to 
the nucleotide sequence of VGAM181 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 16. 
[5474] Another function of VGAM181 is therefore inhibition of 

LOC158158 (Accession XM.088494). Accordingly, utilities 
of VGAM181 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158158. LOC219730 (Accession XM.167580) is an- 
other VGAM 181 host target gene. LOC219730 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 19730, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19730 BINDING SITE, designated SEQ ID:3588, to 
the nucleotide sequence of VGAM181 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID: 5 16. 

[5475] Another function of VGAM 181 is therefore inhibition of 

LOC2 19730 (Accession XM_167580). Accordingly, utilities 
of VGAM181 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC219730. LOC255158 (Accession XM.171213) is an- 
other VGAM181 host target gene. LOC255158 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC255158, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255158 BINDING SITE, designated SEQ ID:3693, to 
the nucleotide sequence of VGAM181 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 16. 

[5476] Another function of VGAM181 is therefore inhibition of 

LOC255158 (Accession XM.171213). Accordingly, utilities 
of VGAM181 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255158. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 182 (VGAM182) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5477] VGAM182 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM182 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5478] VGAM182 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 182 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5479] VGAM 182 gene encodes a VGAM 182 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM182 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM182 precursor RNA is designated SEQ 
ID: 168, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:168 is 
located at position 96777 relative to the genome of Vac- 
cinia Virus. 

[5480] VGAM 182 precursor RNA folds onto itself, forming 



VGAM182 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[5481] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 182 folded precursor RNA into VGAM 182 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM 182 RNA is designated SEQ ID:517, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5482] VGAM 182 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 182 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 182 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[5483] VGAM182 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 182 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM182 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 182 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 182 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5484] The complementary binding of VGAM182 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM182 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 182 host tar- 
get RNA into VGAM182 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5485] it is appreciated that VGAM 182 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 182 host target genes. The mRNA of 
each one of this plurality ofVGAM182 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 182 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 182 RNA causes in- 
hibition of translation of respective one or more VGAM182 
host target proteins. 

[5486] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM182 gene, herein designated VGAM GENE, on one or 
more VGAM182 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
t 5487 ] It is yet further appreciated that a function of VGAM 182 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM182 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM182 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM182 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[5488] Nucleotide sequences of the VGAM182 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 182 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM182 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 182 are further 
described hereinbelow with reference to Table 1. 

[5489] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM182 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 182 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5490] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM182 gene, herein designated VGAM is 
inhibition of expression of VGAM182 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 182 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 182 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 

[5491] Protein Tyrosine Phosphatase, Receptor Type, M (PTPRM, 
Accession NM_002845) is a VGAM182 host target gene. 
PTPRM BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by PT- 
PRM, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of PTPRM BINDING SITE, designated SEQ ID:963, 
to the nucleotide sequence of VGAM182 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:517. 

[5492] a function of VGAM 182 is therefore inhibition of Protein 
Tyrosine Phosphatase, Receptor Type, M (PTPRM, Acces- 
sion NM_002845). Accordingly, utilities of VGAM 182 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PTPRM. HCA4 
(Accession NM_138704) is another VGAM 182 host target 
gene. HCA4 BINDING SITE1 and HCA4 BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by HCA4, corresponding to HOST TAR- 
GET binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III. Table 2 illustrates the complementar- 
ity of the nucleotide sequences of HCA4 BINDING SITE1 



and HCA4 BINDING SITE2, designated SEQ ID:2450 and 
SEQ ID:3086 respectively, to the nucleotide sequence of 
VGAM182 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:517. 
[5493] Another function of VGAM 182 is therefore inhibition of 
HCA4 (Accession NM.138704). Accordingly, utilities of 
VGAM 182 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HCA4. 
HDAC9-PENDING (Accession NM.014707) is another 
VGAM 183 host target gene. HDAC9-PENDING BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by HDAC9-PENDING, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of HDAC9-PENDING BINDING SITE, designated 
SEQ ID: 1527, to the nucleotide sequence of VGAM 183 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:518. 

[5494] Another function of VGAM 183 is therefore inhibition of 
HDAC9-PENDING (Accession NM_014707). Accordingly, 
utilities of VGAM183 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with HDAC9-PENDING. KIAA0232 (Accession XM.052627) 
is another VGAM183 host target gene. KIAA0232 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0232, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0232 BINDING SITE, designated SEQ ID:2958, to the 
nucleotide sequence of VGAM183 RNA, herein designated 
VGAM RNA, also designated SEQ ID:518. 
[5495] Another function of VGAM183 is therefore inhibition of 
KIAA0232 (Accession XM.052627). Accordingly, utilities 
of VGAM183 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0232. KIAA1010 (Accession XM.050742) is another 
VGAM 183 host target gene. KIAA1010 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1010, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1010 BINDING SITE, designated SEQ ID:2933, to the 
nucleotide sequence of VGAM183 RNA, herein designated 



VGAM RNA, also designated SEQ ID:518. 

[5496] Another function of VGAM 183 is therefore inhibition of 
KIAA1010 (Accession XM_050742). Accordingly, utilities 
of VGAM183 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1010. LOC2 19894 (Accession XM.167782) is another 
VGAM 183 host target gene. LOC2 19894 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC2 19894, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC219894 BINDING SITE, designated SEQ ID:3596, to the 
nucleotide sequence of VGAM183 RNA, herein designated 
VGAM RNA, also designated SEQ ID:518. 

[5497] Another function of VGAM183 is therefore inhibition of 

LOC2 19894 (Accession XM_167782). Accordingly, utilities 
of VGAM183 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19894. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 184 (VGAM184) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5498] VGAM184 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM184 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5499] VGAM184 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 184 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5500] VGAM 184 gene encodes a VGAM 184 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM184 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM184 precursor RNA is designated SEQ 
ID: 170, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:170 is 
located at position 95224 relative to the genome of Vac- 
cinia Virus. 

[5501] VGAM 184 precursor RNA folds onto itself, forming 



VGAM184 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[5502] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 184 folded precursor RNA into VGAM 184 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 
quence of VGAM 184 RNA is designated SEQ ID:519, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5503] VGAM 184 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 184 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 184 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[5504] VGAM184 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 184 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM184 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 184 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 184 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5505] The complementary binding of VGAM184 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM184 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 184 host tar- 
get RNA into VGAM184 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5506] it is appreciated that VGAM 184 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 184 host target genes. The mRNA of 
each one of this plurality of VGAM184 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 184 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 184 RNA causes in- 
hibition of translation of respective one or more VGAM184 
host target proteins. 

[5507] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM184 gene, herein designated VGAM GENE, on one or 
more VGAM184 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
[5508] | t j S yet further appreciated that a function of VGAM 184 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM184 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM184 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM184 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[5509] Nucleotide sequences of the VGAM184 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 184 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM184 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 184 are further 
described hereinbelow with reference to Table 1. 

[5510] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 184 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM184 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5511] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM184 gene, herein designated VGAM is 
inhibition of expression of VGAM184 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 184 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 184 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 
[5512] poly(A) Binding Protein, Cytoplasmic 4 (inducible form) 

(PABPC4, Accession NM.003819) is a VGAM184 host tar- 
get gene. PABPC4 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by PABPC4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PABPC4 BINDING SITE, designated SEQ 
ID: 1064, to the nucleotide sequence of VGAM184 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:519. 

[5513] a function of VGAM 184 is therefore inhibition of poly(A) 
Binding Protein, Cytoplasmic 4 (inducible form) (PABPC4, 
Accession NM_003819), a gene which involves in cyto- 
plasmic regulatory processes of mRNA metabolism. Ac- 
cordingly, utilities of VGAM184 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PABPC4. The function of PABPC4 has been 
established by previous studies. PABPs bind to the poly(A) 
tail present at the 3-prime ends of most eukaryotic mR- 
NAs. Yang et al. (1995) isolated an activation-induced T- 
cell mRNA encoding a protein similar to PABPC1. The pre- 



dieted 644-amino acid protein, which they designated 
iPABP (inducible PABP), shares 79% sequence identity with 
PABPC1. Both proteins contain 4 RNA-binding domains 
and proline-rich C termini, and both have very similar 
RNA-binding properties. Using immunofluorescence, Yang 
et al. (1995) determined that iPABP localizes primarily to 
the cytoplasm. Northern blot analysis revealed that iPABP 
was expressed as a 3.2-kb mRNA in all tissues tested. Ac- 
tivation of T cells increased iPABP mRNA levels in T cells 
approximately 5-fold. The authors suggested that iPABP 
might be necessary for regulation of stability of labile 
mRNA species in activated T cells. Platelets are activated 
in response to vascular injury. Activated platelets express 
molecules that execute many of the complex cellular bio- 
chemical processes that staunch the loss of blood and be- 
gin the process of vascular repair. Houng et al. (1997) 
identified iPABP as an antigen, APP1 (activated-platelet 
protein-1), expressed on thrombin-activated rabbit 
platelets. They isolated rabbit and human APP1 cDNAs. 
The predicted human and rabbit proteins are 99% identi- 
cal. Houng et al. (1997) stated that, given its similarity to 
PABPC1, APP1 may be involved in the regulation of protein 
translation in platelets and megakaryocytes or may partic- 



ipate in the binding or stabilization of polyadenylates in 
platelet dense granules. 

[5514] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5515] Yang, H.; Duckett, C. S.; Lindsten, T. : iPABP, an inducible 
poly(A)-binding protein detected in activated human T 
cells. Molec. Cell. Biol. 15: 6770-6776, 1995. ; and 

[5516] Houng, A. K.; Maggini, L; Clement, C. Y.; Reed, G. L. : 

Identification and structure of activated-platelet protein- 
1, a protein with RNA-binding domain motifs that is ex- 
pressed by activ. 

[5517] Further studies establishing the function and utilities of 
PABPC4 are found in John Hopkins OMIM database record 
ID 603407, and in sited publications numbered 
1205-1207 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. SH3-domain GRB2-like 2 (SH3CL2, Accession 
NM_003026) is another VGAM184 host target gene. 
SH3GL2 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
SH3GL2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of SH3GL2 BINDING SITE, designated SEQ 
ID:983, to the nucleotide sequence of VGAM184 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:519. 

[5518] Another function of VGAM184 is therefore inhibition of 
SH3-domain GRB2-like 2 (SH3GL2, Accession 
NM_003026), a gene which plays a role in synaptic vesicle 
recycling, in particular in clathrin-mediated vesicle endo- 
cytosis. Accordingly, utilities of VGAM184 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with SH3GL2. The function of SH3GL2 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM 8 4. 1 MP- 2 
(Accession NM_006548) is another VGAM 184 host target 
gene. IMP-2 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
IMP-2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of IMP-2 BINDING SITE, designated SEQ 
ID:1309, to the nucleotide sequence of VGAM 184 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:519. 

[5519] Another function of VGAM184 is therefore inhibition of 
IMP-2 (Accession NM_006548). Accordingly, utilities of 
VGAM 184 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IMP-2. 
KIAA0872 (Accession NM.014940) is another VGAM 184 
host target gene. KIAA0872 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0872, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0872 BINDING SITE, 
designated SEQ ID: 1593, to the nucleotide sequence of 
VGAM 184 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:519. 

[5520] Another function of VGAM184 is therefore inhibition of 
KIAA0872 (Accession NM_014940). Accordingly, utilities 
of VGAM184 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0872. MGC19570 (Accession NM_145063) is another 
VGAM 184 host target gene. MGC19570 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 



region of mRNA encoded by MGC19570, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC19570 BINDING SITE, designated SEQ ID:2514, to the 
nucleotide sequence of VGAM184 RNA, herein designated 
VGAM RNA, also designated SEQ ID:519. 

[5521] Another function of VGAM184 is therefore inhibition of 
MGC19570 (Accession NM_145063). Accordingly, utilities 
of VGAM184 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC19570. Protein Tyrosine Phosphatase, Non-receptor 
Type 4 (megakaryocyte) (PTPN4, Accession NM_002830) is 
another VGAM 184 host target gene. PTPN4 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by PTPN4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PTPN4 BIND- 
ING SITE, designated SEQ ID:961, to the nucleotide se- 
quence of VGAM 184 RNA, herein designated VGAM RNA, 
also designated SEQ ID:519. 

[5522] Another function of VGAM 184 is therefore inhibition of 



Protein Tyrosine Phosphatase, Non-receptor Type 4 
(megakaryocyte) (PTPN4, Accession NM_002830). Accord- 
ingly, utilities of VGAM184 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PTPN4. Triple Homeobox 1 (TIX1, Accession 
XM.029734) is another VGAM184 host target gene. TIX1 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded byTIXl, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TIX1 BINDING SITE, designated SEQ ID:2604, to the nu- 
cleotide sequence of VGAM184 RNA, herein designated 
VGAM RNA, also designated SEQ ID:519. 
[5523] Another function of VGAM184 is therefore inhibition of 
Triple Homeobox 1 (TIX1, Accession XM.029734). Ac- 
cordingly, utilities of VGAM184 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TIX1. Fig. 1 further provides a conceptual 
description of a novel bioinformatically detected viral gene 
of the present invention, referred to here as Viral Genomic 
Address Messenger 185 (VGAM185) viral gene, which 
modulates expression of respective host target genes 



thereof, the function and utility of which host target genes 
is known in the art. 

[5524] VGAM185 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM185 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5525] VGAM185 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 185 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5526] VGAM 18 5 gene encodes a VGAM 18 5 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM185 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM185 precursor RNA is designated SEQ 
ID: 171, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:171 is 
located at position 97665 relative to the genome of Vac- 
cinia Virus. 

[5527] VGAM 185 precursor RNA folds onto itself, forming 

VGAM 185 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[5528] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM185 folded precursor RNA into VGAM185 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM 18 5 RNA is designated SEQ ID:520, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5529] VGAM 185 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 18 5 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 185 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 



gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[5530] VGAM185 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM185 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM185 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 18 5 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 185 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5531] The complementary binding of VGAM185 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM185 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 185 host tar- 
get RNA into VGAM185 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5532] | t j S appreciated that VGAM 185 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 185 host target genes. The mRNA of 
each one of this plurality of VGAM185 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 185 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 185 RNA causes in- 
hibition of translation of respective one or more VGAM185 
host target proteins. 

[5533] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 



VGAM185 gene, herein designated VGAM GENE, on one or 
more VGAM185 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[5534] | t j S yet further appreciated that a function of VGAM 185 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM185 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM185 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM185 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[5535] Nucleotide sequences of the VCAM185 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 185 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM185 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 185 are further 
described hereinbelow with reference to Table 1. 

[5536] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM185 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM185 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5537] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM185 gene, herein designated VGAM is 
inhibition of expression of VGAM185 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 185 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 185 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 



[5538] Pregnancy Specific Beta-l-glycoprotein 5 (PSG5, Acces- 
sion NM_002781) is a VGAM185 host target gene. PSG5 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PSG5, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PSG5 BINDING SITE, designated SEQ ID:955, to the nu- 
cleotide sequence of VGAM185 RNA, herein designated 
VGAM RNA, also designated SEQ ID:520. 

[5539] a function of VGAM 185 is therefore inhibition of Preg- 
nancy Specific Beta-l-glycoprotein 5 (PSG5, Accession 
NM_002781), a gene which is a member of the preg- 
nancy-specific glycoprotein (PSG) and CEA families. Ac- 
cordingly, utilities of VGAM185 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSG5. The function of PSG5 has been estab- 
lished by previous studies. The human pregnancy-specific 
glycoproteins (PSGs) are a group of molecules that are 
mainly produced by the placental syncytiotrophoblasts 
during pregnancy. PSGs comprise a subgroup of the carci- 
noembryonic antigen (CEA) family, which belongs to the 
immunoglobulin superfamily. See PSG3 (OMIM Ref. No. 



176392) for additional information about PSGs. Teglund 
et al. (1994) found that the PSC5 gene contains 6 exons. 
Studies by several groups resulted in the mapping of the 
CEA gene family to 19ql3.1-ql3.2 (Thompson et al., 
1990; Thompson et al., 1992; Tynan et al., 1992; Trask et 
al., 1993). The PSG subgroup is located telomeric of the 
CEA subgroup, and together they span approximately 1.1 
to 1.2 Mb (Brandriff et al., 1992; Tynan et al., 1992). Us- 
ing a high-resolution restriction fragment fingerprinting 
technique, Olsen et al. (1994) assembled 256 cosmids 
spanning the PSG region on 19ql3.2 into a single 700-kb 
contig. FISH to sperm pronuclei and cosmid walking ex- 
periments indicated that this PSG contig is telomeric of 
CGM8 at the telomeric end of the CEA subgroup gene 
cluster. Detailed restriction mapping and hybridization 
with gene-specific probes indicated that the order of the 
11 PSG genes in the contig is cen— PSG3— PSG8 (OMIM 
Ref. No. 176397)— PSG12 (PSG10; 176399)— PSG1 (OMIM 
Ref. No. 176390)— PSG6 (OMIM Ref. No. 176395)— PSG7 
(OMIM Ref. No. 176396)— PSG13 (PSG11; 176401)— PSG2 
(OMIM Ref. No. 176391)— PSG5—PSG4 (OMIM Ref. No. 

176393) — PSG11 (PSG9; 176398)— tel. The PSG genes are 
tandemly oriented in a 5-prime to 3-prime direction from 



telomere to centromere. The CEA subgroup gene CGM11 
is located at the telomeric end of the PSG gene cluster, 
and 6 genes belonging to a third CEA family subgroup, 
namely CGM13 through CGM18 (later OMIM Ref. No. 
109770), are interspersed among the PSG genes. Nomen- 
clature: Beauchemin et al. (1999) provided a revised 
nomenclature for the CEA gene family. Based on this 
nomenclature, the CEA family is composed of the PSG 
subfamily, the CEACAM subfamily (see OMIM Ref. No. 
109770), and the CEACAM pseudogene (CEACAMP) sub- 
family (see OMIM Ref. No. 109770). PSG11, PSG12, and 
PSG 13 were renamed PSG 9, PSG10, and PSG11, respec- 
tively. 

[5540] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5541] Beauchemin, N.; Draber, P.; Dveksler, G.; Gold, P.; Gray- 
Owen, S.; Grunert, F.; Hammarstrom, S.; Holmes, K. V.; 
Karlsson, A.; Kuroki, M.; Lin, S.-H.; Lucka, L; and 13 oth- 
ers : Redefined nomenclature for members of the carci- 
noembryonic antigen family. Exp. Cell Res. 252: 243-249, 
1999. ; and 

[5542] Brandriff, B. F.; Gordon, L. A.; Tynan, K. T.; Olsen, A. S.; 



Mohrenweiser, H. W.; Fertitta, A.; Carrano, A. V.; Trask, B. 
J. : Order and genomic distances among members of the 
carcinoem. 

[5543] Further studies establishing the function and utilities of 
PSG5 are found in John Hopkins OMIM database record ID 
176394, and in sited publications numbered 503, 2456, 
2467-2465, 246 and 2469 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference. FAPP2 (Accession NM_032639) is another 
VGAM185 host target gene. FAPP2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by FAPP2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of FAPP2 BINDING SITE, 
designated SEQ ID:2267, to the nucleotide sequence of 
VGAM185 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:520. 

[5544] Another function of VGAM185 is therefore inhibition of 
FAPP2 (Accession NM_032639). Accordingly, utilities of 
VGAM 185 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FAPP2. 
LOC145820 (Accession XM_085246) is another VGAM185 



host target gene. LOC145820 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC145820, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC145820 BINDING 
SITE, designated SEQ ID:3084, to the nucleotide sequence 
of VGAM185 RNA, herein designated VGAM RNA, also 
designated SEQ ID:520. 
[5545] Another function of VGAM185 is therefore inhibition of 

LOC145820 (Accession XM_085246). Accordingly, utilities 
of VGAM185 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145820. LOC83690 (Accession NM.031461) is an- 
other VGAM185 host target gene. LOC83690 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC83690, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC83690 BINDING SITE, designated SEQ ID:2202, to the 
nucleotide sequence of VGAM185 RNA, herein designated 
VGAM RNA, also designated SEQ ID:520. 



[5546] Another function of VGAM185 is therefore inhibition of 
LOC83690 (Accession NM_031461). Accordingly, utilities 
of VGAM185 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC83690. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 186 (VGAM186) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5547] VGAM186 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM186 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5548] VGAM186 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 186 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5549] VGAM 186 gene encodes a VGAM 186 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM186 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM186 precursor RNA is designated SEQ 
ID: 172, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:172 is 
located at position 99100 relative to the genome of Vac- 
cinia Virus. 

[5550] VGAM186 precursor RNA folds onto itself, forming 

VGAM186 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5551] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 186 folded precursor RNA into VGAM 186 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 94%) nucleotide se- 
quence of VGAM186 RNA is designated SEQ ID:521, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5552] VGAM186 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 186 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 186 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[5553] VGAM 186 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 186 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM186 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM186 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 186 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[5554] The complementary binding of VGAM186 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 186 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 186 host tar- 
get RNA into VGAM186 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5555] it is appreciated that VGAM 186 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 186 host target genes. The mRNA of 
each one of this plurality of VGAM186 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM186 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 186 RNA causes in- 
hibition of translation of respective one or more VGAM186 
host target proteins. 
[5556] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 186 gene, herein designated VGAM GENE, on one or 
more VGAM186 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



[5557] | t j S yet further appreciated that a function of VGAM186 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM186 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM186 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM186 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5558] Nucleotide sequences of the VGAM186 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced N VGAM 186 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM186 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 186 are further 
described hereinbelow with reference to Table 1. 

[5559] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM186 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 186 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[5560] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM186 gene, herein designated VGAM is 
inhibition of expression of VGAM186 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 186 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 186 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5561] insulin-like Growth Factor 1 (somatomedin C) (IGF1, Ac- 
cession NM_000618) is a VGAM 186 host target gene. IGF1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by IGF1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
IGF1 BINDING SITE, designated SEQ ID:762, to the nu- 
cleotide sequence of VGAM186 RNA, herein designated 
VGAM RNA, also designated SEQ ID:521. 

[5562] a function of VGAM186 is therefore inhibition of Insulin- 
like Growth Factor 1 (somatomedin C) (IGF1, Accession 
NM_000618), a gene which are structurally and function- 
ally related to insulin but have a much higher growth- 



promoting activity. Accordingly, utilities of VGAM186 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with IGF1. The function of 
IGF1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM34.FLJ20035 (Accession NM.017631) is another 
VGAM186 host target gene. FLJ20035 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by FLJ20035, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20035 
BINDING SITE, designated SEQ ID:1733, to the nucleotide 
sequence of VGAM186 RNA, herein designated VGAM 
RNA, also designated SEQ ID:521. 
[5563] Another function of VGAM186 is therefore inhibition of 

FLJ20035 (Accession NM.017631). Accordingly, utilities of 
VGAM 186 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20035. 
FXYD Domain Containing Ion Transport Regulator 3 
(FXYD3, Accession NM.021910) is another VGAM 186 host 
target gene. FXYD 3 BINDING SITE1 and FXYD 3 BINDING 



SITE2 are HOST TARGET binding sites found in untrans- 
lated regions of mRNA encoded by FXYD3, corresponding 
to HOST TARGET binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of FXYD3 
BINDING SITE1 and FXYD3 BINDING SITE2, designated SEQ 
ID: 1966 and SEQ ID: 1263 respectively, to the nucleotide 
sequence of VGAM186 RNA, herein designated VGAM 
RNA, also designated SEQ ID:521. 

[5564] Another function of VGAM186 is therefore inhibition of 
FXYD Domain Containing Ion Transport Regulator 3 
(FXYD3, Accession NM.021910). Accordingly, utilities of 
VGAM 186 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FXYD 3. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
187 (VGAM187) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[5565] VGAM 187 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 187 was detected is described 



hereinabove with reference to Figs. 1-8. 

[5566] VGAM187 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 187 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5567] VGAM 187 gene encodes a VGAM 18 7 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM187 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM187 precursor RNA is designated SEQ 
ID: 173, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:173 is 
located at position 98088 relative to the genome of Vac- 
cinia Virus. 

[5568] VGAM 187 precursor RNA folds onto itself, forming 

VGAM 187 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 



accurate or partial inversed- reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[5569] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM187 folded precursor RNA into VGAM187 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 
quence of VGAM 18 7 RNA is designated SEQ ID:522, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5570] VGAM 187 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 187 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 187 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[5571] VGAM 187 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM187 host target 
RNA, herein designated VCAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM187 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM187 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 187 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[5572] The complementary binding of VGAM187 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 187 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM187 host tar- 
get RNA into VGAM187 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5573] it is appreciated that VGAM 187 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM187 host target genes. The mRNA of 
each one of this plurality of VGAM187 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 187 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 187 RNA causes in- 
hibition of translation of respective one or more VGAM187 
host target proteins. 

[5574] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 187 gene, herein designated VGAM GENE, on one or 
more VGAM187 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 



cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[5575] | t j S y et further appreciated that a function of VGAM187 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM187 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM187 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM187 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5576] Nucleotide sequences of the VGAM187 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 187 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 



of VGAM187 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM187 are further 
described hereinbelow with reference to Table 1. 

[5577] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 18 7 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM187 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5578] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM187 gene, herein designated VGAM is 
inhibition of expression of VGAM187 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 187 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 187 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5579] Adenylate Cyclase 2 (brain) (ADCY2, Accession 

XM.036383) is a VGAM 187 host target gene. ADCY2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byADCY2, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of ADCY2 BINDING SITE, designated SEQ ID:2710, to the 
nucleotide sequence of VGAM187 RNA, herein designated 
VGAM RNA, also designated SEQ ID:522. 
[5580] A function of VGAM 187 is therefore inhibition of Adeny- 
late Cyclase 2 (brain) (ADCY2, Accession XM.036383), a 
gene which Adenylate cyclase (type 2), an ATP- 
pyrophosphate lyase; converts ATP to cAMP. Accordingly, 
utilities of VGAM187 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ADCY2. The function of ADCY2 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM49.Cyclin Al (CCNA1, Accession 
NM_003914) is another VGAM 187 host target gene. 
CCNA1 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
CCNA1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CCNA1 BINDING SITE, designated SEQ 
ID:1070, to the nucleotide sequence of VGAM 187 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:522. 

[5581] Another function of VGAM187 is therefore inhibition of 
Cyclin Al (CCNA1, Accession NM.003914), a gene which 
Cyclin Al; acts as a CDK kinase regulatory subunit that in- 
teracts with CDK2; strongly similar to murine Ccnal. Ac- 
cordingly, utilities of VGAM187 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CCNAl. The function of CCNA1 has been 
established by previous studies. The kinase activity of the 
CDK2 (OMIM Ref. No. 116953)-cyclin A complex, which 
peaks at the Gl/S transition of the cell cycle, is required 
for the cell to enter S phase. Cyclin A also forms a com- 
plex with CDC2 (OMIM Ref. No. 116940), whose activity 
peaks at the G2/M transition, and the kinase activity of 
CDC2-cyclin A is required for the cell to enter M phase. 
Xenopus and mouse contain 2 cyclin A genes, cyclin Al 
and cyclin A2, the homolog of human cyclin A (CCNA2; 
123835). By searching an EST database with a cyclin con- 
sensus sequence, Yang et al. (1997) identified a cDNA en- 
coding the human cyclin Al. The predicted 465-amino 
acid protein shares 84%, 59%, and 48% sequence identity 
with mouse cyclin Al, Xenopus cyclin Al, and human cy- 



clin A, respectively. Northern blot analysis revealed that 
the 2.1-kb cyclin Al mRNA was only expressed in testis 
and brain, with the level of expression in testis being 
much higher. In addition, the authors detected cyclin Al 
mRNA in ML-1 and several other myeloid leukemia cell 
lines. The expression of cyclin Al was differentiation- and 
cell cycle-regulated in ML-1 cells. Cyclin Al protein had 
an apparent molecular mass of 65 kD and coimmunopre- 
cipitated with CDK2 and showed histone HI (see OMIM 
Ref. No. 142711) kinase activity in ML-1 cell extracts. 
Muller et al. (1999) reported that the cyclin Al gene con- 
tains 9 exons and spans 13 kb. Cyclin Al promoter activ- 
ity depends on 4 GC boxes, and members of the Spl 
(OMIM Ref. No. 189906) family appear to be involved in 
directing expression of cyclin Al in both a tissue- and cell 
cycle-specific manner. Elevated levels of expression of cy- 
clin Al have been found in several leukemia cell lines and 
blood samples from patients with hematopoietic malig- 
nancies, notably, acute myeloid leukemia. To evaluate 
whether cyclin Al is directly involved in the development 
of myeloid leukemia, Liao et al. (2001) overexpressed 
mouse cyclin Al protein in the myeloid lineage of trans- 
genic mice under the direction of the human cathepsin G 



(CTSG; 116830) promoter. The resulting transgenic mice 
exhibited an increased proportion of immature myeloid 
cells in the peripheral blood, bone marrow, and spleen. 
The abnormal myelopoiesis developed within a few 
months after birth and progressed to overt acute myeloid 
leukemia at a frequency of approximately 15% over the 
course of 7 to 14 months. Both abnormalities in 
myelopoiesis and the leukemic state could be trans- 
planted to irradiated SCID (severe combined immunodefi- 
cient) mice. The observations suggested that cyclin Al 
overexpression results in abnormal myelopoiesis and is 
necessary, but not sufficient, in the cooperative events in- 
ducing the transformed phenotype. The data further sup- 
ported an important role of cyclin Al in hematopoiesis 
and the etiology of myeloid leukemia. 

[5582] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 5583 ] Liao, C; Wang, X. Y.; Wei, H. Q.; Li, S. Q.; Merghoub, T.; 
Pandolfi, P. P.; Wolgemuth, D.J. : Altered myelopoiesis 
and the development of acute myeloid leukemia in trans- 
genic mice overexpressing cyclin Al. Proc. Nat. Acad. Sci. 
98: 6853-6858, 2001. ; and 



[5584] Yang, R.; Morosetti, R.; Koeffler, H. P. : Characterization of 
a second human cyclin A that is highly expressed in testis 
and in several leukemic cell lines. Cancer Res. 57: 
913-920, 19. 

[5585] Further studies establishing the function and utilities of 
CCNA1 are found in John Hopkins OMIM database record 
ID 604036, and in sited publications numbered 1870-187 
and 1053 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Component of Oligomeric Golgi Complex 6 (COG6, 
Accession XM_053233) is another VGAM187 host target 
gene. COG6 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
COG6, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of COG6 BINDING SITE, designated SEQID:2961, 
to the nucleotide sequence of VGAM187 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:522. 

[5586] Another function of VGAM187 is therefore inhibition of 

Component of Oligomeric Golgi Complex 6 (COG6, Acces- 
sion XM_053233), a gene which is critical for the structure 
and function of the Golgi apparatus. Accordingly, utilities 



of VGAM187 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with COG6. 
The function of COG6 has been established by previous 
studies. Multiprotein complexes are key determinants of 
Golgi apparatus structure and its capacity for intracellular 
transport and glycoprotein modification. Several com- 
plexes have been identified, including the Golgi transport 
complex (GTC), the LDLC complex, which is involved in 
glycosylation reactions, and the SEC34 complex, which is 
involved in vesicular transport. These 3 complexes are 
identical and have been termed the conserved oligomeric 
Golgi (COG) complex, which includes COG6 (Ungar et al., 
2002). By SDS-PAGE analysis of bovine brain cytosol, Un- 
gar et al. (2002) identified the 8 subunits of the COG 
complex. Immunofluorescence microscopy demonstrated 
that COG1 (LDLB; 606973) colocalizes with COG7 (OMIM 
Ref. No. 606978), as well as with COG3 (OMIM Ref. No. 
606975) and COG5 (OMIM Ref. No. 606821), with a Golgi 
marker in a perinuclear distribution. Immunoprecipitation 
analysis showed that all COG subunits interact with COG2 
(LDLC; 606974). Ungar et al. (2002) concluded that the 
COG complex is critical for the structure and function of 
the Golgi apparatus and can influence intracellular mem- 



brane trafficking. 

[5587] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5588] Ungarj d.; Oka, T.; Brittle, E. E.; Vasile, E.; Lupashin, V. V.; 
Chatterton, J. E.; Heuser, J. E.; Krieger, M.; Waters, M. G. : 
Characterization of a mammalian Golgi-localized protein 
complex, COG, that is required for normal Golgi morphol- 
ogy and function. J. Cell Biol. 157: 405-415, 2002. ; and 

[5589] Hirosawa, M.; Nagase, T.; Ishikawa, K.; Kikuno, R.; No- 
mura, N.; Ohara, O. : Characterization of cDNA clones se- 
lected by the GeneMark analysis from size-fractionated 
cDNA libraries from. 

[5590] Further studies establishing the function and utilities of 

COG6 are found in John Hopkins OMIM database record ID 
606977, and in sited publications numbered 1684 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Dachshund Homolog 
(Drosophila) (DACH, Accession NM_080759) is another 
VGAM187 host target gene. DACH BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DACH, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DACH BINDING SITE, 
designated SEQ ID:2387, to the nucleotide sequence of 
VGAM187 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:522. 
[5591] Another function of VGAM187 is therefore inhibition of 
Dachshund Homolog (Drosophila) (DACH, Accession 
NM_080759), a gene which regulates early progenitor cell 
proliferation during retinogenesis and pituitary develop- 
ment . Accordingly, utilities of VGAM187 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with DACH. The function of DACH and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM170.FK506 
Binding Protein 1A, 12kDa (FKBP1A, Accession 
NM_000801) is another VGAM 187 host target gene. 
FKBP1A BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
FKBP1A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FKBP1A BINDING SITE, designated SEQ 



ID:775, to the nucleotide sequence of VGAM187 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:522. 

[5592] Another function of VGAM187 is therefore inhibition of 
FK506 Binding Protein 1A, 12kDa (FKBP1A, Accession 
NM_000801), a gene which FK506-binding protein 1A. 
Accordingly, utilities of VGAM187 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with FKBP1A. The function of FKBP1A has been 
established by previous studies. FK506, a macrolide, is a 
powerful immunosuppressant like cyclosporin A (CsA). 
CsA and FK506 are chemically distinct but have remark- 
ably similar immunosuppressive action, although FK506 is 
many times more potent than CsA. The action of CsA may 
be mediated through cyclophilin (OMIM Ref. No. 123840), 
which is identical to peptidyl-prolyl cis-trans isomerase 
(OMIM Ref. No. PPIase), and the immunosuppressive ac- 
tion of CsA in T cells may be mediated through inhibition 
of this enzyme activity. FK506-binding protein (FKBP) also 
has peptidyl-prolyl cis-trans isomerase enzymatic activity; 
however, whereas cyclophilin binds to, and is inhibited by, 
CsA but does not recognize FK506, the converse holds for 
FKBP. Since the 2 drugs have essentially equivalent action 



on T lymphocytes, it may be that they act through distinct 
pathways but their mode of action converges on PPIase 
activities. Maki et al. (1990) isolated and sequenced DNA 
coding for FKBP from human peripheral blood T lympho- 
cytes by using mixed 20-mer oligonucleotide probes syn- 
thesized on the basis of the sequence of bovine FKBP. 
They found an open reading frame encoding 108 amino 
acid residues, the first 40 of which were identical to those 
of the bovine sequence. Analysis showed no significant 
sequence similarity to any other known protein, including 
cyclophilin. Southern blot analysis of human genomic DNA 
digested with different restriction enzymes suggested the 
existence of only a few copies of the FKBP gene. This is in 
contrast to the results indicating as many as 20 copies of 
the cyclophilin gene as well as possible pseudogenes in 
the mammalian genome. Standaert et al. (1990) likewise 
isolated a cDNA for FKBP and reported the derived amino 
acid sequence. The human FKBP cDNA sequence showed 
significant similarity to an open reading frame in the 
genome of Neisseria meningitidis. Wang et al. (1994) re- 
ported that in a yeast genetic screen, FKBP1 interacted 
with various type I receptors, including the TGF-beta type 
I receptor (OMIM Ref. No. 190181). Deletion, point muta- 



tion, and co-immunoprecipitation studies demonstrated 
the specificity of this interaction, and competitive binding 
assays indicated that the type I receptor may be a natural 
ligand for FKBP1. Wang et al. (1994) concluded that FKBP1 
may play a role in type I receptor-mediated signaling. 
Peattie et al. (1994) identified 3 distinct mRNAs for 
FKBP12, designated A, B, and C, that result from differen- 
tial splicing or polyadenylation. All 3 encode the same 
protein sequence. The ryanodine receptor on the sar- 
coplasmic reticulum is the major source of calcium re- 
quired for cardiac muscle excitation-contraction coupling. 
The channel is a tetramer comprised of 4 RYR2 (OMIM Ref. 
No. 180902) polypeptides and 4 FK506-binding proteins 
(OMIM Ref. No. FKBP1A). Marx et al. (2000) showed that 
protein kinase A (PKA; OMIM Ref. No. 176911) phospho- 
rylation of RYR2 dissociates FKBP1A and regulates the 
channel open probability. Using cosedimentation and 
coimmunoprecipitation, the authors defined a macro- 
molecular complex comprised of RYR2, FKBP1A, PKA, the 
protein phosphatases PP1 (see OMIM Ref. No. 603771) 
and PP2A (see OMIM Ref. No. 603113), and an anchoring 
protein, AKAP6 (OMIM Ref. No. 604691). In failing human 
hearts, Marx et al. (2000) showed that RYR2 is PKA hyper- 



phosphorylated, resulting in defective channel function 
due to increased sensitivity to calcium-induced activation. 
To define the functions of FKBP12 in vivo, Shou et al. 
(1998) generated mutant mice deficient in FKBP12 using 
embryonic stem (ES) cell technology. FKBP12-deficient 
mice had normal skeletal muscle but had severe dilated 
cardiomyopathy and ventricular septal defects that mim- 
icked a human congenital heart disorder, namely non- 
compaction of left ventricular myocardium (see OMIM Ref. 
No. 300183 for an X-linked form of myocardial noncom- 
paction). About 9% of the mutants exhibited exencephaly 
secondary to a defect in neural tube closure. Physiologic 
studies demonstrated that FKBP12 is dispensable forTGF- 
beta-mediated signaling, but modulates the calcium re- 
lease activity of both skeletal and cardiac ryanodine re- 
ceptors. 

[5593] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5594] standaert, R. F.; Galat, A.; Verdine, G. L; Schreiber, S. L. : 
Molecular cloning and overexpression of the human 
FK506-binding protein FKBP. Nature 346: 671-674, 1990. 
; and 



[5595] shou, W.; Aghdasi, B.; Armstrong, D. L; Guo, Q.; Bao, S.; 
Charng, M.-J.; Mathews, L. M.; Schneider, M. D.; Hamilton, 
S. L; Matzuk, M. M. : Cardiac defects and altered ryan- 
odine recepto. 

[5596] Further studies establishing the function and utilities of 
FKBP1A are found in John Hopkins OMIM database record 
ID 186945, and in sited publications numbered 2271-227 
and 2361-2279 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. Heat Shock 60kDa Protein 1 (chaperonin) (HSPD1, 
Accession XM.012182) is another VGAM187 host target 
gene. HSPD1 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
HSPD1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HSPD1 BINDING SITE, designated SEQ 
ID:2559, to the nucleotide sequence of VGAM187 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:522. 

[5597] Another function of VGAM187 is therefore inhibition of 
Heat Shock 60kDa Protein 1 (chaperonin) (HSPD1, Acces- 
sion XM_012182), a gene which is implicated in mito- 



chondrial protein import and macromolecular assembly, 
may facilitate the correct folding of imported proteins, 
may also prevent misfolding and promote the refolding 
and proper assembly of unfolded polypeptides generated 
under stress conditions in the mitochondrial matrix. Ac- 
cordingly, utilities of VGAM187 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HSPD1. The function of HSPD1 and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM130.JJAZ1 (Accession 
NM.015355) is another VCAM 187 host target gene.JJAZl 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by JJAZ1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
JJAZ1 BINDING SITE, designated SEQ ID: 1622, to the nu- 
cleotide sequence of VGAM187 RNA, herein designated 
VGAM RNA, also designated SEQ ID:522. 
[5598] Another function of VGAM187 is therefore inhibition of 
JJAZ1 (Accession NM_015355), a gene which is a zinc fin- 
ger protein. Accordingly, utilities of VGAM187 include di- 



agnosis, prevention and treatment of diseases and clinical 
conditions associated with JJAZ1. The function of JJAZ1 
has been established by previous studies. Nagase et al. 
(1995) deduced the sequence of a full-length cDNA clone 
from cell line KG-1, which they designated KIAA0160, en- 
coding a predicted 803-amino acid protein. Northern blot 
analysis revealed expression in all tissues tested. A variety 
of cytogenetic abnormalities involving chromosome 7 
have been reported in endometrial stromal sarcomas, in- 
cluding a recurrent t(7;17)(pl5;q21). Koontz et al. (2001) 
identified 2 zinc finger genes, which they termed JAZF1 
(OMIM Ref. No. 606246) andJJAZl, at the sites of the 
7pl5 and 17q21 breakpoints, respectively. Analyses of 
tumor RNA indicated that a JAZF1/JJAZ1 fusion was 
present in all types of endometrial stromal tumors; how- 
ever, the fusion appeared to be rarer among endometrial 
stromal sarcomas that would be considered high-grade 
according to certain classification schemes 

[5599] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5600] Koontz, J. I.; Soreng, A. L; Nucci, M.; Kuo, F. C; Pauwels, 
P.; van den Berghe, H.; Cin, P. D.; Fletcher, J. A.; Sklar, J. : 



Frequent fusion of the JAZF1 and JJAZ1 genes in endome- 
trial stromal tumors. Proc. Nat. Acad. Sci. 98: 6348-6353, 
2001. ; and 

[5601] Nagase, T.; Seki, N.; Tanaka, A.; Ishikawa, K.; Nomura, N. : 
Prediction of the coding sequences of unidentified human 
genes. IV. The coding sequences of 40 new genes 
(KIAA0121-KIAA0160). 

[5602] Further studies establishing the function and utilities of 
JJAZ1 are found in John Hopkins OMIM database record ID 
606245, and in sited publications numbered 141 and 
2524 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Mannosidase, 
Alpha, Class 1A, Member 1 (MAN1A1, Accession 
XM.166312) is another VGAM187 host target gene. 
MAN1A1 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
MAN1A1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MAN1A1 BINDING SITE, designated SEQ 
ID:3543, to the nucleotide sequence of VGAM187 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:522. 



[5603] Another function of VGAM187 is therefore inhibition of 
Mannosidase, Alpha, Class 1A, Member 1 (MAN1A1, Ac- 
cession XM_166312), a gene which removes 3 distinct 
mannose residues from peptide-bound Man(9)-GlcNAc(2) 
oligosaccharides. Accordingly, utilities of VGAM187 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MAN1A1. The function 
of MAN1A1 has been established by previous studies. 
Man(9)-mannosidase (alpha-l,2-mannosidase 1A) cat- 
alyzes the removal of 3 distinct mannose residues from 
peptide-bound Man(9)-GlcNAc(2) oligosaccharides. See 
MAN2A1 (OMIM Ref. No. 154582) for general information. 
Using an oligonucleotide probe derived from a pig liver 
Man(9)-mannosidase-specific cDNA template, Bause et al. 
(1993) isolated Man(9)-mannosidase from a human kid- 
ney cDNA library. The full-length cDNA predicted a 
625-amino acid protein with a calculated molecular mass 
of 71 kD. Man(9)-mannosidase is a type II transmembrane 
protein with a short cytoplasmic polypeptide tail, a single 
transmembrane domain acting as a noncleavable signal 
sequence, a large luminal catalytic domain, and 3 poten- 
tial N-glycosylation sites 

[5604] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 5605 ] Bause, E.; Bieberich, E.; Rolfs, A.; Volker, C; Schmidt, B. : 
Molecular cloning and primary structure of 
Man(9)-mannosidase from human kidney. Eur. J. Biochem. 
217: 535-540, 1993. ; and 

[5606] Tremblay, L. O; Campbell Dyke, N.; Herscovics, A. : Molec- 
ular cloning, chromosomal mapping and tissue-specific 
expression of a novel human alpha-l,2-mannosidase 
gene involved in N-glycan. 

[5607] Further studies establishing the function and utilities of 

MAN1A1 are found in John Hopkins OMIM database record 
ID 604344, and in sited publications numbered 
1129-1130 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Protein 
Kinase (cAMP-dependent, catalytic) Inhibitor Beta (PKIB, 
Accession NM_032471) is another VCAM187 host target 
gene. PKIB BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
PKIB, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of PKIB BINDING SITE, designated SEQ ID:2254, to 



the nucleotide sequence of VGAM187 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:522. 
[5608] Another function of VGAM187 is therefore inhibition of 
Protein Kinase (cAMP-dependent, catalytic) Inhibitor Beta 
(PKIB, Accession NM_032471). Accordingly, utilities of 
VGAM 187 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PKIB. Ri- 
bonucleotide Reductase M2 B (TP53 inducible) (RRM2B, 
Accession XM_042096) is another VGAM 187 host target 
gene. RRM2B BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
RRM2B, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RRM2B BINDING SITE, designated SEQ 
ID:2799, to the nucleotide sequence of VGAM 187 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:522. 

[5609] Another function of VGAM187 is therefore inhibition of 
Ribonucleotide Reductase M2 B (TP53 inducible) (RRM2B, 
Accession XM_042096). Accordingly, utilities of VGAM 187 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RRM2B. SWAP70 



(Accession XM.049197) is another VGAM187 host target 
gene. SWAP70 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SWAP70, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SWAP70 BINDING SITE, designated SEQ 
ID:2917, to the nucleotide sequence of VGAM187 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:522. 

[5610] Another function of VGAM187 is therefore inhibition of 

SWAP70 (Accession XM_049197), a gene which is involved 
not only in nuclear events but also in signaling in B-cell 
activation. Accordingly, utilities of VGAM 187 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SWAP70. The function of 
SWAP70 and its association with various diseases and 
clinical conditions, has been established by previous stud- 
ies, as described hereinabove with reference to 
VGAM75.Abhydrolase Domain Containing 3 (ABHD3, Ac- 
cession NM.138340) is another VGAM 187 host target 
gene. ABHD3 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



ABHD3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ABHD3 BINDING SITE, designated SEQ 
ID:2436, to the nucleotide sequence of VGAM187 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:522. 

[5611] Another function of VGAM187 is therefore inhibition of 
Abhydrolase Domain Containing 3 (ABHD3, Accession 
NM.138340). Accordingly, utilities of VGAM 187 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ABHD3. ATIP1 (Accession 
NM.020749) is another VGAM 18 7 host target gene. ATIP1 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded byATIPl, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ATIP1 BINDING SITE, designated SEQ ID:1924, to the nu- 
cleotide sequence of VGAM187 RNA, herein designated 
VGAM RNA, also designated SEQ ID:522. 

[5612] Another function of VGAM187 is therefore inhibition of 
ATIP1 (Accession NM_020749). Accordingly, utilities of 



VGAM187 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATIP1. 
DKFZP564F013 (Accession XM.168479) is another 
VGAM187 host target gene. DKFZP564F013 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DKFZP564F013, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP564F013 BINDING SITE, designated SEQ ID:3640, to 
the nucleotide sequence of VGAM187 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:522. 
[5613] Another function of VGAM187 is therefore inhibition of 

DKFZP564F013 (Accession XM.168479). Accordingly, util- 
ities of VGAM187 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564F013. FN 5 (Accession NM_020179) is another 
VGAM 187 host target gene. FN 5 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by FN5, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FN5 BINDING SITE, desig- 



nated SEQ ID: 1898, to the nucleotide sequence of 
VGAM187 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:522. 

[5614] Another function of VGAM187 is therefore inhibition of 
FN5 (Accession NM_020179). Accordingly, utilities of 
VGAM 187 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FN5. 
KIAA0416 (Accession NM.015564) is another VGAM 187 
host target gene. KIAA0416 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0416, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0416 BINDING SITE, 
designated SEQ ID: 1637, to the nucleotide sequence of 
VGAM 187 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:522. 

[5615] Another function of VGAM187 is therefore inhibition of 
KIAA0416 (Accession NM_015564). Accordingly, utilities 
of VGAM187 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0416. KIAA0455 (Accession XM_051785) is another 
VGAM 187 host target gene. KIAA0455 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0455, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0455 BINDING SITE, designated SEQ ID:2948, to the 
nucleotide sequence of VGAM187 RNA, herein designated 
VGAM RNA, also designated SEQ ID:522. 

[5616] Another function of VGAM187 is therefore inhibition of 
KIAA0455 (Accession XM.051785). Accordingly, utilities 
of VGAM187 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0455. KIAA0912 (Accession XM.034904) is another 
VGAM 187 host target gene. KIAA0912 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0912, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0912 BINDING SITE, designated SEQ ID:2689, to the 
nucleotide sequence of VGAM187 RNA, herein designated 
VGAM RNA, also designated SEQ ID:522. 

[5617] Another function of VGAM187 is therefore inhibition of 



KIAA0912 (Accession XM_034904). Accordingly, utilities 
of VGAM187 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0912. KIAA0981 (Accession XM.028867) is another 
VGAM187 host target gene. KIAA0981 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by KIAA0981, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0981 BINDING SITE, designated SEQ ID:2597, to the 
nucleotide sequence of VGAM187 RNA, herein designated 
VGAM RNA, also designated SEQ ID:522. 
[5618] Another function of VGAM187 is therefore inhibition of 
KIAA0981 (Accession XM_028867). Accordingly, utilities 
of VGAM187 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0981. KIAA1911 (Accession XM_056302) is another 
VGAM 187 host target gene. KIAA1911 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1911, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1911 BINDING SITE, designated SEQ ID:2976, to the 
nucleotide sequence of VGAM187 RNA, herein designated 
VGAM RNA, also designated SEQ ID:522. 
[5619] Another function of VGAM187 is therefore inhibition of 
KIAA1911 (Accession XM_056302). Accordingly, utilities 
of VGAM187 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1911. Keratin, Hair, Basic, 2 (KRTHB2, Accession 
NM.033033) is another VGAM 187 host target gene. 
KRTHB2 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
KRTHB2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of KRTHB2 BINDING SITE, designated SEQ 
ID:2310, to the nucleotide sequence of VGAM 187 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:522. 

[5620] Another function of VGAM187 is therefore inhibition of 
Keratin, Hair, Basic, 2 (KRTHB2, Accession NM_033033). 
Accordingly, utilities of VGAM187 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with KRTHB2. Ribosomal Protein S6 Kinase, 
52kDa, Polypeptide 1 (RPS6KC1, Accession NM.012424) is 
another VGAM187 host target gene. RPS6KC1 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by RPS6KC1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RPS6KC1 BINDING SITE, designated SEQ ID: 1429, to the 
nucleotide sequence of VGAM187 RNA, herein designated 
VGAM RNA, also designated SEQ ID:522. 
[5621] Another function of VGAM187 is therefore inhibition of 
Ribosomal Protein S6 Kinase, 52kDa, Polypeptide 1 
(RPS6KC1, Accession NM.012424). Accordingly, utilities of 
VGAM187 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RPS6KC1. 
Translocase of Outer Mitochondrial Membrane 70 Ho- 
molog A (yeast) (TO MM 70 A, Accession NM.014820) is an- 
other VGAM 18 7 host target gene. TOMM70A BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TOMM70A, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
TOMM70A BINDING SITE, designated SEQ ID:1558, to the 
nucleotide sequence of VGAM187 RNA, herein designated 
VGAM RNA, also designated SEQ ID:522. 

[5622] Another function of VGAM187 is therefore inhibition of 
Translocase of Outer Mitochondrial Membrane 70 Ho- 
molog A (yeast) (TOMM70A, Accession NM_014820). Ac- 
cordingly, utilities of VGAM187 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TOMM70A. Fig. 1 further provides a concep- 
tual description of a novel bioinformatically detected viral 
gene of the present invention, referred to here as Viral 
Genomic Address Messenger 188 (VGAM188) viral gene, 
which modulates expression of respective host target 
genes thereof, the function and utility of which host target 
genes is known in the art. 

[5623] VGAM 188 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 188 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5624] VGAM 188 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 188 host target gene, herein designated VGAM 



HOST TARGET GENE, is a human gene contained in the 
human genome. 
[5625] VGAM188 gene encodes a VGAM188 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM188 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM188 precursor RNA is designated SEQ 
ID: 174, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:174 is 
located at position 97335 relative to the genome of Vac- 
cinia Virus. 

[5626] VGAM 188 precursor RNA folds onto itself, forming 

VGAM 188 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5627] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 188 folded precursor RNA into VGAM 188 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM 188 RNA is designated SEQ ID:523, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5628] VGAM 188 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 188 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 188 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[5629] VGAM 188 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 188 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM188 RNA is an accurate or a 



partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM188 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 188 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[5630] The complementary binding of VGAM188 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 188 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 188 host tar- 
get RNA into VGAM188 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[5631] it is appreciated that VGAM188 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 188 host target genes. The mRNA of 
each one of this plurality of VGAM188 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 188 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 188 RNA causes in- 
hibition of translation of respective one or more VGAM188 
host target proteins. 

[5632] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 188 gene, herein designated VGAM GENE, on one or 
more VGAM188 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 



pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[5633] | t j S y et further appreciated that a function of VGAM188 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM188 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM188 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM188 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5634] Nucleotide sequences of the VGAM188 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 188 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM188 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 188 are further 
described hereinbelow with reference to Table 1. 

[5635] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM188 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM188 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5636] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM188 gene, herein designated VGAM is 
inhibition of expression of VGAM188 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 188 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 188 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5637] CDC23 (cell division cycle 23, yeast, homolog) (CDC23, 
Accession NM.004661) is a VGAM 188 host target gene. 
CDC23 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
CDC23, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CDC23 BINDING SITE, designated SEQ 
ID:1141, to the nucleotide sequence of VGAM 188 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:523. 

[5638] a function of VGAM 188 is therefore inhibition of CDC23 
(cell division cycle 23, yeast, homolog) (CDC23, Accession 
NM_004661), a gene which is the cell cycle-regulated 
component of the mitotic cyclin degradation system. Ac- 
cordingly, utilities of VGAM188 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CDC23. The function of CDC23 has been 
established by previous studies, is the cell cycle-regulated 
component of the mitotic cyclin degradation system. 

[5639] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5640] yu, H.; Peters, J.-M.; King, R. W.; Page, A. M.; Hieter, P.; 
Kirschner, M. W. : Identification of a cullin homology re- 
gion in a subunit of the anaphase-promoting complex. 
Science 279: 1219-1222, 1998. ; and 

t 5641 ] Zhao, N.; Lai, F.; Fernald, A. A.; Eisenbart, J. D.; Espinosa, 
R., III.; Wang, P. W.; Le Beau, M. M. : Human CDC23: cDNA 
cloning, mapping to 5q31, genomic structure, and evalua- 
tion as a. 

[5642] Further studies establishing the function and utilities of 



CDC23 are found in John Hopkins OMIM database record 
ID 603462, and in sited publications numbered 661-662 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Egl Nine Homolog 3 
(C. elegans) (EGLN3, Accession NM.033344) is another 
VGAM188 host target gene. ECLN3 BINDING SITE1 and 
EGLN3 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
EGLN3, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of EGLN3 BINDING SITE1 and EGLN3 BINDING 
SITE2, designated SEQ ID:2330 and SEQ ID:1976 respec- 
tively, to the nucleotide sequence of VGAM188 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:523. 

[5643] Another function of VGAM188 is therefore inhibition of 
Egl Nine Homolog 3 (C. elegans) (EGLN3, Accession 
NM_033344), a gene which is an essential component of 
the pathway. Accordingly, utilities of VGAM188 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EGLN3. The function of 
EGLN3 has been established by previous studies. In cul- 



tured mammalian cells, Bruick and McKnight (2001) found 
that the inappropriate accumulation of HIF caused by 
forced expression of the HIFl-alpha subunit under nor- 
moxic conditions was attenuated by coexpression of HPH. 
Suppression of HPH in cultured Drosophila melanogaster 
cells by RNA interference resulted in elevated expression 
of the hypoxia-inducible gene LDH (see OMIM Ref. No. 
150000) under normoxic conditions. Bruick and McKnight 
(2001) concluded that HPH is an essential component of 
the pathway through which cells sense oxygen. HIF is a 
transcriptional complex that plays a central role in mam- 
malian oxygen homeostasis. Posttranslational modifica- 
tion by prolyl hydroxylation is a key regulatory event that 
targets HIF-alpha (HIF1; 603348) subunits for proteaso- 
mal destruction via the von Hippel-Lindau (VHL; 193300) 
ubiquitylation complex. Epstein et al. (2001) defined a 
conserved HIF-VHL-prolyl hydroxylase pathway in C. ele- 
gans and identified Egl9 as a dioxygenase that regulates 
HIF by prolyl hydroxylation. In mammalian cells, they 
showed that the HIF-prolyl hydroxylases are represented 
by 3 proteins with a conserved 2-histidine-l-carboxylate 
iron coordination motif at the catalytic site. The genes en- 
coding these proteins were cloned and termed PHD1 



(OMIM Ref. No. 606424), PHD2 (OMIM Ref. No. 606425), 
and PHD3 by the authors. Direct modulation of recombi- 
nant enzyme activity by graded hypoxia, iron chelation, 
and cobaltous ions mirrored the characteristics of HIF in- 
duction in vivo, fulfilling requirements for these enzymes 
being oxygen sensors that regulate HIF. 

[5644] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5645] Bruick, R. K.; McKnight, S. L. : A conserved family of pro- 
lyl-4-hydroxylases that modify HIF. Science 294: 
1337-1340, 2001. ; and 

[5646] Epstein, A. C. R.; Gleadle, J. M.; McNeill, L A.; Hewitson, K. 
S.; O'Rourke, J.; Mole, D. R.; Mukherji, M.; Metzen, E.; Wil- 
son, M. I.; Dhanda, A.; Tian, Y.-M.; Masson, N.; Hamilton, 
D. 

[5647] Further studies establishing the function and utilities of 
EGLN3 are found in John Hopkins OMIM database record 
ID 606426, and in sited publications numbered 
1016-1017 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Ring Fin- 
ger Protein 7 (RNF7, Accession NM_014245) is another 
VGAM188 host target gene. RNF7 BINDING SITE is HOST 



TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by RNF7, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RNF7 BINDING SITE, 
designated SEQ ID: 1485, to the nucleotide sequence of 
VGAM188 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:523. 
[5648] Another function of VGAM188 is therefore inhibition of 
Ring Finger Protein 7 (RNF7, Accession NM.014245). Ac- 
cordingly, utilities of VGAM188 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RNF7. Williams-Beuren Syndrome Chromo- 
some Region 5 (WBSCR5, Accession NM_022040) is an- 
other VGAM 188 host target gene. WBSCR5 BINDING SITE1 
through WBSCR5 BINDING SITE3 are HOST TARGET binding 
sites found in untranslated regions of mRNA encoded by 
WBSCR5, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of WBSCR5 BINDING SITE1 through WBSCR5 
BINDING SITE3, designated SEQ ID:1973, SEQ ID:2250 and 
SEQ ID: 1479 respectively, to the nucleotide sequence of 



VGAM188 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:523. 
[5649] Another function of VGAM 188 is therefore inhibition of 
Williams-Beuren Syndrome Chromosome Region 5 
(WBSCR5, Accession NM_022040). Accordingly, utilities of 
VGAM 188 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WBSCR5. 
CDT6 (Accession NM.021146) is another VGAM 188 host 
target gene. CDT6 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by CDT6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CDT6 BINDING SITE, designated SEQ 
ID:1945, to the nucleotide sequence of VGAM 188 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:523. 

[5650] Another function of VGAM188 is therefore inhibition of 
CDT6 (Accession NM_021146). Accordingly, utilities of 
VGAM 188 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDT6. 
DKFZp566D234 (Accession XM_030162) is another 
VGAM 188 host target gene. DKFZp566D234 BINDING SITE 



is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DKFZp566D234, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZp566D234 BINDING SITE, designated SEQ ID:2613, to 
the nucleotide sequence of VGAM188 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:523. 

[5651] Another function of VGAM188 is therefore inhibition of 
DKFZp566D234 (Accession XM.030162). Accordingly, 
utilities of VGAM188 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp566D234. FLJ10525 (Accession NM.018126) is 
another VGAM 188 host target gene. FLJ10525 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ10525, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10525 BINDING SITE, designated SEQ ID:1786, to the 
nucleotide sequence of VGAM188 RNA, herein designated 
VGAM RNA, also designated SEQ ID:523. 

[5652] Another function of VGAM188 is therefore inhibition of 



FLJ10525 (Accession NM.018126). Accordingly, utilities of 
VGAM188 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10525. 
FLJ12078 (Accession NM.024977) is another VGAM 188 
host target gene. FLJ 12078 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ 12078, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ12078 BINDING SITE, 
designated SEQ ID:2121, to the nucleotide sequence of 
VGAM 188 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:523. 
[5653] Another function of VGAM188 is therefore inhibition of 

FLJ12078 (Accession NM.024977). Accordingly, utilities of 
VGAM 188 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12078. 
KIAA0007 (Accession XM.087089) is another VGAM 188 
host target gene. KIAA0007 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0007, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of KIAA0007 BINDING SITE, 
designated SEQ ID:3154, to the nucleotide sequence of 
VGAM188 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:523. 

[5654] Another function of VGAM188 is therefore inhibition of 
KIAA0007 (Accession XM.087089). Accordingly, utilities 
of VGAM188 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0007. KIAA1728 (Accession XM.043492) is another 
VGAM 188 host target gene. KIAA1728 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1728, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1728 BINDING SITE, designated SEQ ID:2819, to the 
nucleotide sequence of VGAM188 RNA, herein designated 
VGAM RNA, also designated SEQ ID:523. 

[5655] Another function of VGAM188 is therefore inhibition of 
KIAA1728 (Accession XM_043492). Accordingly, utilities 
of VGAM188 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1728. MGC4643 (Accession NM.032715) is another 



VGAM188 host target gene. MGC4643 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC4643, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC4643 
BINDING SITE, designated SEQ ID:2272, to the nucleotide 
sequence of VGAM188 RNA, herein designated VGAM 
RNA, also designated SEQ ID:523. 
[5656] Another function of VGAM188 is therefore inhibition of 
MGC4643 (Accession NM.032715). Accordingly, utilities 
of VGAM188 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4643. MPPE1 (Accession NM.023075) is another 
VGAM 188 host target gene. MPPE1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by MPPE1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MPPE1 BINDING SITE, 
designated SEQ ID:2029, to the nucleotide sequence of 
VGAM 188 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:523. 



[5657] Another function of VGAM188 is therefore inhibition of 
MPPE1 (Accession NM.023075). Accordingly, utilities of 
VGAM188 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MPPE1. 
RNA Binding Protein SI, Serine-rich Domain (RNPS1, Ac- 
cession NM_080594) is another VGAM188 host target 
gene. RNPS1 BINDING SITE1 and RNPS1 BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by RNPS1, corresponding to HOST TAR- 
GET binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III. Table 2 illustrates the complementar- 
ity of the nucleotide sequences of RNPS1 BINDING SITE1 
and RNPS1 BINDING SITE2, designated SEQ ID:2376 and 
SEQ ID: 1326 respectively, to the nucleotide sequence of 
VGAM188 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:523. 

[5658] Another function of VGAM188 is therefore inhibition of 
RNA Binding Protein SI, Serine-rich Domain (RNPS1, Ac- 
cession NM_080594). Accordingly, utilities of VGAM 188 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RNPS1. LOC153027 
(Accession XM_041221) is another VGAM 188 host target 
gene. LOC153027 BINDING SITE is HOST TARGET binding 



site found in the 3 X untranslated region of mRNA encoded 
by LOC153027, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC153027 BINDING SITE, desig- 
nated SEQ ID:2792, to the nucleotide sequence of 
VGAM188 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:523. 

[5659] Another function of VGAM188 is therefore inhibition of 

LOC153027 (Accession XM.041221). Accordingly, utilities 
of VGAM188 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153027. LOC153114 (Accession XM.098313) is an- 
other VGAM 188 host target gene. LOC153114 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC153114, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153114 BINDING SITE, designated SEQ ID:3367, to 
the nucleotide sequence of VGAM188 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:523. 

[5660] Another function of VGAM 188 is therefore inhibition of 



LOC153114 (Accession XM.098313). Accordingly, utilities 
of VGAM188 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153114. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 189 (VGAM189) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5661] VGAM189 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM189 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5662] VGAM189 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 189 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5663] VGAM 189 gene encodes a VGAM 189 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM189 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM189 precursor RNA is designated SEQ 
ID: 175, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:175 is 
located at position 96362 relative to the genome of Vac- 
cinia Virus. 

[5664] VGAM189 precursor RNA folds onto itself, forming 

VGAM189 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
^ hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5665] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 189 folded precursor RNA into VGAM 189 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 



quence of VGAM189 RNA is designated SEQ ID:524, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5666] VGAM189 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 189 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 189 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[5667] VGAM 189 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 189 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM 189 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 



meant as an illustration only, and is not meant to be limit- 
ing - VGAM189 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM189 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5668] The complementary binding of VGAM189 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 189 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 189 host tar- 
get RNA into VGAM189 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5669] it is appreciated that VGAM 189 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 189 host target genes. The mRNA of 
each one of this plurality of VGAM189 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM189 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 189 RNA causes in- 
hibition of translation of respective one or more VGAM189 
host target proteins. 

[5670] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 189 gene, herein designated VGAM GENE, on one or 
more VGAM189 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 5671 ] It is yet further appreciated that a function of VGAM 189 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM189 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM189 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM189 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5672] Nucleotide sequences of the VGAM189 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM 189 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM189 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 189 are further 
described hereinbelow with reference to Table 1. 

[5673] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM189 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 189 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[5674] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM189 gene, herein designated VGAM is 
inhibition of expression of VGAM189 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 189 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 189 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5675] sortilin 1 (SORT1, Accession NM.002959) is a VGAM 189 
host target gene. SORT1 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by SORT1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SORT1 BINDING SITE, des- 
ignated SEQ ID:974, to the nucleotide sequence of 
VGAM 189 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:524. 

[5676] a function of VGAM 189 is therefore inhibition of Sortilin 1 
(SORT1, Accession NM_002959). Accordingly, utilities of 
VGAM 189 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SORT1. 
ATPase, Class II, Type 9A (ATP9A, Accession XM.030577) 



is another VGAM189 host target gene. ATP9A BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by ATP9A, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ATP9A BINDING SITE, designated SEQ ID:2618, to the nu- 
cleotide sequence of VGAM189 RNA, herein designated 
VGAM RNA, also designated SEQ ID:524. 
[5677] Another function of VGAM189 is therefore inhibition of 

ATPase, Class II, Type 9A (ATP9A, Accession XM.030577). 
Accordingly, utilities of VGAM189 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ATP9A. DKFZP434K1772 (Accession 
XM.041936) is another VGAM 189 host target gene. DK- 
FZP434K1772 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZP434K1772, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of DKFZP434K1772 BINDING SITE, 
designated SEQ ID:2797, to the nucleotide sequence of 
VGAM 189 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:524. 

[5678] Another function of VGAM189 is therefore inhibition of 
DKFZP434K1772 (Accession XM.041936). Accordingly, 
utilities of VGAM189 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434K1772. Unc-5 Homolog D (C. elegans) 
(UNC5D, Accession NM.080872) is another VGAM 189 
host target gene. UNC5D BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by UNC5D, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of UNC5D BINDING SITE, des- 
ignated SEQ ID:2392, to the nucleotide sequence of 
VGAM 189 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:524. 

[5679] Another function of VGAM189 is therefore inhibition of 
Unc-5 Homolog D (C. elegans) (UNC5D, Accession 
NM_080872). Accordingly, utilities of VGAM 189 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with UNC5D. Fig. 1 further pro- 
vides a conceptual description of a novel bioinformatically 
detected viral gene of the present invention, referred to 



here as Viral Genomic Address Messenger 190 (VGAM190) 
viral gene, which modulates expression of respective host 
target genes thereof, the function and utility of which host 
target genes is known in the art. 

[5680] VGAM190 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM190 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5681] VGAM190 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 190 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5682] VGAM 190 gene encodes a VGAM 190 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM190 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM190 precursor RNA is designated SEQ 
ID: 176, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:176 is 
located at position 100470 relative to the genome of Vac- 
cinia Virus. 



[5683] VGAM190 precursor RNA folds onto itself, forming 

VGAM190 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure^, is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5684] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 190 folded precursor RNA into VGAM 190 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM 190 RNA is designated SEQ ID:525, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5685] VGAM 190 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 190 host target RNA, herein designated VGAM 



HOST TARGET RNA. VGAM190 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[5686] VGAM190 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 190 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM190 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 190 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM190 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 



sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5687] The complementary binding of VGAM190 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM190 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 190 host tar- 
get RNA into VGAM190 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5688] it is appreciated that VGAM 190 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM190 host target genes. The mRNA of 
each one of this plurality of VGAM190 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 190 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 190 RNA causes in- 
hibition of translation of respective one or more VGAM190 
host target proteins. 

[5689] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM190 gene, herein designated VGAM GENE, on one or 
more VGAM190 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world " , Science 
294,779 (2001)). 
[5690] | t j S yet further appreciated that a function of VGAM 190 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM190 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 190 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM190 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5691] Nucleotide sequences of the VGAM190 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 190 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM190 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 190 are further 
described hereinbelow with reference to Table 1. 

[5692] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 190 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM190 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5693] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM190 gene, herein designated VGAM is 
inhibition of expression of VGAM190 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 190 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 190 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5694] stearoyl-CoA Desaturase (delta-9-desaturase) (SCD, Ac- 
cession NM_005063) is a VGAM190 host target gene. SCD 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SCD, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SCD BINDING SITE, designated SEQ ID:1176, to the nu- 
cleotide sequence of VGAM190 RNA, herein designated 
VGAM RNA, also designated SEQ ID:525. 

[5695] a function of VGAM 190 is therefore inhibition of Stearoyl- 
CoA Desaturase (delta-9-desaturase) (SCD, Accession 
NM_005063), a gene which functions in the synthesis of 
unsaturated fatty acids. Accordingly, utilities of VGAM190 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SCD. The function 
of SCD and its association with various diseases and clini- 
cal conditions, has been established by previous studies, 
as described hereinabove with reference to VGAM155.Son 
of Sevenless Homolog 2 (Drosophila) (SOS2, Accession 
XM.043720) is another VGAM 190 host target gene. SOS2 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SOS2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SOS2 BINDING SITE, designated SEQ ID:2824, to the nu- 
cleotide sequence of VGAM190 RNA, herein designated 
VGAM RNA, also designated SEQ ID:525. 

[5696] Another function of VGAM190 is therefore inhibition of 
Son of Sevenless Homolog 2 (Drosophila) (SOS2, Acces- 
sion XM.043720). Accordingly, utilities of VGAM 190 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SOS2. BANP (Accession 
XM.038696) is another VGAM 190 host target gene. BANP 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by BANP, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
BANP BINDING SITE, designated SEQ ID:2744, to the nu- 
cleotide sequence of VGAM190 RNA, herein designated 
VGAM RNA, also designated SEQ ID:525. 

[5697] Another function of VGAM190 is therefore inhibition of 



BANP (Accession XM.038696). Accordingly, utilities of 
VGAM190 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BANP. 
KIAA0446 (Accession XM.044155) is another VGAM190 
host target gene. KIAA0446 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by KIAA0446, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0446 BINDING SITE, 
designated SEQ ID:2831, to the nucleotide sequence of 
VGAM190 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:525. 
[5698] Another function of VGAM190 is therefore inhibition of 
KIAA0446 (Accession XM.044155). Accordingly, utilities 
of VGAM190 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0446. LOC115110 (Accession XM.049825) is another 
VGAM 190 host target gene. LOC115110 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC115110, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
LOC115110 BINDING SITE, designated SEQ ID:2924, to the 
nucleotide sequence of VGAM190 RNA, herein designated 
VGAM RNA, also designated SEQ ID:525. 

[5699] Another function of VGAM190 is therefore inhibition of 

LOC115110 (Accession XM.049825). Accordingly, utilities 
of VGAM190 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC115110. LOC148443 (Accession XM.086196) is an- 
other VGAM190 host target gene. LOC148443 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC148443, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148443 BINDING SITE, designated SEQ ID:3118, to 
the nucleotide sequence of VGAM190 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:525. 

[5700] Another function of VGAM190 is therefore inhibition of 

LOC148443 (Accession XM.086196). Accordingly, utilities 
of VGAM190 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148443. LOC151826 (Accession XM.087312) is an- 



other VGAM190 host target gene. LOC151826 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151826, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151826 BINDING SITE, designated SEQ ID:3161, to 
the nucleotide sequence of VGAM190 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:525. 
[5701] Another function of VGAM190 is therefore inhibition of 

LOC151826 (Accession XM.087312). Accordingly, utilities 
of VGAM190 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151826. LOC200609 (Accession XM.117256) is an- 
other VGAM 190 host target gene. LOC200609 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC200609, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200609 BINDING SITE, designated SEQ ID:3479, to 
the nucleotide sequence of VGAM190 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:525. 



[5702] Another function of VGAM190 is therefore inhibition of 

LOC200609 (Accession XM_117256). Accordingly, utilities 
of VGAM190 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200609. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 191 (VGAM191) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5703] VGAM191 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM191 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5704] VGAM191 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 191 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5705] VGAM 191 gene encodes a VGAM 191 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM191 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM191 precursor RNA is designated SEQ 
ID: 177, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:177 is 
located at position 99909 relative to the genome of Vac- 
cinia Virus. 

[5706] VGAM191 precursor RNA folds onto itself, forming 

VGAM191 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5707] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 191 folded precursor RNA into VGAM 191 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 90%) nucleotide se- 
quence of VGAM191 RNA is designated SEQ ID:526, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5708] VGAM191 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 191 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 191 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[5709] VGAM 191 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 191 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM191 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM191 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM191 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[5710] The complementary binding of VGAM191 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 191 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 191 host tar- 
get RNA into VGAM191 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 5711 ] It is appreciated that VGAM191 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM191 host target genes. The mRNA of 
each one of this plurality of VGAM 191 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM191 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 191 RNA causes in- 
hibition of translation of respective one or more VGAM191 
host target proteins. 
t 5712 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM191 gene, herein designated VGAM GENE, on one or 
more VGAM191 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



t 5713 ] It is yet further appreciated that a function of VGAM191 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM191 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM191 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM191 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5714] Nucleotide sequences of the VGAM191 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM 191 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM191 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 191 are further 
described hereinbelow with reference to Table 1. 

[5715] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 191 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM191 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[5716] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM191 gene, herein designated VGAM is 
inhibition of expression of VGAM191 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 191 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 191 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 5717 ] Basic Helix-loop-helix Domain Containing, Class B, 3 

(BHLHB3, Accession NM.030762) is a VGAM 191 host tar- 
get gene. BHLHB3 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by BHLHB3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BHLHB3 BINDING SITE, designated SEQ 
ID:2163, to the nucleotide sequence of VGAM 191 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:526. 

[5718] a function of VGAM191 is therefore inhibition of Basic 

Helix-loop-helix Domain Containing, Class B, 3 (BHLHB3, 
Accession NM_030762), a gene which represses both 



basal and activated transcription. Accordingly, utilities of 
VGAM191 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BHLHB3. 
The function of BHLHB3 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM127.IL2-inducible T-cell Kinase (ITK, Accession 
NM_005546) is another VGAM191 host target gene. ITK 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ITK, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ITK BINDING SITE, designated SEQ ID:1223, to the nu- 
cleotide sequence of VGAM191 RNA, herein designated 
VGAM RNA, also designated SEQ ID:526. 
[5719] Another function of VGAM191 is therefore inhibition of 

IL2-inducible T-cell Kinase (ITK, Accession NM.005546), a 
gene which plays a role in t cell proliferation and differen- 
tiation. Accordingly, utilities of VGAM191 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with ITK. The function of ITK has been 
established by previous studies. Signal transduction 



through the T-cell receptor (TCR; OMIM Ref. No. 186880) 
and cytokine receptors on the surface of T lymphocytes 
occurs largely via tyrosine phosphorylation of intracellular 
substrates. Signal transduction is thought to occur via as- 
sociation of these receptors with intracellular protein ty- 
rosine kinases. To identify unique T-cell tyrosine kinases, 
Gibson et al. (1993) used PCR-based cloning with degen- 
erate oligonucleotides directed at highly conserved motifs 
of tyrosine kinase domains. In this way, they cloned the 
complete cDNA for a unique human tyrosine kinase that is 
expressed mainly in T lymphocytes and natural killer (NK) 
cells. The cDNA predicted an open reading frame of 1,866 
bp encoding a protein with a predicted size of 72 kD, 
which was in keeping with its size on Western blotting. A 
single 6.2-kb mRNA and 72-kD protein were detected in 
T lymphocytes and NK-like cell lines, but were not de- 
tected in other cell lineages. Sequence comparisons sug- 
gested that the protein is probably the human homolog of 
a murine interleukin-2-inducible T-cell kinase (ITK). How- 
ever, unlike ITK, the message and protein levels for the 
new entity did not vary markedly on stimulation of human 
IL-2 responsive T cells with IL-2. They referred to the 
gene and its protein product as EMT ('expressed mainly in 



T cells'). They concluded that EMT is a member of a new 
family of intracellular kinases that includes BPK (the ki- 
nase mutant in X-linked agammaglobulinemia, 300300). 
The expression of EMT message and protein in thymo- 
cytes and mature T cells, combined with its homology to 
BPK and its chromosomal localization, suggested that EMT 
may play a role in thymic ontogeny and growth regulation 
of mature T cells. Integrin adhesion receptors mediate 
critical interactions of T cells with other cells and extra- 
cellular matrix components during trafficking, as well as 
during antigen-specific recognition events in tissue. 
Phosphatidyli nositol 3-kinase (PI 3 K j OMIM Ref. No. 
601232) has a role in the regulation of integrin activity by 
CD3 (see OMIM Ref. No. 186790)-TCR and in the regula- 
tion of ITK. Woods et al. (2001) determined that TCR- 
mediated activation of beta-1 integrins (see OMIM Ref. 
No. ITGB1; 135630) requires activation of ITK and 
PI3K-dependent recruitment of ITK to detergent-insoluble 
glycosphingolipid-enriched microdomains (DIGs) via 
binding of the pleckstrin homology domain of ITK to the 
PI3K product Pl(3,4,5)-P3. Likewise, activation of PI3K and 
LCK (OMIM Ref. No. 153390) via CD4 (OMIM Ref. No. 
186940) coreceptor stimulation can initiate beta-1 inte- 



grin activation dependent on ITK function. CD4 stimula- 
tion, together with targeting of ITK to DIGs, also activates 
TCR-independent beta-1 integrin function. Changes in 
beta-1 integrin function mediated by TCR-induced activa- 
tion of ITK are accompanied by ITK-dependent modula- 
tion of the actin cytoskeleton. Woods et al. (2001) con- 
cluded that TCR-mediated activation of beta-1 integrin 
involves membrane relocalization and activation of ITK via 
coordinate action of PI3K and an SRC family tyrosine ki- 
nase. Animal model experiments lend further support to 
the function of ITK. By homologous recombination, Scha- 
effer et al. (1999) disrupted the Rlk (TXK; 600058) gene in 
mice. Heterozygotes were completely normal. Homozy- 
gous null Rlk mice showed increased amounts of Itk 
mRNA. The authors hypothesized that upregulation of re- 
lated Tec kinases may partially compensate for the lack of 
Rlk. Schaeffer et al. (1999) therefore generated Rlk -/- Itk 
-/- mice by interbreeding. Itk-deficient mice have re- 
duced numbers of mature T cells, particularly CD4+ cells, 
causing a decreased CD4-to-CD8 ratio. Rlk -/- Itk -/- 
mutants, however, had normal T cell numbers. Both CD4+ 
and CD8+ cell numbers are increased relative to Itk -/- 
mice. The persistent abnormal ratio of CD4+ to CD8+ 



cells suggested an altered regulation of lymphoid devel- 
opment and homeostasis in the double mutants. The dou- 
ble mutants had marked defects in T-cell receptor re- 
sponses including proliferation, cytokine production, and 
apoptosis in vitro and adaptive immune responses to 
Toxoplasma gondii in vivo. Molecular events immediately 
downstream from the T-cell receptor were intact in Rlk - 
/- Itk -/- cells, but intermediate events including inositol 
trisphosphate production, calcium mobilization, and mi- 
togen-activated protein kinase activation were impaired, 
establishing Tec kinases as critical regulators of T-cell re- 
ceptor signaling required for phospholipase C-gamma ac- 
tivation. 

t 572 °] It is appreciated that the abovementioned animal model 
for ITK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[5721] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5722] schaeffer, E. M.; Debnath, J.; Yap, C; McVicar, D.; Liao, X. 
C; Littman, D. R.; Sher, A.; Varmus, H. E.; Lenardo, M. J.; 
Schwartzberg, P. L. : Requirement for Tec kinases Rlk and 



Itk in T cell receptor signaling and immunity. Science 284: 
638-641, 1999. ; and 
[5723] woods, M. L; Kivens, W. J.; Adelsman, M. A.; Qiu, Y.; Au- 
gust, A.; Shimizu, Y. : A novel function for the Tec family 
tyrosine kinase Itk in activation of beta-1 integrins by the 
T-cell. 

[5724] Further studies establishing the function and utilities of 
ITK are found in John Hopkins OMIM database record ID 
186973, and in sited publications numbered 266-270 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. MpV17 Transgene, 
Murine Homolog, Glomerulosclerosis (MPV17, Accession 
XM_047175) is another VGAM191 host target gene. 
MPV17 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
MPV17, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MPV17 BINDING SITE, designated SEQ 
ID:2888, to the nucleotide sequence of VGAM191 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:526. 

[5725] Another function of VGAM 191 is therefore inhibition of 



MpV17 Transgene, Murine Homolog, Glomerulosclerosis 
(MPV17, Accession XM_047175), a gene which seems im- 
plicated in the metabolism of reactive oxygen species (by 
similarity). Accordingly, utilities of VGAM191 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MPV17. The function of MPV17 
has been established by previous studies. The Mpvl7 
strain of mice carries a transgenically produced retroviral 
insert in its genome (Weiher et al., 1990). The integration 
prevents the expression of the MPV17 gene, leading to the 
development of glomerulosclerosis in mice homozygous 
for the integration. Physiologically and histologically, the 
phenotype of the kidney disease resembles human 
glomerulosclerosis. The mice demonstrate nephrotic syn- 
drome at an early age. Karasawa et al. (1993) isolated 
cDNA clones representing a single RNA species for the 
human homolog of the Mpvl7 gene. Sequence analysis 
demonstrated over 90% identity in the region coding for a 
protein of 176 amino acids and unknown function. 
Cloning of the genomic locus revealed a single-copy 
gene, which, by somatic cell hybrid analysis and in situ 
hybridization, was mapped to 2p23-p21. Southern analy- 
sis of rodent/mouse somatic cell hybrids demonstrated 



that the gene is located on mouse chromosome 5, thus 
defining a new region of homology between human 2p 
and mouse 5. Karasawa et al. (1993) demonstrated that 
the MPV17 coding region is not mutated in patients suf- 
fering from the Finnish type of congenital nephrotic syn- 
drome (OMIM Ref. No. 256300). 

[5726] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5727] Karasawa, M.; Zwacka, R. M.; Reuter, A.; Fink, T.; Hsieh, C. 
L; Lichter, P.; Francke, U.; Weiher, H. : The human ho- 
molog of the glomerulosclerosis gene Mpvl7: structure 
and genomic organization. Hum. Molec. Genet. 2: 
1829-1834, 1993. ; and 

[5728] weiher, H.; Noda, T.; Gray, D. A.; Sharpe, A. H.; Jaenisch, 
R. : Transgenic mouse model of kidney disease: inser- 
tional inactivation of ubiquitously expressed gene leads to 
nephrotic syn. 

[5729] Further studies establishing the function and utilities of 
MPV17 are found in John Hopkins OMIM database record 
ID 137960, and in sited publications numbered 499 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Macrophage Scavenger 



Receptor 1 (MSR1, Accession NM_002445) is another 
VGAM191 host target gene. MSR1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by MSR1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MSR1 BINDING SITE, 
designated SEQ ID:930, to the nucleotide sequence of 
VGAM191 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:526. 
[5730] Another function of VGAM191 is therefore inhibition of 
Macrophage Scavenger Receptor 1 (MSR1, Accession 
NM_002445), a gene which plays a role in endocytosis of 
macromolecules. Accordingly, utilities of VGAM191 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MSR1. The function of 
MSR1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to VGAM49.RNA 
(guanine-7-) Methyltransferase (RNMT, Accession 
NM_003799) is another VGAM 191 host target gene. RNMT 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by RNMT, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RNMT BINDING SITE, designated SEQ ID: 1061, to the nu- 
cleotide sequence of VGAM191 RNA, herein designated 
VGAM RNA, also designated SEQ ID:526. 
[5731] Another function of VGAM191 is therefore inhibition of 
RNA (guanine-7-) Methyltransferase (RNMT, Accession 
NM_003799), a gene which catalyzes the methylation of 
GpppN- at the guanine N7 position. Accordingly, utilities 
of VGAM191 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with RNMT. 
The function of RNMT and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM55. Sterol Carrier Protein 2 (SCP2, Accession 
NM_002979) is another VGAM 191 host target gene. SCP2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SCP2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SCP2 BINDING SITE, designated SEQ ID:976, to the nu- 



cleotide sequence of VGAM191 RNA, herein designated 
VGAM RNA, also designated SEQ ID:526. 
[5732] Another function of VGAM191 is therefore inhibition of 
Sterol Carrier Protein 2 (SCP2, Accession NM.002979), a 
gene which may regulate steroidogenesis. Accordingly, 
utilities of VGAM191 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SCP2. The function of SCP2 has been established by 
previous studies. During meiotic prophase, chromosomes 
are arranged along proteinaceous axes called axial ele- 
ments. In rat, the major protein components of axial ele- 
ments are proteins of 30, 33, and 190 kD. The 30- and 
33-kD proteins are closely related and appear to be prod- 
ucts of a single gene, Scp3 (synaptonemal complex pro- 
tein-3; 604759). Offenberg et al. (1998) isolated rat testis 
cDNAs encoding the 190-kD protein, which they desig- 
nated Scp2. Sequence analysis revealed that Scp2 is a ba- 
sic protein, with a pi of 8. Scp2 contains 2 clusters of S/ 
T-P motifs, which are common in DNA-binding proteins, 
and a C-terminal coiled-coil region. In Southwestern blot 
experiments, recombinant Scp2 bound DNA. Using im- 
munocytology, Offenberg et al. (1998) determined that 
Scp2 localizes specifically to the synaptonemal complex in 



the nuclei of rat testis meiotic prophase nuclei. Northern 
blot analysis indicated that Scp2 is expressed exclusively 
in testis. The authors noted that Scp2 shows some simi- 
larity at the amino acid sequence and secondary structural 
level to the S. cerevisiae Redl protein, which is involved in 
meiotic recombination and the assembly of axial elements 
of synaptonemal complexes. They speculated that Scp2 is 
a DNA-binding protein involved in the structural organi- 
zation of meiotic prophase chromosomes. By screening a 
human testis library with a partial rat Scp2 cDNA, Schalk 
et al. (1999) isolated cDNAs encoding human SCP2. The 
predicted 1,530-amino acid human protein shares 63% 
amino acid identity with rat Scp2. Like rat Scp2, human 
SCP2 contains S/T-P motifs, 2 nuclear targeting signals, 
and a C-terminal coiled-coil region. 

[5733] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5734] offenberg, H. H.; Schalk, J. A. C; Meuwissen, R. L. J.; van 
Aalderen, M.; Kester, H. A.; Dietrich, A. J. J.; Heyting, C. : 
SCP2: a major protein component of the axial elements of 
synaptonemal complexes of the rat. Nucleic Acids Res. 26: 
2572-2579, 1998. ; and 



t 5735 ] Schalk, J. A. C; Offenberg, H. H.; Peters, E.; Groot, N. P. B.; 
Hoovers, J. M. N.; Heyting, C. : Isolation and characteriza- 
tion of the human SCP2 cDNA and chromosomal localiza- 
tion of t. 

[5736] Further studies establishing the function and utilities of 
SCP2 are found in John Hopkins OMIM database record ID 
604105, and in sited publications numbered 1618-1619 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. DKFZP564K0822 
(Accession XM.168378) is another VGAM191 host target 
gene. DKFZP564K0822 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by DKFZP564K0822, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564K0822 
BINDING SITE, designated SEQ ID:3630, to the nucleotide 
sequence of VGAM191 RNA, herein designated VGAM 
RNA, also designated SEQ ID:526. 

[5737] Another function of VGAM191 is therefore inhibition of 
DKFZP564K0822 (Accession XM.168378). Accordingly, 
utilities of VGAM191 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with DKFZP564K0822. KIAA0564 (Accession XM.038664) 
is another VGAM191 host target gene. KIAA0564 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0564, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0564 BINDING SITE, designated SEQ ID:2742, to the 
nucleotide sequence of VGAM191 RNA, herein designated 
VGAM RNA, also designated SEQ ID:526. 
[5738] Another function of VGAM191 is therefore inhibition of 
KIAA0564 (Accession XM_038664). Accordingly, utilities 
of VGAM191 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0564. KIAA0769 (Accession NM.014824) is another 
VGAM 191 host target gene. KIAA0769 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0769, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0769 BINDING SITE, designated SEQ ID: 1560, to the 
nucleotide sequence of VGAM191 RNA, herein designated 



VGAM RNA, also designated SEQ ID:526. 

[5739] Another function of VGAM 191 is therefore inhibition of 
KIAA0769 (Accession NM.014824). Accordingly, utilities 
of VGAM191 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0769. KIAA1163 (Accession XM.086231) is another 
VGAM 191 host target gene. KIAA1163 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1163, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1163 BINDING SITE, designated SEQ ID:3122, to the 
nucleotide sequence of VGAM191 RNA, herein designated 
VGAM RNA, also designated SEQ ID:526. 

[5740] Another function of VGAM191 is therefore inhibition of 
KIAA1163 (Accession XM_086231). Accordingly, utilities 
of VGAM191 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1163. KIAA1332 (Accession XM.048774) is another 
VGAM 191 host target gene. KIAA1332 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1332, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1332 BINDING SITE, designated SEQ ID:2909, to the 
nucleotide sequence of VGAM191 RNA, herein designated 
VGAM RNA, also designated SEQ ID:526. 

[5741] Another function of VGAM 191 is therefore inhibition of 
KIAA1332 (Accession XM.048774). Accordingly, utilities 
of VGAM191 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1332. Splicing Factor, Arginine/serine-rich 11 
(SFRS11, Accession NM.004768) is another VGAM 191 
host target gene. SFRS11 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by SFRS11, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SFRS11 BINDING SITE, des- 
ignated SEQ ID: 1155, to the nucleotide sequence of 
VGAM 191 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:526. 

[5742] Another function of VGAM191 is therefore inhibition of 
Splicing Factor, Arginine/serine-rich 11 (SFRS11, Acces- 



sion NM_004768). Accordingly, utilities of VGAM191 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SFRS11. Zinc Finger 
Protein 387 (ZNF387, Accession NM.014682) is another 
VGAM191 host target gene. ZNF387 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ZNF387, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ZNF387 BINDING 
SITE, designated SEQ ID:1521, to the nucleotide sequence 
of VGAM191 RNA, herein designated VGAM RNA, also 
designated SEQ ID:526. 
[5743] Another function of VGAM 191 is therefore inhibition of 
Zinc Finger Protein 387 (ZNF387, Accession NM_0 14682). 
Accordingly, utilities of VGAM191 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF387. LOC138639 (Accession 
XM_059988) is another VGAM 191 host target gene. 
LOC138639 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC138639, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC138639 BINDING SITE, desig- 
nated SEQ ID:3020, to the nucleotide sequence of 
VGAM191 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:526. 

[5744] Another function of VGAM 191 is therefore inhibition of 

LOC138639 (Accession XM.059988). Accordingly, utilities 
of VGAM191 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC138639. LOC147299 (Accession XM.085763) is an- 
other VGAM 191 host target gene. LOC147299 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147299, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147299 BINDING SITE, designated SEQ ID:3107, to 
the nucleotide sequence of VGAM191 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 526. 

[5745] Another function of VGAM191 is therefore inhibition of 

LOC147299 (Accession XM_085763). Accordingly, utilities 
of VGAM191 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC147299. LOC90019 (Accession NM.138567) is an- 
other VGAM191 host target gene. LOC90019 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90019, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90019 BINDING SITE, designated SEQ ID:2445, to the 
nucleotide sequence of VGAM191 RNA, herein designated 
VGAM RNA, also designated SEQ ID:526. 

[5746] Another function of VGAM191 is therefore inhibition of 
LOC90019 (Accession NM.138567). Accordingly, utilities 
of VGAM191 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90019. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 192 (VGAM192) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5747] VGAM 192 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM192 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5748] VGAM192 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 192 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5749] VGAM 192 gene encodes a VGAM 192 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM192 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM192 precursor RNA is designated SEQ 
ID: 178, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:178 is 
located at position 102578 relative to the genome of Vac- 
cinia Virus. 

[5750] VGAM 192 precursor RNA folds onto itself, forming 

VGAM 192 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 



of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[5751] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM192 folded precursor RNA into VGAM192 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM 192 RNA is designated SEQ ID:527, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5752] VGAM 192 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 192 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 192 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[5753] VGAM 192 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM192 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM192 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 192 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 192 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[5754] The complementary binding of VGAM 192 RNA, herein 
designated VGAM RNA, to host target binding sites on 



VGAM192 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 192 host tar- 
get RNA into VGAM192 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5755] it is appreciated that VGAM 192 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 192 host target genes. The mRNA of 
each one of this plurality ofVGAM192 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 192 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 192 RNA causes in- 
hibition of translation of respective one or more VGAM192 
host target proteins. 

[5756] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 192 gene, herein designated VGAM GENE, on one or 
more VGAM192 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 



with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 5757 ] It is yet further appreciated that a function of VGAM192 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM192 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM192 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM192 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5758] Nucleotide sequences of the VGAM192 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 192 RNA, herein designated VGAM RNA, 



and a schematic representation of the secondary folding 
of VGAM192 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM192 are further 
described hereinbelow with reference to Table 1. 

[5759] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 192 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM192 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5760] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM192 gene, herein designated VGAM is 
inhibition of expression of VGAM192 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 192 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 192 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5761] UDP-Gal:betaGlcNAc Beta 1,3-galactosyltransferase, 
Polypeptide 5 (B3GALT5, Accession NM.033173) is a 
VGAM 192 host target gene. B3GALT5 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 



region of mRNA encoded by B3GALT5, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of B3GALT5 
BINDING SITE, designated SEQ ID:2320, to the nucleotide 
sequence of VGAM192 RNA, herein designated VGAM 
RNA, also designated SEQ ID:527. 
[5762] a function of VGAM 192 is therefore inhibition of UDP- 
GahbetaGlcNAc Beta 1,3-galactosyltransferase, Polypep- 
tide 5 (B3GALT5, Accession NM.033173). Accordingly, 
utilities of VGAM192 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with B3GALT5. Basic Transcription Element Binding Protein 
1 (BTEB1, Accession NM.001206) is another VGAM 192 
host target gene. BTEB1 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by BTEB1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of BTEB1 BINDING SITE, des- 
ignated SEQ ID:808, to the nucleotide sequence of 
VGAM 192 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:527. 



[5763] Another function of VGAM192 is therefore inhibition of 

Basic Transcription Element Binding Protein 1 (BTEB1, Ac- 
cession NM_001206). Accordingly, utilities of VGAM192 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BTEB1. Retinitis 
Pigmentosa 2 (X-linked recessive) (RP2, Accession 
NM_006915) is another VGAM192 host target gene. RP2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by RP2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RP2 BINDING SITE, designated SEQ ID: 1340, to the nu- 
cleotide sequence of VGAM192 RNA, herein designated 
VGAM RNA, also designated SEQ ID:527. 

[5764] Another function of VGAM192 is therefore inhibition of 
Retinitis Pigmentosa 2 (X-linked recessive) (RP2, Acces- 
sion NM_006915). Accordingly, utilities of VGAM 192 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RP2. Chromosome 12 
Open Reading Frame 22 (C12orf22, Accession 
NM_030809) is another VGAM 192 host target gene. 
C12orf22 BINDING SITE is HOST TARGET binding site 



found in the 3 X untranslated region of mRNA encoded by 
C12orf22, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C12orf22 BINDING SITE, designated SEQ 
ID:2169, to the nucleotide sequence of VGAM192 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:527. 

[5765] Another function of VGAM192 is therefore inhibition of 
Chromosome 12 Open Reading Frame 22 (C12orf22, Ac- 
cession NM_030809). Accordingly, utilities of VGAM 192 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C12orf22. Chro- 
mosome 20 Open Reading Frame 26 (C20orf26, Accession 
XM.046598) is another VGAM 192 host target gene. 
C20orf26 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
C20orf26, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C20orf26 BINDING SITE, designated SEQ 
ID:2879, to the nucleotide sequence of VGAM 192 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:527. 

[5766] Another function of VGAM192 is therefore inhibition of 
Chromosome 20 Open Reading Frame 26 (C20orf26, Ac- 
cession XM.046598). Accordingly, utilities of VGAM192 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf26. 
FLJ14627 (Accession NM.032814) is another VGAM 192 
host target gene. FLJ 14627 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ 1462 7, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ14627 BINDING SITE, 
designated SEQ ID:2283, to the nucleotide sequence of 
VGAM 192 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:527. 

[5767] Another function of VGAM192 is therefore inhibition of 

FLJ14627 (Accession NM_032814). Accordingly, utilities of 
VGAM 192 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14627. 
G Protein-coupled Receptor 72 (GPR72, Accession 
XM_045812) is another VGAM 192 host target gene. 
GPR72 BINDING SITE is HOST TARGET binding site found 



in the 3 X untranslated region of mRNA encoded by GPR72, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of GPR72 BINDING SITE, designated SEQ ID:2867, 
to the nucleotide sequence of VGAM192 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:527. 

[5768] Another function of VGAM192 is therefore inhibition of G 
Protein-coupled Receptor 72 (GPR72, Accession 
XM.045812). Accordingly, utilities of VGAM 192 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR72. Glutamic Pyruvate 
Transaminase (alanine aminotransferase) 2 (GPT2, Acces- 
sion NM.133443) is another VGAM 192 host target gene. 
GPT2 BINDING SITE is HOST TARGET binding site found in 
the 3^ untranslated region of mRNA encoded by GPT2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of GPT2 BINDING SITE, designated SEQID:2418, 
to the nucleotide sequence of VGAM 192 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:527. 

[5769] Another function of VGAM192 is therefore inhibition of 



Glutamic Pyruvate Transaminase (alanine aminotrans- 
ferase) 2 (GPT2, Accession NM_133443). Accordingly, util- 
ities of VGAM192 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GPT2. KIAA0470 (Accession NM.014812) is another 
VGAM192 host target gene. KIAA0470 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA0470, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0470 BINDING SITE, designated SEQ ID:1556, to the 
nucleotide sequence of VGAM192 RNA, herein designated 
VGAM RNA, also designated SEQ ID:527. 
[5770] Another function of VGAM192 is therefore inhibition of 
KIAA0470 (Accession NM_014812). Accordingly, utilities 
of VGAM192 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0470. KIAA1328 (Accession XM_029429) is another 
VGAM 192 host target gene. KIAA1328 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA1328, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1328 BINDING SITE, designated SEQ ID:2602, to the 
nucleotide sequence of VGAM192 RNA, herein designated 
VGAM RNA, also designated SEQ ID:527. 

[5771] Another function of VGAM 192 is therefore inhibition of 
KIAA1328 (Accession XM.029429). Accordingly, utilities 
of VGAM192 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1328. KIAA1981 (Accession XM_114000) is another 
VGAM 192 host target gene. KIAA1981 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1981, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1981 BINDING SITE, designated SEQ ID:3430, to the 
nucleotide sequence of VGAM192 RNA, herein designated 
VGAM RNA, also designated SEQ ID:527. 

[5772] Another function of VGAM192 is therefore inhibition of 
KIAA1981 (Accession XM_114000). Accordingly, utilities 
of VGAM192 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1981. MGC17330 (Accession NM_052880) is another 
VGAM192 host target gene. MGC17330 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC17330, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC17330 BINDING SITE, designated SEQ ID:2342, to the 
nucleotide sequence of VGAM192 RNA, herein designated 
VGAM RNA, also designated SEQ ID:527. 
[5773] Another function of VGAM192 is therefore inhibition of 
MGC17330 (Accession NM_052880). Accordingly, utilities 
of VGAM192 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC17330. Mitochondrial Ribosomal Protein L35 
(MRPL35, Accession NM.016622) is another VGAM 192 
host target gene. MRPL35 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by MRPL35, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of MRPL35 BINDING SITE, 
designated SEQ ID:1701, to the nucleotide sequence of 



VGAM192 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:527. 

[5774] Another function of VGAM192 is therefore inhibition of 
Mitochondrial Ribosomal Protein L35 (MRPL35, Accession 
NM.016622). Accordingly, utilities of VGAM 192 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPL35. LOC205011 
(Accession XM.117741) is another VGAM 192 host target 
gene. LOC205011 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by LOC205011, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC205011 BINDING SITE, desig- 
nated SEQ ID:3492, to the nucleotide sequence of 
VGAM 192 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:527. 

[5775] Another function of VGAM192 is therefore inhibition of 

LOC205011 (Accession XM_117741). Accordingly, utilities 
of VGAM192 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC205011. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 193 (VGAM193) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5776] VGAM193 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM193 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5777] VGAM193 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 193 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5778] VGAM 193 gene encodes a VGAM 193 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM193 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM193 precursor RNA is designated SEQ 
ID: 179, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:179 is 
located at position 103285 relative to the genome of Vac- 



cinia Virus. 

[5779] VGAM193 precursor RNA folds onto itself, forming 

VGAM193 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5780] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM 193 folded precursor RNA into VGAM 193 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 90%) nucleotide se- 
quence of VGAM 193 RNA is designated SEQ ID:528, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5781] VGAM 193 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM193 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 193 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[5782] VGAM 193 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 193 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM193 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 193 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 193 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5783] The complementary binding of VGAM193 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM193 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 193 host tar- 
get RNA into VGAM193 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5784] it i S appreciated that VGAM 193 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 193 host target genes. The mRNA of 
each one of this plurality ofVGAM193 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 193 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 193 RNA causes in- 
hibition of translation of respective one or more VGAM193 
host target proteins. 



[5785] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM193 gene, herein designated VGAM GENE, on one or 
more VGAM193 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[5786] it is yet further appreciated that a function of VGAM 193 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM193 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM 193 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM193 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5787] Nucleotide sequences of the VCAM193 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 193 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM193 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 193 are further 
described hereinbelow with reference to Table 1. 

[5788] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 193 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM193 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5789] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM193 gene, herein designated VGAM is 
inhibition of expression of VGAM193 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 193 correlate with, and may be deduced 



from, the identity of the target genes which VGAM193 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5790] KIAA1228 (Accession XM.036408) is a VGAM193 host tar- 
get gene. KIAA1228 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by KIAA1228, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1228 BINDING SITE, 
designated SEQ ID:2712, to the nucleotide sequence of 
VGAM193 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:528. 

[5791] a function of VGAM 193 is therefore inhibition of 

KIAA1228 (Accession XM.036408). Accordingly, utilities 
of VGAM193 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1228. KIAA1655 (Accession XM.039442) is another 
VGAM 193 host target gene. KIAA1655 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA1655, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1655 BINDING SITE, designated SEQ ID:2754, to the 
nucleotide sequence of VGAM193 RNA, herein designated 
VGAM RNA, also designated SEQ ID:528. 

[5792] Another function of VGAM193 is therefore inhibition of 
KIAA1655 (Accession XM.039442). Accordingly, utilities 
of VGAM193 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1655. N-deacetylase/N-sulfotransferase (heparan 
glucosaminyl) 3 (NDST3, Accession NM.004784) is an- 
other VGAM 193 host target gene. NDST3 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by NDST3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of NDST3 BIND- 
ING SITE, designated SEQ ID:1157, to the nucleotide se- 
quence of VGAM 193 RNA, herein designated VGAM RNA, 
also designated SEQ ID:528. 

[5793] Another function of VGAM193 is therefore inhibition of N- 
deacetylase/N-sulfotransferase (heparan glucosaminyl) 3 
(NDST3, Accession NM_004784). Accordingly, utilities of 
VGAM 193 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with NDST3. 
PP1057 (Accession NM.031285) is another VGAM 193 host 
target gene. PP1057 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 X untranslated region of mRNA en- 
coded by PP1057, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of PP1057 BINDING SITE, designated 
SEQ ID:2189, to the nucleotide sequence of VGAM 193 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:528. 

[5794] Another function of VGAM193 is therefore inhibition of 
PP1057 (Accession NM_031285). Accordingly, utilities of 
VGAM193 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PP1057. 
RNP24 (Accession NM_006815) is another VGAM 193 host 
target gene. RNP24 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by RNP24, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RNP24 BINDING SITE, designated SEQ 
ID:1333, to the nucleotide sequence of VGAM 193 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:528. 

[5795] Another function of VGAM193 is therefore inhibition of 
RNP24 (Accession NM.006815). Accordingly, utilities of 
VGAM 193 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RNP24. 
LOC150142 (Accession XM.086791) is another VGAM193 
host target gene. LOC150142 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC150142, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC150142 BINDING 
SITE, designated SEQ ID:3142, to the nucleotide sequence 
of VGAM 193 RNA, herein designated VGAM RNA, also 
designated SEQ ID:528. 

[5796] Another function of VGAM193 is therefore inhibition of 

LOC150142 (Accession XM_086791). Accordingly, utilities 
of VGAM193 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150142. LOC199899 (Accession XM.117153) is an- 
other VGAM 193 host target gene. LOC199899 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC199899, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199899 BINDING SITE, designated SEQ ID:3473, to 
the nucleotide sequence of VGAM193 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:528. 

[5797] Another function of VGAM193 is therefore inhibition of 

LOC199899 (Accession XM_117153). Accordingly, utilities 
of VGAM193 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC199899. LOC222068 (Accession XM.166556) is an- 
other VGAM 193 host target gene. LOC222068 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222068, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222068 BINDING SITE, designated SEQ ID:3573, to 
the nucleotide sequence of VGAM193 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 528. 

[5798] Another function of VGAM193 is therefore inhibition of 

LOC222068 (Accession XM.166556). Accordingly, utilities 



of VGAM193 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222068. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 194 (VGAM194) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5799] VGAM194 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM194 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5800] VGAM194 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 194 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5801] VGAM 194 gene encodes a VGAM 194 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM194 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM194 precursor RNA is designated SEQ 
ID: 180, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 180 is 
located at position 103379 relative to the genome of Vac- 
cinia Virus. 

[5802] VGAM194 precursor RNA folds onto itself, forming 

VGAM194 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5803] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM 194 folded precursor RNA into VGAM 194 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 
quence of VGAM 194 RNA is designated SEQ ID:529, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[5804] VGAM194 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 194 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 194 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[5805] VGAM 194 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 194 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM194 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 



ing - VGAM194 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 194 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5806] The complementary binding of VGAM194 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 194 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 194 host tar- 
get RNA into VGAM194 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5807] | t j S appreciated that VGAM 194 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 194 host target genes. The mRNA of 
each one of this plurality of VGAM194 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM194 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 194 RNA causes in- 
hibition of translation of respective one or more VGAM194 
host target proteins. 

[5808] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 194 gene, herein designated VGAM GENE, on one or 
more VGAM194 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[5809] | t j S y e t further appreciated that a function of VGAM 194 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM194 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM194 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM194 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5810] Nucleotide sequences of the VGAM194 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
% diced % VGAM 194 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM194 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 194 are further 
described hereinbelow with reference to Table 1. 

[5811] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 194 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 194 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5812] a s mentioned hereinabove with reference to Fig. 1, a 



function of VGAM194 gene, herein designated VGAM is 
inhibition of expression of VGAM194 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 194 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 194 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5813] HUS1 Checkpoint Homolog (S. pombe) (HUS1, Accession 
XM.165873) is a VGAM 194 host target gene. HUS1 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by HUS1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of HUS1 
BINDING SITE, designated SEQ ID:3509, to the nucleotide 
sequence of VGAM194 RNA, herein designated VGAM 
RNA, also designated SEQ ID:529. 

[5814] a function of VGAM 194 is therefore inhibition of HUS1 
Checkpoint Homolog (S. pombe) (HUS1, Accession 
XM_165873), a gene which May form DNA damage-re- 
sponsive protein complex . Accordingly, utilities of 
VGAM 194 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HUS1. The 



function of HUS1 has been established by previous stud- 
ies. The S. pombe 'checkpoint rad' genes husl, radl 
(OMIM Ref. No. 603153), rad3, rad9 (OMIM Ref. No. 
603761), radl7 (OMIM Ref. No. 603139), and rad26 are 
essential for both the incomplete DNA replication (S-M) 
and DNA damage checkpoints. An early step in the DNA 
damage checkpoint response appears to involve activation 
of the rad3 phosphatidylinositol 3-kinase-related (PIK-R) 
checkpoint kinase (see OMIM Ref. No. AT; 208900) by the 
other 5 checkpoint rad gene products. Kostrub et al. 
(1998) found that the fission yeast husl and radl proteins 
form a stable complex, and that the formation of this 
complex is dependent on rad9, suggesting that these 3 
proteins may exist in a discrete complex in the absence of 
checkpoint activation. Husl is phosphorylated in response 
to DNA damage, and this phosphorylation requires rad3 
and the other checkpoint rad genes. By searching EST 
databases, Kostrub et al. (1998) and Dean et al. (1998) 
each identified mouse and human cDNAs encoding husl 
homologs. Kostrub et al. (1998) reported that the pre- 
dicted 281-amino acid human protein shares 30% and 
86% identity with S. pombe husl and mouse Husl, re- 
spectively. However, neither mammalian gene comple- 



merited a fission yeast husl mutation. Volkmer and Kar- 
nitz (1999) demonstrated that the human RAD1 and HUS1 
proteins associate in a complex that interacts with a 
highly modified form of RAD9. They concluded that these 
3 proteins are central components of a DNA damage- 
responsive protein complex in human cells. AU-rich ele- 
ments (AREs) are cis-acting sequences typically found in 
3-prime untranslated regions of many labile mRNAs. AREs 
either mediate rapid degradation of mRNA or inhibit its 
translation. Dominguez et al. (1998) identified EE2-16C, a 
HUS1 cDNA, among a collection of ARE-containing mR- 
NAs. 

[5815] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5816] Kostrub, C. F.; Knudsen, K.; Subramani, S.; Enoch, T. : 

Huslp, a conserved fission yeast checkpoint protein, in- 
teracts with Radlp and is phosphorylated in response to 
DNA damage. EMBOJ. 17: 2055-2066, 1998. ; and 

[5817] Volkmer, E.; Karnitz, L. M. : Human homologs of 

Schizosaccharomyces pombe Radl, Husl, and Rad9 form 
a DNA damage-responsive protein complex. J. Biol. Chem. 
274: 567-570, 1999. 



[5818] Further studies establishing the function and utilities of 
HUS1 are found in John Hopkins OMIM database record ID 
603760, and in sited publications numbered 145, 
1744-174 and 580 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence.Transient Receptor Potential Cation Channel, Sub- 
family M, Member 8 (TRPM8, Accession NM.024080) is 
another VGAM194 host target gene. TRPM8 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TRPM8, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TRPM8 BIND- 
ING SITE, designated SEQ ID:2052, to the nucleotide se- 
quence of VGAM194 RNA, herein designated VGAM RNA, 
also designated SEQ ID:529. 

[5819] Another function of VGAM194 is therefore inhibition of 

Transient Receptor Potential Cation Channel, Subfamily M, 
Member 8 (TRPM8, Accession NM.024080), a gene which 
is thought to form a receptor-activated calcium permeant 
cation channel. Accordingly, utilities of VGAM194 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRPM8. The function of 



TRPM8 has been established by previous studies. Using 
expression cloning of a rat trigeminal nerve cDNA library 
in a human embryonic kidney cell line and screening for 
changes in intracellular calcium on exposure to room- 
temperature menthol, McKemy et al. (2002) identified a 
cDNA encoding Cmrl (cold-menthol receptor-1). The de- 
duced 1,104-amino acid protein, 92% identical to human 
TRPM8, is also responsive to icilin, cold (with a range from 
8 to 28 degrees C), and eucalyptol (the main constituent 
of oil of Eucalyptus) with low or no responses to men- 
thone, camphor, cyclohexanol, or capsaicin, the agonist 
for VR1, which is related to the TRP family. Northern blot 
analysis detected transcripts of 6.0 and 4.5 kb in rat dor- 
sal root ganglia and trigeminal neurons. In situ hybridiza- 
tion analysis demonstrated expression in small-diameter, 
but not larger-diameter, sensory neurons, similar in size 
to VRl-expressing cells. Cells expressing both Cmrl and 
Vrl endow cells to respond to distinct temperature 
thresholds, cool and hot (more than 43 degrees C), re- 
spectively. McKemy et al. (2002) suggested this coexpres- 
sion may explain the paradox that noxious cold is some- 
times perceived as burning pain. The authors also pro- 
posed that in other contexts, such as prostate and tu- 



mors, an endogenous menthol-like ligand may modulate 
the TRPM8 channel. Peier et al. (2002) showed that mouse 
Trpm8 is specifically expressed in a subset of pain- and 
temperature-sensing neurons. Cells overexpressing the 
Trpm8 channel could be activated by cold temperatures 
and by a cooling agent, menthol. The authors concluded 
that the identification of a cold-sensing TRP channel in a 
distinct subpopulation of sensory neurons implicated an 
expanded role for this family of ion channels in somatic 
sensory detection. 

[5820] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5821] McKemy, D. D.; Neuhausser, W. M.; Julius, D. : Identifica- 
tion of a cold receptor reveals a general role for TRP chan- 
nels in thermosensation. Nature 416: 52-58, 2002. ; and 

[5822] Peier, A. M.; Moqrich, A.; Hergarden, A. C; Reeve, A. J.; 
Andersson, D. A.; Story, C. M.; Earley, T. J.; Dragoni, I.; 
Mclntyre, P.; Bevan, S.; Patapoutian, A. : A TRP channel 
that sense. 

[5823] Further studies establishing the function and utilities of 
TRPM8 are found in John Hopkins OMIM database record 
ID 606678, and in sited publications numbered 1268-127 



and 1113 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. LOC148936 (Accession XM_097556) is another 
VGAM194 host target gene. LOC148936 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC148936, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC148936 BINDING SITE, designated SEQ ID:3304, to the 
nucleotide sequence of VGAM194 RNA, herein designated 
VGAM RNA, also designated SEQ ID:529. 
[5824] Another function of VGAM194 is therefore inhibition of 

LOC148936 (Accession XM_097556). Accordingly, utilities 
of VGAM194 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148936. LOC148938 (Accession XM.097555) is an- 
other VGAM 194 host target gene. LOC148938 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC148938, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC148938 BINDING SITE, designated SEQ ID:3303, to 
the nucleotide sequence of VGAM194 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 529. 

[5825] Another function of VGAM194 is therefore inhibition of 

LOC148938 (Accession XM_097555). Accordingly, utilities 
of VGAM194 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148938. LOC200803 (Accession XM.114299) is an- 
other VGAM 194 host target gene. LOC200803 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200803, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200803 BINDING SITE, designated SEQ ID:3452, to 
the nucleotide sequence of VGAM194 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 529. 

[5826] Another function of VGAM194 is therefore inhibition of 

LOC200803 (Accession XM.114299). Accordingly, utilities 
of VGAM194 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200803. LOC255332 (Accession XM.171235) is an- 
other VGAM194 host target gene. LOC255332 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255332, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255332 BINDING SITE, designated SEQ ID:3696, to 
the nucleotide sequence of VGAM194 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 529. 

[5827] Another function of VGAM194 is therefore inhibition of 

LOC255332 (Accession XM.171235). Accordingly, utilities 
of VGAM194 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255332. LOC90459 (Accession XM.031826) is an- 
other VGAM 194 host target gene. LOC90459 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC90459, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90459 BINDING SITE, designated SEQ ID:2641, to the 
nucleotide sequence of VGAM194 RNA, herein designated 
VGAM RNA, also designated SEQ ID:529. 

[5828] Another function of VGAM 194 is therefore inhibition of 



LOC90459 (Accession XM_031826). Accordingly, utilities 
of VGAM194 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90459. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 195 (VGAM195) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5829] VGAM195 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM195 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5830] VGAM195 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 195 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5831] VGAM 19 5 gene encodes a VGAM 19 5 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM195 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM195 precursor RNA is designated SEQ 
ID: 181, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID: 181 is 
located at position 105936 relative to the genome of Vac- 
cinia Virus. 

[5832] VGAM195 precursor RNA folds onto itself, forming 

VGAM195 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5833] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 19 5 folded precursor RNA into VGAM 19 5 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 



quence of VGAM195 RNA is designated SEQ ID:530, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5834] VGAM195 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 19 5 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 195 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[5835] VGAM 195 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM195 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM195 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 



meant as an illustration only, and is not meant to be limit- 
ing - VGAM195 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM195 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5836] The complementary binding of VGAM195 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 195 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 195 host tar- 
get RNA into VGAM195 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5837] | t j S appreciated that VGAM 195 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM195 host target genes. The mRNA of 
each one of this plurality of VGAM 195 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM195 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 195 RNA causes in- 
hibition of translation of respective one or more VGAM195 
host target proteins. 

[5838] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM195 gene, herein designated VGAM GENE, on one or 
more VGAM195 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[5839] | t j S y e t further appreciated that a function of VGAM 195 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM195 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM195 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM195 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5840] Nucleotide sequences of the VGAM195 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM 195 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM195 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 195 are further 
described hereinbelow with reference to Table 1. 

[5841] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM195 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM195 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[5842] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM195 gene, herein designated VGAM is 
inhibition of expression of VGAM195 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 195 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 195 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5843] DKFZp434E0519 (Accession NM.032247) is a VGAM 195 
host target gene. DKFZp434E0519 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by DKFZp434E0519, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZp434E0519 BINDING SITE, designated SEQ ID:2241, to 
the nucleotide sequence of VGAM195 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:530. 

[5844] a function of VGAM 195 is therefore inhibition of DK- 

FZp434E0519 (Accession NM.032247). Accordingly, utili- 
ties of VGAM 195 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp434E0519. HSU84971 (Accession NM.013303) is 



another VGAM 195 host target gene. HSU84971 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by HSU84971, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
HSU84971 BINDING SITE, designated SEQ ID:1439, to the 
nucleotide sequence of VGAM195 RNA, herein designated 
VGAM RNA, also designated SEQ ID:530. 
[5845] Another function of VGAM195 is therefore inhibition of 
HSU84971 (Accession NM_013303). Accordingly, utilities 
of VGAM195 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
HSU84971. LOC157663 (Accession XM.088354) is an- 
other VGAM195 host target gene. LOC157663 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC157663, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157663 BINDING SITE, designated SEQ ID:3203, to 
the nucleotide sequence of VGAM195 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:530. 



[5846] Another function of VGAM195 is therefore inhibition of 

LOC157663 (Accession XM.088354). Accordingly, utilities 
of VGAM195 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157663. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 196 (VGAM196) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5847] VGAM196 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM196 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5848] VGAM196 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 196 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5849] VGAM 196 gene encodes a VGAM 196 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM196 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM196 precursor RNA is designated SEQ 
ID: 182, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:182 is 
located at position 103914 relative to the genome of Vac- 
cinia Virus. 

[5850] VGAM196 precursor RNA folds onto itself, forming 

VGAM196 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5851] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 196 folded precursor RNA into VGAM 196 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM196 RNA is designated SEQ ID:531, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5852] VGAM196 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 196 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 196 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[5853] VGAM 196 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 196 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM196 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM196 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 196 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[5854] The complementary binding of VGAM196 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 196 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 196 host tar- 
get RNA into VGAM196 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5855] it is appreciated that VGAM 196 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 196 host target genes. The mRNA of 
each one of this plurality of VGAM196 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM196 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 196 RNA causes in- 
hibition of translation of respective one or more VGAM196 
host target proteins. 
[5856] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 196 gene, herein designated VGAM GENE, on one or 
more VGAM196 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



[5857] | t j S yet further appreciated that a function of VGAM196 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM196 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM196 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM196 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5858] Nucleotide sequences of the VGAM196 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced N VGAM 196 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM196 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 196 are further 
described hereinbelow with reference to Table 1. 

[5859] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM196 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 196 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[5860] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM196 gene, herein designated VGAM is 
inhibition of expression of VGAM196 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 196 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 196 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5861] Exostoses (multiple) 2 (EXT2, Accession NM_000401) is a 
VGAM 196 host target gene. EXT2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EXT2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EXT2 BINDING SITE, 
designated SEQ ID:737, to the nucleotide sequence of 
VGAM 196 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:531. 

[5862] a function of VGAM 196 is therefore inhibition of Exos- 
toses (multiple) 2 (EXT2, Accession NM_000401). Accord- 
ingly, utilities of VGAM196 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with EXT2. Muscleblind-like (Drosophila) (MBNL, Ac- 
cession NM_021038) is another VGAM 196 host target 
gene. MBNL BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
MBNL, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of MBNL BINDING SITE, designated SEQ ID:1936, 
to the nucleotide sequence of VGAM 196 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:531. 
[5863] Another function of VGAM196 is therefore inhibition of 
Muscleblind-like (Drosophila) (MBNL, Accession 
NM_021038), a gene which binds to cug triplet repeat ex- 
pansion dsrna (by similarity). Accordingly, utilities of 
VGAM 196 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MBNL. 
The function of MBNL has been established by previous 
studies. By screening for cDNAs with the potential to en- 
code large proteins expressed in brain, Ishikawa et al. 
(1997) identified a cDNA encoding MBNL, which they des- 
ignated KIAA0428. KIAA0428 encodes a deduced 
370-amino acid protein. RT-PCR analysis detected highest 
expression of KIAA0428 in skeletal muscle, followed by 



prostate, lung, heart, small intestine, ovary, and placenta. 
Triplet repeat expansion disorders (e.g., myotonic dystro- 
phy; 160900) are characterized by genetic anticipation in 
which disease severity is proportional and age-of-onset is 
inversely proportional to the size of the expansion muta- 
tion. By biochemical purification of HeLa cell proteins 
binding to dystrophia myotonica (DM1) protein kinase 
(DMPK; 605377) RNAs with variable numbers of CUG re- 
peats, followed by peptide sequence analysis and PCR, 
Miller et al. (2000) isolated cDNAs encoding isoforms of 
MBNL, which they termed EXP. The 42- and 40-kD iso- 
forms, EXP42 and EXP40, are identical to a previously 
identified 388-amino acid MBNL protein (GenBank 
CAA74155) and KIAA0428, respectively, while the 35-kD 
isoform, EXP35, is a novel 305-amino acid protein. North- 
ern blot analysis revealed 6.5- and 5.3-kb EXP transcripts 
that were highly expressed in cardiac and skeletal muscle. 
Western blot analysis showed high expression of EXP42 in 
HeLa and lymphoblastoid cell lines. Immunofluorescence 
microscopy demonstrated nuclear and cytoplasmic ex- 
pression of EXP42 in normal myoblasts, while nuclear foci 
were enriched in DM1 myoblasts. FISH and immunofluo- 
rescence analyses suggested that DMPK mutant RNAs re- 



cruit and sequester EXP dsRNA-binding proteins. Miller et 
al. (2000) proposed that the DM1 mutation produces a 
competing dsRNA-binding substrate that recruits the EXP 
proteins and sequesters them away from their normal 
RNA-binding sites during cell differentiation. By radiation 
hybrid analysis, Ishikawa et al. (1997) mapped the MBNL 
gene to chromosome 3. Miller et al. (2000) mapped the 
MBNL gene to 3q25, distal to the DM2 (OMIM Ref. No. 
602668) and PROMM (OMIM Ref. No. 600109) loci on 
3q21. 

[5864] pull details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5865] Miller, J. W.; Urbinati, C. R.; Teng-umnuay, P.; Stenberg, 
M. C; Byrne, B. J.; Thornton, C. A.; Swanson, M. S. : Re- 
cruitment of human muscleblind proteins to (CUG)n ex- 
pansions associated with myotonic dystrophy. EMBOJ. 19: 
4439-4448, 2000. ; and 

[5866] ishikawa, K.; Nagase, T.; Nakajima, D.; Seki, N.; Ohira, M.; 
Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, 
O. : Prediction of the coding sequences of unidentified 
human genes. 

[5867] Further studies establishing the function and utilities of 



MBNL are found in John Hopkins OMIM database record ID 
606516, and in sited publications numbered 145 and 
1973 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Phospholamban 
(PLN, Accession NM.002667) is another VGAM 196 host 
target gene. PLN BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by PLN, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PLN BINDING SITE, designated SEQ ID:946, 
to the nucleotide sequence of VGAM 196 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:531. 
[5868] Another function of VGAM196 is therefore inhibition of 
Phospholamban (PLN, Accession NM_002667), a gene 
which regulates the activity of the calcium pump of car- 
diac sarcoplasmic reticulum. Accordingly, utilities of 
VGAM 196 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PLN. The 
function of PLN and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM 104. Solute Carrier Family 12 



(sodium/potassium/chloride transporters), Member 2 
(SLC12A2, Accession NM.001046) is another VGAM 196 
host target gene. SLC12A2 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by SLC12A2, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SLC12A2 BINDING SITE, 
designated SEQ ID:796, to the nucleotide sequence of 
VGAM 196 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:531. 
[5869] Another function of VGAM196 is therefore inhibition of 
Solute Carrier Family 12 (sodium/potassium/chloride 
transporters), Member 2 (SLC12A2, Accession 
NM_001046), a gene which transports chloride ions across 
secretory epithelia. Accordingly, utilities of VGAM 196 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SLC12A2. The function 
of SLC12A2 has been established by previous studies. By 
moving chloride into epithelial cells, the Na-K-CI cotrans- 
porter aids transcellular movement of chloride across both 
secretory and absorptive epithelia. Using cDNA probes 
from the elasmobranch secretory Na-K-CI cotransporter 



reported by Xu et al. (1994), Payne et al. (1995) identified 
the human homolog, which they referred to as NKCC1. By 
screening cDNA libraries of a human colonic carcinoma 
cell line, they identified a sequence of 4,115 bases that 
encoded a deduced protein of 1,212 amino acids with 12 
transmembrane segments. By fluorescence in situ hy- 
bridization, they localized the cotransporter gene to 
5q23.3. Human embryonic kidney cells stably transfected 
with the full-length cDNA expressed a protein of approxi- 
mately 170 kD which was recognized by anti- 
cotransporter antibodies. Following treatment with N- 
glycosidase F, the molecular mass of the expressed pro- 
tein was similar to that predicted for the core protein from 
the cDNA sequence. Evans et al. (2000) tested directly the 
possibility that the salivary fluid secretory mechanism re- 
quires Na+/K+/2CI- cotransporter-mediated CI- uptake. 
They studied the in vivo and in vitro functioning of acinar 
cells from the parotid glands of mice with targeted dis- 
ruption of the Nkccl gene, which encodes the salivary co- 
transporter. In wildtype mice Nkccl was localized to the 
basolateral membranes of parotid acinar cells, whereas 
expression was not detected in duct cells. The lack of 
functional Nkccl resulted in a dramatic reduction (greater 



than 60%) in the volume of saliva secreted in response to 
a muscarinic agonist, the primary in situ salivation signal. 
Expression of the chloride/bicarbonate exchanger AE2 
(SLC4A2; 109280) was enhanced, suggesting that this 
transporter compensates for the loss of functional Nkccl. 
The ability of the parotid gland to conserve NaCI was 
abolished in Nkccl-deficient mice. Evans et al. (2000) 
suggested that some cases of 'idiopathic' dry mouth dis- 
ease may have a basis in a defect of Nkccl. 

[5870] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5871] Payne, J. A.; Xu, J.-C; Haas, M.; Lytle, C. Y.; Ward, D.; For- 
bush, B., Ill : Primary structure, functional expression, and 
chromosomal localization of the bumetanide-sensitive 
Na-K-CI cotransporter in human colon. J. Biol. Chem. 270: 
17977-17985, 1995. ; and 

[5872] Evans, R. L; Park, K.; Turner, R. J.; Watson, G. E.; Nguyen, 
H.-V.; Dennett, M. R.; Hand, A. R.; Flagella, M.; Shull, G. E.; 
Melvin, J. E. : Severe impairment of salivation in 
Na+/K+/2CI. 

[5873] Further studies establishing the function and utilities of 
SLC12A2 are found in John Hopkins OMIM database 



record ID 600840, and in sited publications numbered 
216 and 2162-2165 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Solute Carrier Family 1 (glial high affinity glutamate 
transporter), Member 3 (SLC1A3, Accession NM.004172) 
is another VGAM196 host target gene. SLC1A3 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by SLC1A3, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SLC1A3 BINDING SITE, designated SEQ ID: 1092, to the nu- 
cleotide sequence of VGAM196 RNA, herein designated 
VGAM RNA, also designated SEQ ID:531. 
[5874] Another function of VGAM196 is therefore inhibition of 

Solute Carrier Family 1 (glial high affinity glutamate trans- 
porter), Member 3 (SLC1A3, Accession NM.004172), a 
gene which is a transporter molecule that regulates neu- 
rotransmitter concentrations at excitatory synapses of the 
mammalian ens. Accordingly, utilities of VGAM196 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC1A3. The function of 
SLC1A3 has been established by previous studies. 



Kirschner et al. (1994) mapped the human EAAT1 gene to 
5pl3 by fluorescence in situ hybridization. They used in- 
terspecific backcross analysis to map the murine homolog 
to chromosome 15 in a region of homology to human 
5pl3. They commented that the EAAT1 locus may be re- 
lated to the syndrome of microcephaly and mental retar- 
dation observed by Keppen et al. (1992) in association 
with interstitial deletion of distal band 5pl3. In the retina, 
the glutamate transporter GLAST is expressed in Muller 
cells, whereas the glutamate transporter GLT1 is found 
only in cones and various types of bipolar cells. To inves- 
tigate the functional role of this differential distribution of 
glutamate transporters, Harada et al. (1998) analyzed 
Glast and Gltl mutant mice. In Glast-deficient mice, the 
electroretinogram b-wave and oscillatory potentials were 
reduced and retinal damage after ischemia was exacer- 
bated, whereas Gltl-deficient mice showed almost normal 
electroretinograms and mildly increased retinal damage 
after ischemia. These results demonstrated that Glast is 
required for normal signal transmission between photore- 
ceptors and bipolar cells and that both Glast and Gltl play 
a neuroprotective role during ischemia in the retina. 
[5875] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5876] Kirschner, M. A.; Arriza, J. L; Copeland, N. C; Gilbert, D. 
J.; Jenkins, N. A.; Magenis, E.; Amara, S. G. : The mouse 
and human excitatory amino acid transporter gene 
(EAAT1) maps to mouse chromosome 15 and a region of 
syntenic homology on human chromosome 5. Genomics 
22: 631-633, 1994. ; and 

[5877] Harada, T.; Harada, C.; Watanabe, M.; Inoue, Y.; Sakagawa, 
T.; Nakayama, N.; Sasaki, S.; Okuyama, S.; Watase, K.; 
Wada, K.; Tanaka, K. : Functions of the two glutamate 
transporters GLAST a. 

[5878] Further studies establishing the function and utilities of 
SLC1A3 are found in John Hopkins OMIM database record 
ID 600111, and in sited publications numbered 676-682 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. BTB (POZ) Domain 
Containing 3 (BTBD3, Accession NM.014962) is another 
VGAM196 host target gene. BTBD3 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by BTBD3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of BTBD3 BINDING SITE, 
designated SEQ ID: 1600, to the nucleotide sequence of 
VGAM196 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:531. 
[5879] Another function of VGAM196 is therefore inhibition of 
BTB (POZ) Domain Containing 3 (BTBD3, Accession 
NM.014962). Accordingly, utilities of VGAM 196 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTBD3. KIAA1237 
(Accession XM.087386) is another VGAM 196 host target 
gene. KIAA1237 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by KIAA1237, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1237 BINDING SITE, designated 
SEQ ID:3166, to the nucleotide sequence of VGAM 196 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:531. 

[5880] Another function of VGAM196 is therefore inhibition of 
KIAA1237 (Accession XM.087386). Accordingly, utilities 
of VGAM196 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1237. N-acetylated Alpha-linked Acidic Dipeptidase 
2 (NAALAD2, Accession NM.005467) is another VGAM 196 
host target gene. NAALAD2 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by NAALAD2, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of NAALAD2 BINDING SITE, 
designated SEQ ID: 1215, to the nucleotide sequence of 
VGAM 196 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:531. 
[5881] Another function of VGAM196 is therefore inhibition of N- 
acetylated Alpha-linked Acidic Dipeptidase 2 (NAALAD2, 
Accession NM_005467). Accordingly, utilities of VGAM 196 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NAALAD2. Pater- 
nally Expressed 10 (PEG10, Accession NM_015068) is an- 
other VGAM 196 host target gene. PEG10 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PEG10, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PEG10 BIND- 



ING SITE, designated SEQ ID:1605, to the nucleotide se- 
quence of VGAM196 RNA, herein designated VGAM RNA, 
also designated SEQ ID:531. 

[5882] Another function of VGAM196 is therefore inhibition of 
Paternally Expressed 10 (PEG10, Accession NM_015068). 
Accordingly, utilities of VGAM196 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PEG 10. Fig. 1 further provides a concep- 
tual description of a novel bioinformatically detected viral 
gene of the present invention, referred to here as Viral 
Genomic Address Messenger 197 (VGAM197) viral gene, 
which modulates expression of respective host target 
genes thereof, the function and utility of which host target 
genes is known in the art. 

[5883] VGAM 197 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM 197 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5884] VGAM 197 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 197 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[5885] VGAM197 gene encodes a VGAM197 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM197 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM197 precursor RNA is designated SEQ 
ID: 183, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:183 is 
located at position 104417 relative to the genome of Vac- 
cinia Virus. 

[5886] VGAM 197 precursor RNA folds onto itself, forming 

VGAM 197 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5887] A n enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 197 folded precursor RNA into VGAM 19 7 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM197 RNA is designated SEQ ID:532, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5888] VGAM197 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 197 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 197 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[5889] VGAM 197 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 197 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM197 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM197 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 197 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[5890] The complementary binding of VGAM197 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 197 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 197 host tar- 
get RNA into VGAM197 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5891] ^ is appreciated that VGAM 197 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM197 host target genes. The mRNA of 
each one of this plurality of VGAM197 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 197 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 197 RNA causes in- 
hibition of translation of respective one or more VGAM197 
host target proteins. 
[5892] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM197 gene, herein designated VGAM GENE, on one or 
more VGAM197 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[5893] it is yet further appreciated that a function of VGAM197 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM197 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM197 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM197 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5894] Nucleotide sequences of the VGAM197 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 197 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM197 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 197 are further 
described hereinbelow with reference to Table 1. 

[5895] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM197 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM197 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5896] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM197 gene, herein designated VGAM is 
inhibition of expression of VGAM197 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 197 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 197 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5897] Retinoic Acid Induced 2 (RAI2, Accession NM.021785) is a 
VGAM 197 host target gene. RAI2 BINDING SITE is HOST 
TARGET binding site found in the 5^ untranslated region 
of mRNA encoded by RAI2, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RAI2 BINDING SITE, desig- 
nated SEQ ID: 1959, to the nucleotide sequence of 
VGAM 197 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:532. 

[5898] a function of VGAM197 is therefore inhibition of Retinoic 



Acid Induced 2 (RAI2, Accession NM.021785). Accord- 
ingly, utilities of VGAM197 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with RAI2. Uridine Monophosphate Kinase (UMPK, 
Accession NM.012474) is another VGAM197 host target 
gene. UMPK BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
UMPK, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of UMPK BINDING SITE, designated SEQ ID: 1436, 
to the nucleotide sequence of VGAM197 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:532. 
[5899] Another function of VGAM 197 is therefore inhibition of 
Uridine Monophosphate Kinase (UMPK, Accession 
NM_012474), a gene which catalyzes the phosphorylation 
of uridine monophosphate to uridine diphosphate. Ac- 
cordingly, utilities of VGAM197 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with UMPK. The function of UMPK has been es- 
tablished by previous studies. This enzyme (EC 2.7.4.4) 
catalyzes the first step in the production of the pyrimidine 
nucleoside triphosphates required for RNA and DNA syn- 



thesis, namely the phosphorylation of uridine monophos- 
phate to uridine diphosphate. Ciblett et al. (1974) found 
genetic polymorphism of UMPK by means of starch gel 
electrophoresis. Family studies provided evidence for 3 
alleles— UMPK1, UMPK2, and UMPK3— at an autosomal lo- 
cus. The UMPK1 allele was associated with about 3 times 
the catalytic activity of the UMPK2 allele, so that UMPK2 
homozygotes are relatively deficient of the enzyme. Two 
of 3 UMPK2 homozygotes were children with prolonged 
respiratory infection. This suggested to Giblett et al. 
(1974) that the ability of immunocompetent lymphocytes 
to respond to appropriate stimuli is impaired in the 
UMPK2 homozygote in a manner similar to the immune 
defect resulting from adenosine deaminase deficiency. 
Alaskan Eskimos have the highest known prevalence of 
invasive Hemophilus influenzae type B disease, primarily 
meningitis: in 1 to 5% of all children in the first 2 years of 
life. In this population a polymorphic variant of UMPK, 
UMPK-3, is positively associated with invasive HIB disease 
(relative risk 3.3). No difference in levels of naturally ac- 
quired HIB anticapsular antibodies between persons with 
HIB disease and health controls was found. Thus, the 
UMPK-3 allele may have a role in mediating nonhumoral 



immunity to HIB (Petersen et al., 1985). Giblett et al. 
(1975) showed that UMPK and Rh (OMIM Ref. No. 111700) 
are linked (lod score of 2.313 at theta 0.05 on the basis of 
4 families). (Rh is located on Ip36.2-p34. Cook and 
Hamerton (1979) gave lp32 as the SRO of UMPK.) Satlin et 
al. (1975) assigned UMPK to chromosome 1 by study of 
somatic cell hybrids. Using somatic cell hybrids between a 
mouse cell line deficient in uridine kinase and human cells 
(Medrano and Green, 1974), Ruddle and Creagan (1975) 
provisionally assigned UK to chromosome 1. The Goss- 
Harris method of mapping combined features of recombi- 
national study in families and synteny tests in hybrid cells. 
As applied to chromosome 1, the method showed that 
AK2 and UMPK are distal to PGM1 and that the order of 
the loci is PGM1: UMPK: (AK2, alpha-FUC): ENOl (Goss 
and Harris, 1977). Data on gene frequencies of allelic 
variants were tabulated by Roychoudhury and Nei (1988). 

[5900] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5901] Giblett, E. R.; Anderson, J. E.; Chen, S.-H.; Teng, Y.-S.; Co- 
hen, F. : Uridine monophosphate kinase: a new genetic 
polymorphism with possible clinical implications. Am. J. 



Hum. Genet. 26: 627-635, 1974. ; and 
[5902] Roychoudhury, A. K.; Nei, M. : Human Polymorphic Genes: 
World Distribution. New York: Oxford Univ. Press (pub.) 
1988. 

[5903] Further studies establishing the function and utilities of 

UMPK are found in John Hopkins OMIM database record ID 
191710, and in sited publications numbered 498, 
2989-2992, 190, 2993-2995, 88 and 2996-2997 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Zinc Finger Protein 134 
(clone pHZ-15) (ZNF134, Accession NM_003435) is an- 
other VGAM197 host target gene. ZNF134 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ZNF134, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZNF134 
BINDING SITE, designated SEQ ID: 1021, to the nucleotide 
sequence of VGAM197 RNA, herein designated VGAM 
RNA, also designated SEQ ID:532. 

[5904] Another function of VGAM197 is therefore inhibition of 
Zinc Finger Protein 134 (clone pHZ-15) (ZNF134, Acces- 
sion NM_003435). Accordingly, utilities of VGAM 197 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ZNF134. ARL8 
(Accession XM.167671) is another VGAM197 host target 
gene. ARL8 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
ARL8, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of ARL8 BINDING SITE, designated SEQ ID:3594, 
to the nucleotide sequence of VGAM197 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:532. 
[5905] Another function of VGAM197 is therefore inhibition of 
ARL8 (Accession XM.167671). Accordingly, utilities of 
VGAM197 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ARL8. 
KIAA0546 (Accession XM.049055) is another VGAM 197 
host target gene. KIAA0546 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0546, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0546 BINDING SITE, 
designated SEQ ID:2911, to the nucleotide sequence of 



VGAM197 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:532. 

[5906] Another function of VGAM197 is therefore inhibition of 
KIAA0546 (Accession XM.049055). Accordingly, utilities 
of VGAM197 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0546. KIAA0644 (Accession NM.014817) is another 
VGAM 197 host target gene. KIAA0644 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0644, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0644 BINDING SITE, designated SEQ ID:1557, to the 
nucleotide sequence of VGAM197 RNA, herein designated 
VGAM RNA, also designated SEQ ID:532. 

[5907] Another function of VGAM197 is therefore inhibition of 
KIAA0644 (Accession NM_014817). Accordingly, utilities 
of VGAM197 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0644. KIAA1508 (Accession XM.030209) is another 
VGAM 197 host target gene. KIAA1508 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by KIAA1508, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1508 BINDING SITE, designated SEQ ID:2614, to the 
nucleotide sequence of VGAM197 RNA, herein designated 
VGAM RNA, also designated SEQ ID:532. 
[5908] Another function of VGAM197 is therefore inhibition of 
KIAA1508 (Accession XM_030209). Accordingly, utilities 
of VGAM197 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1508. 5,10-methenyltetrahydrofolate Synthetase 
(5-formyltetrahydrofolate cyclo-ligase) (MTHFS, Accession 
NM.006441) is another VGAM 197 host target gene. 
MTHFS BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
MTHFS, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MTHFS BINDING SITE, designated SEQ 
ID:1302, to the nucleotide sequence of VGAM 197 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:532. 



[5909] Another function of VGAM197 is therefore inhibition of 
5,10-methenyltetrahydrofolate Synthetase 
(5-formyltetrahydrofolate cyclo-ligase) (MTHFS, Accession 
NM_006441). Accordingly, utilities of VGAM197 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MTHFS. Succinate-CoA Lig- 
ase, ADP-forming, Beta Subunit (SUCLA2, Accession 
NM_003850) is another VGAM197 host target gene. SU- 
CLA2 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by SUCLA2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of SUCLA2 BINDING SITE, designated SEQ 
ID:1066, to the nucleotide sequence of VGAM197 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:532. 

[5910] Another function of VGAM197 is therefore inhibition of 
Succinate-CoA Ligase, ADP-forming, Beta Subunit 
(SUCLA2, Accession NM_003850). Accordingly, utilities of 
VGAM 197 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SUCLA2. 
LOC149910 (Accession XM.086699) is another VGAM197 



host target gene. LOC149910 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC149910, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC149910 BINDING 
SITE, designated SEQ ID:3140, to the nucleotide sequence 
of VGAM197 RNA, herein designated VGAM RNA, also 
designated SEQ ID:532. 
1 ] Another function of VGAM197 is therefore inhibition of 
LOC149910 (Accession XM.086699). Accordingly, utilities 
of VGAM197 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149910. LOC222171 (Accession XM.166586) is an- 
other VGAM 19 7 host target gene. LOC222171 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222171, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222171 BINDING SITE, designated SEQ ID:3575, to 
the nucleotide sequence of VGAM197 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:532. 



[5912] Another function of VGAM197 is therefore inhibition of 

LOC222171 (Accession XM_166586). Accordingly, utilities 
of VGAM197 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222171. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 198 (VGAM198) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5913] VGAM198 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM198 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5914] VGAM198 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 198 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5915] VGAM 198 gene encodes a VGAM 198 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM198 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM198 precursor RNA is designated SEQ 
ID: 184, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:184 is 
located at position 106759 relative to the genome of Vac- 
cinia Virus. 

[5916] VGAM198 precursor RNA folds onto itself, forming 

VGAM198 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5917] A n enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 198 folded precursor RNA into VGAM 198 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 25%) nucleotide se- 
quence of VGAM198 RNA is designated SEQ ID:533, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5918] VGAM198 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 198 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 198 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[5919] VGAM 198 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 198 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM198 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM198 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM 198 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[5920] The complementary binding of VGAM198 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 198 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 198 host tar- 
get RNA into VGAM198 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 5921 ] It is appreciated that VGAM 198 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 198 host target genes. The mRNA of 
each one of this plurality of VGAM198 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM198 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 198 RNA causes in- 
hibition of translation of respective one or more VGAM198 
host target proteins. 
t 5922 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM 198 gene, herein designated VGAM GENE, on one or 
more VGAM198 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



[5923] | t j S y et further appreciated that a function of VGAM198 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM198 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM198 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM198 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5924] Nucleotide sequences of the VGAM198 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced N VGAM 198 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM198 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 198 are further 
described hereinbelow with reference to Table 1. 

[5925] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM198 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 198 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[5926] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM198 gene, herein designated VGAM is 
inhibition of expression of VGAM198 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM 198 correlate with, and may be deduced 
from, the identity of the target genes which VGAM 198 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5927] Z i nc F i n ger Protein 24 (KOX 17) (ZNF24, Accession 
NM.006965) is a VGAM 198 host target gene. ZNF24 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ZNF24, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of ZNF24 BINDING SITE, designated SEQ ID: 1342, to the 
nucleotide sequence of VGAM198 RNA, herein designated 
VGAM RNA, also designated SEQ ID:533. 

[5928] a function of VGAM 198 is therefore inhibition of Zinc Fin- 
ger Protein 24 (KOX 17) (ZNF24, Accession NM.006965). 
Accordingly, utilities of VGAM198 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with ZNF24. Reserved (ALS2CR12, Accession 
NM.139163) is another VGAM198 host target gene. 
ALS2CR12 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
ALS2CR12, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ALS2CR12 BINDING SITE, designated SEQ 
ID:2471, to the nucleotide sequence of VGAM198 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:533. 

[5929] Another function of VGAM198 is therefore inhibition of 
Reserved (ALS2CR12, Accession NM.139163). Accord- 
ingly, utilities of VGAM198 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ALS2CR12. FLJ10508 (Accession NM.018118) is 
another VGAM 198 host target gene. FLJ10508 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ 10508, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10508 BINDING SITE, designated SEQ ID:1783, to the 



nucleotide sequence of VGAM198 RNA, herein designated 
VGAM RNA, also designated SEQ ID:533. 

[5930] Another function of VGAM 198 is therefore inhibition of 

FLJ10508 (Accession NM_018118). Accordingly, utilities of 
VGAM 198 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10508. 
FLJ13197 (Accession NM.024614) is another VGAM 198 
host target gene. FLJ13197 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ13197, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13197 BINDING SITE, 
designated SEQ ID:2072, to the nucleotide sequence of 
VGAM 198 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:533. 

[5931] Another function of VGAM198 is therefore inhibition of 

FLJ13197 (Accession NM.024614). Accordingly, utilities of 
VGAM 198 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13197. 
FLJ21934 (Accession NM.024743) is another VGAM 198 
host target gene. FLJ21934 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by FLJ21934, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21934 BINDING SITE, 
designated SEQ ID:2085, to the nucleotide sequence of 
VGAM198 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:533. 

[5932] Another function of VGAM198 is therefore inhibition of 

FLJ21934 (Accession NM_024743). Accordingly, utilities of 
VGAM 198 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21934. 
FLJ23132 (Accession XM.171194) is another VGAM 198 
host target gene. FLJ23132 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ23132, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23132 BINDING SITE, 
designated SEQ ID:3691, to the nucleotide sequence of 
VGAM 198 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:533. 

[5933] Another function of VGAM198 is therefore inhibition of 

FLJ23132 (Accession XM_171194). Accordingly, utilities of 



VGAM198 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23132. 
KIAA0470 (Accession NM.014812) is another VGAM 198 
host target gene. KIAA0470 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0470, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0470 BINDING SITE, 
designated SEQ ID: 1555, to the nucleotide sequence of 
VGAM 198 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:533. 
[5934] Another function of VGAM 198 is therefore inhibition of 
KIAA0470 (Accession NM.014812). Accordingly, utilities 
of VGAM198 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0470. Leptin Receptor Overlapping Transcript-like 1 
(LEPROTL1, Accession NM.015344) is another VGAM 198 
host target gene. LEPROTL1 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by LEPROTL1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of LEPROTL1 BINDING SITE, 
designated SEQ ID: 1620, to the nucleotide sequence of 
VGAM198 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:533. 

[5935] Another function of VGAM198 is therefore inhibition of 

Leptin Receptor Overlapping Transcript-like 1 (LEPROTL1, 
Accession NM.015344). Accordingly, utilities of VGAM 198 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LEPROTL1. Lysoso- 
mal Apyrase-like 1 (LYSAL1, Accession NM_004901) is 
another VGAM 198 host target gene. LYSAL1 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LYSAL1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of LYSAL1 BIND- 
ING SITE, designated SEQ ID:1164, to the nucleotide se- 
quence of VGAM 198 RNA, herein designated VGAM RNA, 
also designated SEQ ID:533. 

[5936] Another function of VGAM198 is therefore inhibition of 
Lysosomal Apyrase-like 1 (LYSAL1, Accession 
NM_004901). Accordingly, utilities of VGAM 198 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with LYSAL1. RAB40A, Member 
RAS Oncogene Family (RAB40A, Accession XM.088733) is 
another VGAM198 host target gene. RAB40A BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by RAB40A, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RAB40A 
BINDING SITE, designated SEQ ID:3229, to the nucleotide 
sequence of VGAM198 RNA, herein designated VGAM 
RNA, also designated SEQ ID:533. 
[5937] Another function of VGAM198 is therefore inhibition of 
RAB40A, Member RAS Oncogene Family (RAB40A, Acces- 
sion XM_088733). Accordingly, utilities of VGAM 198 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RAB40A. Serine/ 
threonine Kinase 38 Like (STK38L, Accession XM.044823) 
is another VGAM 198 host target gene. STK38L BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by STK38L, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



STK38L BINDING SITE, designated SEQ ID:2845, to the nu- 
cleotide sequence of VGAM198 RNA, herein designated 
VGAM RNA, also designated SEQ ID:533. 

[5938] Another function of VGAM198 is therefore inhibition of 
Serine/threonine Kinase 38 Like (STK38L, Accession 
XM.044823). Accordingly, utilities of VGAM 198 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with STK38L. Zinc Finger Protein 
363 (ZNF363, Accession XM.055989) is another VGAM 198 
host target gene. ZNF363 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by ZNF363, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ZNF363 BINDING SITE, 
designated SEQ ID:2974, to the nucleotide sequence of 
VGAM 198 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:533. 

[5939] Another function of VGAM198 is therefore inhibition of 
Zinc Finger Protein 363 (ZNF363, Accession XM_055989). 
Accordingly, utilities of VGAM198 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF363. LOC146481 (Accession 



XM.085484) is another VGAM198 host target gene. 
LOC146481 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC146481, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC146481 BINDING SITE, desig- 
nated SEQ ID:3093, to the nucleotide sequence of 
VGAM198 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:533. 
[5940] Another function of VGAM 198 is therefore inhibition of 

LOC146481 (Accession XM_085484). Accordingly, utilities 
of VGAM198 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146481. LOC152008 (Accession XM.087363) is an- 
other VGAM 198 host target gene. LOC152008 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC152008, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152008 BINDING SITE, designated SEQ ID:3165, to 
the nucleotide sequence of VGAM198 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:533. 

[5941] Another function of VGAM 198 is therefore inhibition of 

LOC152008 (Accession XM.087363). Accordingly, utilities 
of VGAM198 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152008. LOC153020 (Accession XM.087578) is an- 
other VGAM 198 host target gene. LOC153020 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC153020, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153020 BINDING SITE, designated SEQ ID:3178, to 
the nucleotide sequence of VGAM198 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:533. 

[5942] Another function of VGAM 198 is therefore inhibition of 

LOC153020 (Accession XM_087578). Accordingly, utilities 
of VGAM198 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153020. LOC199786 (Accession XM_114021) is an- 
other VGAM 198 host target gene. LOC199786 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC199786, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199786 BINDING SITE, designated SEQ ID:3433, to 
the nucleotide sequence of VGAM198 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:533. 

[5943] Another function of VGAM 198 is therefore inhibition of 

LOC199786 (Accession XM.114021). Accordingly, utilities 
of VGAM198 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC199786. LOC220766 (Accession XM.165471) is an- 
other VGAM 198 host target gene. LOC220766 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC220766, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220766 BINDING SITE, designated SEQ ID:3498, to 
the nucleotide sequence of VGAM198 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:533. 

[5944] Another function of VGAM 198 is therefore inhibition of 

LOC220766 (Accession XM_165471). Accordingly, utilities 
of VGAM198 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC220766. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 199 (VGAM199) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[5945] VGAM199 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM199 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5946] VGAM199 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 199 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5947] VGAM 199 gene encodes a VGAM 199 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM199 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM199 precursor RNA is designated SEQ 



ID: 185, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:185 is 
located at position 106596 relative to the genome of Vac- 
cinia Virus. 

[5948] VGAM199 precursor RNA folds onto itself, forming 

VGAM199 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[5949] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 199 folded precursor RNA into VGAM 199 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM 199 RNA is designated SEQ ID:534, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[5950] VGAM199 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 199 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 199 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[5951] VGAM 199 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM 199 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM199 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 199 RNA, herein designated VGAM RNA, may 



have a different number of host target binding sites in 
untranslated regions of a VGAM199 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[5952] The complementary binding of VGAM199 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 199 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 199 host tar- 
get RNA into VGAM199 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5953] it is appreciated that VGAM 199 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 199 host target genes. The mRNA of 
each one of this plurality of VGAM199 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 199 RNA, herein designated VGAM 



RNA, and which when bound by VGAM199 RNA causes in- 
hibition of translation of respective one or more VGAM199 
host target proteins. 

[5954] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM199 gene, herein designated VGAM GENE, on one or 
more VGAM199 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[5955] it is yet further appreciated that a function of VGAM 199 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM199 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM199 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM199 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[5956] Nucleotide sequences of the VGAM199 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced % VGAM 199 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM199 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 199 are further 
described hereinbelow with reference to Table 1. 

[5957] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM199 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM199 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5958] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM199 gene, herein designated VGAM is 



inhibition of expression of VGAM199 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM199 correlate with, and may be deduced 
from, the identity of the target genes which VGAM199 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[5959] a Disintegrin and Metalloproteinase Domain 12 (meltrin 
alpha) (ADAM 12, Accession NM.003474) is a VGAM199 
host target gene. ADAM 12 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by ADAM 12, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ADAM12 BINDING SITE, 
designated SEQ ID: 1029, to the nucleotide sequence of 
VGAM199 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:534. 

[5960] a function of VGAM 199 is therefore inhibition of A Disin- 
tegrin and Metalloproteinase Domain 12 (meltrin alpha) 
(ADAM12, Accession NM_003474), a gene which involved 
in skeletal muscle regeneration, specifically at the onset of 
cell fusion. Accordingly, utilities of VGAM199 include di- 
agnosis, prevention and treatment of diseases and clinical 



conditions associated with ADAM12. The function of 
ADAM 12 has been established by previous studies. To 
isolate genes related to fertilin expressed in muscle, 
Yagami-Hiromasa et al. (1995) amplified cDNAs prepared 
from a mouse myogenic cell line by PCR using degenera- 
tive primers for conserved amino acids between fertilin-al- 
pha and -beta (OMIM Ref. No. 601533). They identified 3 
novel mouse sequences, which they called meltrins. Simi- 
larly to myogenin, a marker of early muscle differentia- 
tion, mouse meltrin-alpha is expressed in neonatal mus- 
cle and bone, and its expression increases dramatically in 
response to the induction of differentiation. Immunocyto- 
chemical localization and functional expression studies 
suggested that meltrin-alpha may be involved in myotube 
formation. Galliano et al. (2000) found by RT-PCR and im- 
munoblot analyses that expression of mouse Adaml2 in- 
creases during muscle regeneration, while the levels of 
other ADAMs remain constant. Immunofluorescence anal- 
ysis revealed staining of small, newly formed muscle 
fibers in regenerating but not normal adult muscle cells. 
Using a yeast 2-hybrid screen of a human skeletal muscle 
cDNA library with the cytoplasmic tail of human ADAM12 
as bait, Galliano et al. (2000) determined that the mem- 



brane proximal portion of the C-terminal half of myris- 
toylated ADAM 12 interacts with muscle-specific alpha- 
actinin-2 (ACTN2; 102573). Galliano et al. (2000) deter- 
mined that overexpression of cytosolic ADAM 12 contain- 
ing the ACTN2-binding site inhibits mouse myoblast fu- 
sion. 

[5961] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5962] Galliano, M.-F.; Huet, C; Frygelius, J.; Polgren, A.; Wewer, 
U. M.; Engvall, E. : Binding of ADAM12, a marker of skele- 
tal muscle regeneration, to the muscle-specific actin- 
binding protein, alpha-actinin-2, is required for myoblast 
fusion. J. Biol. Chem. 275: 13933-13939, 2000. ; and 

[5963] Yagami-Hiromasa, T.; Sato, T.; Kurisaki, T.; Kamijo, K.; 

Nabeshima, Y.; Fujisawa-Sehara, A. : A metalloprotease-disin- 
tegrin participating in myoblast fusion. Nature 377: 
652-656, 1995. 

[5964] Further studies establishing the function and utilities of 

ADAM 12 are found in John Hopkins OMIM database record 
ID 602714, and in sited publications numbered 263-265 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Homeo Box C13 



(H0XC13, Accession XM.006804) is another VGAM199 
host target gene. HOXC13 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by HOXC13, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of HOXC13 BINDING SITE, 
designated SEQ ID:2538, to the nucleotide sequence of 
VGAM199 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:534. 
[5965] Another function of VGAM199 is therefore inhibition of 
Homeo Box C13 (HOXC13, Accession XM.006804). Ac- 
cordingly, utilities of VGAM199 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HOXC13. Nuclear Receptor Interacting Pro- 
tein 1 (NRIP1, Accession XM.009699) is another VGAM 199 
host target gene. NRIP1 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by NRIP1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of NRIP1 BINDING SITE, des- 
ignated SEQ ID:2549, to the nucleotide sequence of 



VGAM199 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:534. 

[5966] Another function of VGAM199 is therefore inhibition of 
Nuclear Receptor Interacting Protein 1 (NRIP1, Accession 
XM_009699), a gene which modulates transcriptional acti- 
vation by the estrogen receptor. Accordingly, utilities of 
VGAM 199 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NRIP1. 
The function of NRIP1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM 119. Ribonucleotide Reductase M2 B (TP53 in- 
ducible) (RRM2B, Accession XM.042096) is another 
VGAM 199 host target gene. RRM2B BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by RRM2B, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RRM2B BINDING SITE, 
designated SEQ ID:2798, to the nucleotide sequence of 
VGAM 199 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:534. 

[5967] Another function of VGAM199 is therefore inhibition of 



Ribonucleotide Reductase M2 B (TP53 inducible) (RRM2B, 
Accession XM_042096). Accordingly, utilities of VGAM199 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RRM2B. Baculoviral 
IAP Repeat-containing 4 (BIRC4, Accession NM_001167) is 
another VGAM199 host target gene. BIRC4 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by BIRC4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of BIRC4 BIND- 
ING SITE, designated SEQ ID:806, to the nucleotide se- 
quence of VGAM199 RNA, herein designated VGAM RNA, 
also designated SEQ ID:534. 
[5968] Another function of VGAM199 is therefore inhibition of 
Baculoviral IAP Repeat-containing 4 (BIRC4, Accession 
NM_001167). Accordingly, utilities of VGAM 199 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BIRC4. FLJ11301 (Accession 
NM.018385) is another VGAM 199 host target gene. 
FLJ11301 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
FLJ11301, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ11301 BINDING SITE, designated SEQ 
ID:1822, to the nucleotide sequence of VGAM199 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:534. 

[5969] Another function of VGAM 199 is therefore inhibition of 

FLJ11301 (Accession NM.018385). Accordingly, utilities of 
VGAM 199 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11301. 
LAP IB (Accession XM.035429) is another VGAM 199 host 
target gene. LAP1B BINDING SITE is HOST TARGET binding 
site found in the 5 N untranslated region of mRNA encoded 
by LAP IB, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of LAP IB BINDING SITE, designated SEQ 
ID:2696, to the nucleotide sequence of VGAM 199 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:534. 

[5970] Another function of VGAM199 is therefore inhibition of 
LAP IB (Accession XM_035429). Accordingly, utilities of 
VGAM 199 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with LAP1B. 
MGC11324 (Accession NM.032717) is another VGAM199 
host target gene. MGC11324 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by MGC11324, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MGC11324 BINDING 
SITE, designated SEQ ID:2273, to the nucleotide sequence 
of VGAM199 RNA, herein designated VGAM RNA, also 
designated SEQ ID:534. 
[5971] Another function of VGAM199 is therefore inhibition of 
MGC11324 (Accession NM_032717). Accordingly, utilities 
of VGAM199 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC11324. PR02958 (Accession NM.018546) is another 
VGAM 199 host target gene. PR02958 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PR02958, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PR02958 
BINDING SITE, designated SEQ ID:1841, to the nucleotide 



sequence of VGAM199 RNA, herein designated VGAM 
RNA, also designated SEQ ID:534. 

[5972] Another function of VGAM199 is therefore inhibition of 

PR02958 (Accession NM.018546). Accordingly, utilities of 
VGAM 199 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR02958. 
SH3 Domain Binding Glutamic Acid-rich Protein Like 2 
(SH3BGRL2, Accession NM.031469) is another VGAM 199 
host target gene. SH3BGRL2 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by SH3BGRL2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SH3BGRL2 BINDING 
SITE, designated SEQ ID:2208, to the nucleotide sequence 
of VGAM 199 RNA, herein designated VGAM RNA, also 
designated SEQ ID:534. 

[5973] Another function of VGAM199 is therefore inhibition of 
SH3 Domain Binding Glutamic Acid-rich Protein Like 2 
(SH3BGRL2, Accession NM.031469). Accordingly, utilities 
of VGAM199 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
SH3BGRL2. LOC144997 (Accession XM.096702) is another 



VGAM199 host target gene. LOC144997 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC144997, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC144997 BINDING SITE, designated SEQ ID:3271, to the 
nucleotide sequence of VGAM199 RNA, herein designated 
VGAM RNA, also designated SEQ ID:534. 
[5974] Another function of VGAM199 is therefore inhibition of 

LOC144997 (Accession XM_096702). Accordingly, utilities 
of VGAM199 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144997. LOC148809 (Accession XM.086325) is an- 
other VGAM 199 host target gene. LOC148809 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC148809, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148809 BINDING SITE, designated SEQ ID:3125, to 
the nucleotide sequence of VGAM199 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:534. 



[5975] Another function of VGAM199 is therefore inhibition of 

LOC148809 (Accession XM.086325). Accordingly, utilities 
of VGAM199 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148809. LOC2 19540 (Accession XM.168047) is an- 
other VGAM199 host target gene. LOC219540 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19540, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19540 BINDING SITE, designated SEQ ID:3612, to 
the nucleotide sequence of VGAM199 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:534. 

[5976] Another function of VGAM199 is therefore inhibition of 

LOC2 19540 (Accession XM_168047). Accordingly, utilities 
of VGAM199 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19540. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 200 (VGAM200) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[5977] VGAM200 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM200 was detected is described 
hereinabove with reference to Figs. 1-8. 

[5978] VGAM200 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM200 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[5979] VGAM 2 00 gene encodes a VGAM 2 00 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM200 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM200 precursor RNA is designated SEQ 
ID: 186, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:186 is 
located at position 106423 relative to the genome of Vac- 
cinia Virus. 

[5980] VGAM 2 00 precursor RNA folds onto itself, forming 

VGAM200 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[5981] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM200 folded precursor RNA into VGAM200 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM200 RNA is designated SEQ ID:535, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[5982] VGAM 2 00 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM200 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 00 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 



gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[5983] VGAM200 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM200 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM200 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 00 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM200 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[5984] The complementary binding of VGAM200 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM200 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM200 host tar- 
get RNA into VGAM200 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[5985] it is appreciated that VGAM200 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM200 host target genes. The mRNA of 
each one of this plurality of VGAM200 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM200 RNA, herein designated VGAM 
RNA, and which when bound by VGAM200 RNA causes in- 
hibition of translation of respective one or more VGAM200 
host target proteins. 

[5986] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 



VGAM200 gene, herein designated VGAM GENE, on one or 
more VGAM200 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[5987] | t j S yet further appreciated that a function of VGAM200 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM200 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM200 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM200 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[5988] Nucleotide sequences of the VCAM200 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM200 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM200 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM200 are further 
described hereinbelow with reference to Table 1. 

[5989] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM200 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM200 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[5990] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM200 gene, herein designated VGAM is 
inhibition of expression of VGAM200 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM200 correlate with, and may be deduced 
from, the identity of the target genes which VGAM200 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 



[5991] Prostaglandin E Receptor 3 (subtype EP3) (PTGER3, Acces- 
sion NM_000957) is a VGAM200 host target gene. PTGER3 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PTGER3, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of PTGER3 BINDING SITE, designated SEQ ID:790, to the 
nucleotide sequence of VGAM200 RNA, herein designated 
VGAM RNA, also designated SEQ ID:535. 

[5992] a function of VGAM200 is therefore inhibition of 

Prostaglandin E Receptor 3 (subtype EP3) (PTGER3, Acces- 
sion NM.000957), a gene which is a G protein-coupled 
receptor that mediates a variety of physiological and 
pathophysiological effects. Accordingly, utilities of 
VGAM200 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTGER3. 
The function of PTGER3 has been established by previous 
studies. Prostaglandin E2 (PGE2) induces uterine contrac- 
tion by increasing intracellular calcium. To investigate 
other functions of PGE2 in human uterus, Kotani et al. 
(2000) isolated 2 prostaglandin E receptor EP3 isoforms 
by RT-PCR using human uterus poly (A)+ RNA. These EP3 



isoforms, named EP3-V and EP3-VI, are composed of 402 
and 393 amino acid residues, respectively, which are 
unique compared with EP3 isoforms of other species. 
Their N-terminal 359 amino acid residues are identical to 
those of previously reported human EP3 isoforms, 
whereas the respective C termini of the 2 isoforms contain 
a novel amino acid sequence. EP3-V and EP3-VI mRNAs 
were detected abundantly in human uterus, whereas weak 
but substantial bands were detected in the lung and kid- 
ney in RT-PCR specific for each mRNA. In situ hybridiza- 
tion revealed EP3-V and EP3-VI mRNAs in the human my- 
ometrium, but not in the endometrium. The authors con- 
cluded that EP3-V and EP3-VI are possibly involved in the 
proliferation of cells in human myometrium. Animal model 
experiments lend further support to the function of PT- 
GER3. Fever, a hallmark of disease, is elicited by exoge- 
nous pyrogens, i.e., cellular components such as 
lipopolysaccharide (LPS) of infectious organisms, as well 
as by noninfectious inflammatory insults. Both stimulate 
the production of cytokines, such as interleukin-l-beta 
(IL1B; 147720), that act on the brain as endogenous pyro- 
gens. Fever can be suppressed by aspirin-like antiinflam- 
matory drugs. As these drugs share the ability to inhibit 



prostaglandin biosynthesis, it appeared that a 
prostaglandin is important in fever generation. Whether 
prostaglandin E2 (PGE2) is a neural mediator of fever has 
been debated. PGE2 acts by interacting with 4 subtypes of 
PGE receptors: EP1, EP2, EP3, and EP4. Ushikubi et al. 
(1998) generated mice lacking each of these receptors by 
homologous recombination. Only mice lacking the EP3 re- 
ceptor failed to show a febrile response to PGE2 and to ei- 
ther IL1B or LPS. The results established that PGE2 medi- 
ates fever generation in response to both endogenous and 
exogenous pyrogens by acting at the EP3 receptor. 

[5993] it is appreciated that the abovementioned animal model 
for PTGER3 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[5994] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5995] ushikubi, F.; Segi, E.; Sugimoto, Y.; Murata, T.; Matsuoka, 
T.; Kobayashi, T.; Hizaki, H.; Tuboi, K.; Katsuyama, M.; 
Ichikawa, A.; Tanaka, T.; Yoshida, N.; Narumiya, S. : Im- 
paired febrile response in mice lacking the prostaglandin 
E receptor subtype EP(3). Nature 395: 281-284, 1998. ; 



and 

[5996] Kotani, M.; Tanaka, I.; Ogawa, Y.; Suganami, T.; Mat- 

sumoto, T.; Muro, S.; Yamamoto, Y.; Sugawara, A.; Yoshi- 
masa, Y.; Sagawa, N.; Narumiya, S.; Nakao, K. : Multiple 
signal transduction pa. 

[5997] Further studies establishing the function and utilities of 
PTGER3 are found in John Hopkins OMIM database record 
ID 176806, and in sited publications numbered 2493, 
2494, 2496, 249 and 2498 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference. Sirtuin Silent Mating Type Information Regula- 
tion 2 Homolog 1 (S. cerevisiae) (SIRT1, Accession 
NM.012238) is another VGAM200 host target gene. SIRT1 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by SIRT1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SIRT1 BINDING SITE, designated SEQ ID:1416, to the nu- 
cleotide sequence of VGAM200 RNA, herein designated 
VGAM RNA, also designated SEQ ID:535. 

[5998] Another function of VGAM200 is therefore inhibition of 
Sirtuin Silent Mating Type Information Regulation 2 Ho- 



molog 1 (S. cerevisiae) (SIRT1, Accession NM_012238), a 
gene which may function as intracellular regulatory pro- 
tein with mono-ADP-ribosyltransferase activity. Accord- 
ingly, utilities of VGAM200 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SIRT1. The function of SIRT1 has been estab- 
lished by previous studies. Vaziri et al. (2001) showed that 
the SIRT1 protein binds and deacetylates the p53 protein 
(OMIM Ref. No. 191170) with a specificity for its C- 
terminal Iys382 residue, modification of which is impli- 
cated in the activation of p53 as a transcription factor. Ex- 
pression of wildtype SIRT1 in human cells reduced the 
transcriptional activity of p53. In contrast, expression of a 
catalytically inactive SIRT1 protein potentiated 
p53-dependent apoptosis and radiosensitivity. These re- 
sults suggested that SIRT1 is involved in the regulation of 
p53 function via deacetylation. Luo et al. (2001) showed 
that mammalian SIRT1 physically interacts with p53 and 
attenuates p53-mediated functions. Nicotinamide (vitamin 
B3) inhibited an NAD-dependent p53 deacetylation in- 
duced by SIRT1 and also enhanced the p53 acetylation 
levels in vivo. Furthermore, SIRT1 repressed 
p53-dependent apoptosis in response to DNA damage 



and oxidative stress, whereas expression of a SIRT1 point 
mutant increased the sensitivity of cells in the stress re- 
sponse. 

[5999] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6000] vaziri, H.; Dessain, S. K.; Eaton, E. N.; Imai, S.-l.; Frye, R. 
A.; Pandita, T. K.; Guarente, L; Weinberg, R. A. : 
hSIR2-SIRTl functions as an NAD-dependent p53 
deacetylase. Cell 107: 149-159, 2001. ; and 

[6001] luo, J.; Nikolaev, A. Y.; Imai, S.; Chen, D.; Su, F.; Shiloh, A.; 
Guarente, L; Gu, W. : Negative control of p53 by 
Sir2-alpha promotes cell survival under stress. Cell 107: 
137-148, 2. 

[6002] Further studies establishing the function and utilities of 

SIRT1 are found in John Hopkins OMIM database record ID 
604479, and in sited publications numbered 1134-113 
and 1143-1147 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. FLJ10898 (Accession XM.002486) is another 
VGAM200 host target gene. FLJ10898 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ10898, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ10898 
BINDING SITE, designated SEQ ID:2526, to the nucleotide 
sequence of VGAM200 RNA, herein designated VGAM 
RNA, also designated SEQ ID:535. 

[6003] Another function of VGAM200 is therefore inhibition of 

FLJ10898 (Accession XM.002486). Accordingly, utilities of 
VGAM200 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10898. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
201 (VGAM201) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[6004] VGAM201 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM201 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6005] VGAM201 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM201 host target gene, herein designated VGAM 



HOST TARGET GENE, is a human gene contained in the 
human genome. 
[6006] VGAM201 gene encodes a VGAM201 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM201 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM201 precursor RNA is designated SEQ 
ID: 187, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:187 is 
located at position 107873 relative to the genome of Vac- 
cinia Virus. 

[6007] VGAM201 precursor RNA folds onto itself, forming 

VGAM201 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6008] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM201 folded precursor RNA into VGAM201 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM201 RNA is designated SEQ ID:536, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6009] VGAM201 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM201 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM201 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[6010] VGAM201 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM201 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM201 RNA is an accurate or a 



partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM201 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM201 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
1 ] The complementary binding of VGAM201 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM201 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM201 host tar- 
get RNA into VGAM201 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[6012] it j S appreciated that VGAM201 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM201 host target genes. The mRNA of 
each one of this plurality of VGAM201 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM201 RNA, herein designated VGAM 
RNA, and which when bound by VGAM201 RNA causes in- 
hibition of translation of respective one or more VGAM201 
host target proteins. 

[6013] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM201 gene, herein designated VGAM GENE, on one or 
more VGAM201 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 



pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6014] | t j S yet further appreciated that a function of VGAM201 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM201 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM201 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM201 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6015] Nucleotide sequences of the VGAM201 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM201 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM201 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM201 are further 
described hereinbelow with reference to Table 1. 

[6016] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM201 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM201 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6017] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM201 gene, herein designated VGAM is 
inhibition of expression of VGAM201 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM201 correlate with, and may be deduced 
from, the identity of the target genes which VGAM201 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6018] FLJ10511 (Accession NM.018120) is a VGAM201 host tar- 
get gene. FLJ10511 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ10511, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10511 BINDING SITE, designated 
SEQ ID: 1784, to the nucleotide sequence of VGAM201 
RNA, herein designated VGAM RNA, also designated SEQ 



ID:536. 

[6019] A function of VGAM201 is therefore inhibition of FLJ10511 
(Accession NM_018120). Accordingly, utilities of 
VGAM201 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10511. 
KIAA1462 (Accession XM.166132) is another VGAM201 
host target gene. KIAA1462 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1462, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1462 BINDING SITE, 
designated SEQ ID:3521, to the nucleotide sequence of 
VGAM201 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:536. 

[6020] Another function of VGAM201 is therefore inhibition of 
KIAA1462 (Accession XM.166132). Accordingly, utilities 
of VGAM201 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1462. Mesoderm Development Candidate 2 (MESDC2, 
Accession XM.051854) is another VGAM201 host target 
gene. MESDC2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



MESDC2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MESDC2 BINDING SITE, designated SEQ 
ID:2950, to the nucleotide sequence of VGAM201 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:536. 

[6021] Another function of VGAM201 is therefore inhibition of 

Mesoderm Development Candidate 2 (MESDC2, Accession 
XM.051854). Accordingly, utilities of VGAM201 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MESDC2. LOC149620 
(Accession XM.086604) is another VGAM201 host target 
gene. LOC149620 BINDING SITE is HOST TARGET binding 
site found in the 5^ untranslated region of mRNA encoded 
by LOC149620, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC149620 BINDING SITE, desig- 
nated SEQ ID:3135, to the nucleotide sequence of 
VGAM201 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:536. 

[6022] Another function of VGAM201 is therefore inhibition of 



LOC149620 (Accession XM_086604). Accordingly, utilities 
of VGAM201 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149620. LOC2 19988 (Accession XM.166223) is an- 
other VGAM201 host target gene. LOC219988 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC2 19988, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19988 BINDING SITE, designated SEQ ID:3534, to 
the nucleotide sequence of VGAM201 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:536. 
[6023] Another function of VGAM201 is therefore inhibition of 

LOC2 19988 (Accession XM_166223). Accordingly, utilities 
of VGAM201 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19988. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 202 (VGAM202) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[6024] VGAM202 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM202 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6025] VGAM202 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM202 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6026] VGAM202 gene encodes a VGAM202 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM202 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM202 precursor RNA is designated SEQ 
ID: 188, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:188 is 
located at position 108007 relative to the genome of Vac- 
cinia Virus. 

[6027] VGAM202 precursor RNA folds onto itself, forming 

VGAM202 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6028] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM202 folded precursor RNA into VGAM202 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM202 RNA is designated SEQ ID:537, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6029] VGAM202 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM202 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 02 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[6030] VGAM202 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM202 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM202 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM202 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM202 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[6031] The complementary binding of VGAM202 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM202 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 2 02 host tar- 
get RNA into VGAM202 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6032] | t j S appreciated that VGAM202 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM202 host target genes. The mRNA of 
each one of this plurality of VGAM202 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM202 RNA, herein designated VGAM 
RNA, and which when bound by VGAM202 RNA causes in- 
hibition of translation of respective one or more VGAM202 
host target proteins. 

[6033] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM202 gene, herein designated VGAM GENE, on one or 



more VGAM202 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6034] | t j S yet further appreciated that a function of VGAM202 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM202 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM202 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM202 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[6035] Nucleotide sequences of the VGAM202 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM202 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM202 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM202 are further 
described hereinbelow with reference to Table 1. 

[6036] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM202 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM202 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6037] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM202 gene, herein designated VGAM is 
inhibition of expression of VGAM202 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM202 correlate with, and may be deduced 
from, the identity of the target genes which VGAM202 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6038] Betaine-homocysteine Methyltransferase 2 (BHMT2, Ac- 



cession NM_017614) is a VGAM202 host target gene. 
BHMT2 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
BHMT2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BHMT2 BINDING SITE, designated SEQ 
ID: 1730, to the nucleotide sequence of VGAM202 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:537. 

[6039] a function of VGAM202 is therefore inhibition of Betaine- 
homocysteine Methyltransferase 2 (BHMT2, Accession 
NM.017614). Accordingly, utilities of VGAM202 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BHMT2. Collagen, Type XV, 
Alpha 1 (COL15A1, Accession NM_001855) is another 
VGAM202 host target gene. COL15A1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by COL15A1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of COL15A1 
BINDING SITE, designated SEQ ID:862, to the nucleotide 



sequence of VGAM202 RNA, herein designated VGAM 
RNA, also designated SEQ ID:537. 
[6040] Another function of VGAM202 is therefore inhibition of 
Collagen, Type XV, Alpha 1 (COL15A1, Accession 
NM_001855), a gene which may be involved in maintain- 
ing the structure of connective tissue. Accordingly, utili- 
ties of VGAM202 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
COL15A1. The function of COL15A1 has been established 
by previous studies. Undulin is a large glycoprotein of the 
interstitial extracellular matrix. It is restricted to dense 
and soft connective tissues and is associated with mature 
collagen fibrils (Schuppan et al., 1990). In SDS- 
polyacrylamide gels, undulin extracted from tissues has a 
molecular mass above 1,000 kD; under reducing condi- 
tions, it migrates as 270-, 190-, and 180-kD polypep- 
tides By immunoscreening a human placenta cDNA ex- 
pression library with antibodies against monkey undulin, 
Just et al. (1991) isolated 2 partial cDNAs, called UNI and 
UN2, which encode the C-terminal portions of 2 undulin 
isoforms. The sequences of UNI and UN2 are partly iden- 
tical, and the authors suggested that they represent dif- 
ferentially spliced undulin transcripts. Northern blot anal- 



ysis of human rhabdomyosarcoma cell poly(A) RNA using 
a probe specific for UNI detected approximately 4.2-, 
6.5-, and 8.5-kb transcripts; a probe specific for UN2 de- 
tected a single, approximately 5-kb transcript. The de- 
duced polypeptides contain a differentially spliced von 
Willebrand factor (VWF; 193400) A domain and the type III 
homology domains found in fibronectin (OMIM Ref. No. 
135600) and tenascin (OMIM Ref. No. 187380). Whereas 
UNI has 7 complete and 1 truncated type III homology 
domains followed by a short proline-rich C-terminal seg- 
ment, UN2 has 2 complete and 1 incomplete type III ho- 
mologies followed by a unique acidic C-terminal domain. 
The authors stated that the mRNAs related to UNI likely 
encode the major chains of the undulin molecule 

[6041] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6042] Schuppan, D.; Cantaluppi, M. C; Becker, J.; Veit, A.; Bunte, 
T.; Troyer, D.; Schuppan, F.; Schmid, M.; Ackermann, R.; 
Hahn, E. G. : Undulin, an extracellular matrix glycoprotein 
associated with collagen fibrils. J. Biol. Chem. 265: 
8823-8832, 1990. ; and 

t 6043 ] Just, M.; Herbst, H.; Hummel, M.; Durkop, H.; Tripier, D.; 



Stein, H.; Schuppan, D. : Undulin is a novel member of the 
fibronectin-tenascin family of extracellular matrix glyco- 
proteins. J. 

[6044] Further studies establishing the function and utilities of 
COL15A1 are found in John Hopkins OMIM database 
record ID 120325, and in sited publications numbered 
2793-2804 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Platelet-derived Growth Factor Receptor, Alpha 
Polypeptide (PDGFRA, Accession NM.006206) is another 
VGAM202 host target gene. PDGFRA BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PDGFRA, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PDGFRA BINDING 
SITE, designated SEQ ID:1280, to the nucleotide sequence 
of VGAM202 RNA, herein designated VGAM RNA, also 
designated SEQ ID:537. 

[6045] Another function of VGAM202 is therefore inhibition of 
Platelet-derived Growth Factor Receptor, Alpha Polypep- 
tide (PDGFRA, Accession NM_006206), a gene which this 
receptor binds platelet-derived growth factor and has a 



tyrosine-protein kinase activity. Accordingly, utilities of 
VGAM202 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDGFRA. 
The function of PDGFRA has been established by previous 
studies. Considerable insight into the role of the sonic 
hedgehog (OMIM Ref. No. 600725) pathway in vertebrate 
development and human cancers came from the discovery 
that mutations in x patched x (PTCH; 601309) are associ- 
ated with basal cell nevus syndrome (BCNS; 109400), an 
autosomal dominant disorder combining developmental 
anomalies and tumors, particularly basal cell carcinomas 
(BCCs). Sporadic BCCs, the most common human cancer, 
consistently have abnormalities in the hedgehog pathway, 
and often mutations in PTCH. In addition, somatic muta- 
tions in ^smoothened^ (SMOH; 601500), another protein 
in the hedgehog pathway, occur in sporadic BCCs. The 
downstream molecule GLI1 (OMIM Ref. No. 165220) is 
known to mediate the biologic effect of the hedgehog 
pathway and is itself upregulated in all BCCs. Glil can 
drive the production of BCCs in the mouse when overex- 
pressed in the epidermis. Xie et al. (2001) showed that 
GLI1 can activate PDGFR-alpha and that functional upreg- 
ulation of PDGFR-alpha by GUI is accompanied by activa- 



tion of the Ras-ERK pathway, which is associated with cell 
proliferation. The relevance of this mechanism in vivo is 
supported by a high level of expression of PDGFR-alpha in 
BCCs in mice and humans. From these and other observa- 
tions, Xie et al. (2001) concluded that increased expres- 
sion of the PDGFR-alpha gene may be an important 
mechanism by which mutations in the hedgehog pathway 
cause BCCs. Animal model experiments lend further sup- 
port to the function of PDGFRA. Klinghoffer et al. (2001) 
created 2 complementary lines of knockin mice in which 
the intracellular signaling domains of one PDGFR had 
been removed and replaced by those of the other PDGFR. 
While both lines demonstrated substantial rescue of nor- 
mal development, substitution of the Pdgfrb signaling do- 
mains with those of Pdgfra resulted in varying degrees of 
vascular disease. 

[6046] it is appreciated that the abovementioned animal model 
for PDGFRA is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[6047] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[6048] xie, J.; Aszterbaum, M.; Zhang, X.; Bonifas, J. M.; Zachary, 
C; Epstein, E.; McCormick, F. : A role of PDGFR-alpha in 
basal cell carcinoma proliferation. Proc. Nat. Acad. Sci. 98: 
9255-9259, 2001. ; and 

[6049] Klinghoffer, R. A.; Mueting-Nelsen, P. F.; Faerman, A.; 

Shani, M.; Soriano, P. : The two PDGF receptors maintain 
conserved signaling in vivo despite divergent embryologi- 
cal functions. 

[6050] Further studies establishing the function and utilities of 
PDGFRA are found in John Hopkins OMIM database record 
ID 173490, and in sited publications numbered 
3000-3001, 2452, 3002-3005, 3051, 83 and 833-298 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. DORFIN (Accession 
NM_015435) is another VGAM202 host target gene. 
DORFIN BINDING SITE is HOST TARGET binding site found 
in the 5^ untranslated region of mRNA encoded by 
DORFIN, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DORFIN BINDING SITE, designated SEQ 
ID: 1631, to the nucleotide sequence of VGAM202 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:537. 

[6051] Another function of VGAM202 is therefore inhibition of 
DORFIN (Accession NM.015435). Accordingly, utilities of 
VGAM202 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DORFIN. 
FLJ20034 (Accession NM.017630) is another VGAM202 
host target gene. FLJ20034 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ20034, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20034 BINDING SITE, 
designated SEQ ID: 1732, to the nucleotide sequence of 
VGAM202 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:537. 

[6052] Another function of VGAM202 is therefore inhibition of 

FLJ20034 (Accession NM_017630). Accordingly, utilities of 
VGAM202 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20034. 
KIAA0831 (Accession NM.014924) is another VGAM202 
host target gene. KIAA0831 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by KIAA0831, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0831 BINDING SITE, 
designated SEQ ID: 1589, to the nucleotide sequence of 
VGAM202 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:537. 

[6053] Another function of VGAM202 is therefore inhibition of 
KIAA0831 (Accession NM.014924). Accordingly, utilities 
of VGAM202 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0831. MBLL39 (Accession NM.005757) is another 
VGAM202 host target gene. MBLL39 BINDING SITE is HOST 
TARGET binding site found in the 3 N untranslated region 
of mRNA encoded by MBLL39, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MBLL39 BINDING 
SITE, designated SEQ ID: 1243, to the nucleotide sequence 
of VGAM202 RNA, herein designated VGAM RNA, also 
designated SEQ ID:537. 

[6054] Another function of VGAM202 is therefore inhibition of 
MBLL39 (Accession NM_005757). Accordingly, utilities of 
VGAM202 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with MBLL39. 
TSP-NY (Accession NM.032573) is another VGAM202 host 
target gene. TSP-NY BINDING SITE is HOST TARGET bind- 
ing site found in the 3 X untranslated region of mRNA en- 
coded by TSP-NY, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of TSP-NY BINDING SITE, designated 
SEQ ID:2261, to the nucleotide sequence of VGAM202 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:537. 

[6055] Another function of VGAM202 is therefore inhibition of 
TSP-NY (Accession NM_032573). Accordingly, utilities of 
VGAM202 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TSP-NY. 
LOCI 12840 (Accession NM.080666) is another VGAM 2 02 
host target gene. LOCI 12840 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOCI 12840, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC112840 BINDING 
SITE, designated SEQ ID:2384, to the nucleotide sequence 



of VGAM202 RNA, herein designated VGAM RNA, also 
designated SEQ ID:537. 

[6056] Another function of VGAM202 is therefore inhibition of 

LOC112840 (Accession NM_080666). Accordingly, utilities 
of VGAM202 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC112840. LOC136895 (Accession NM_138811) is an- 
other VGAM202 host target gene. LOC136895 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC136895, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC136895 BINDING SITE, designated SEQ ID:2458, to 
the nucleotide sequence of VGAM202 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:537. 

[6057] Another function of VGAM202 is therefore inhibition of 

LOC136895 (Accession NM_138811). Accordingly, utilities 
of VGAM202 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC136895. LOC145790 (Accession XM_085234) is an- 
other VGAM202 host target gene. LOC145790 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC145790, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145790 BINDING SITE, designated SEQ ID:3083, to 
the nucleotide sequence of VGAM202 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:537. 

[6058] Another function of VGAM202 is therefore inhibition of 

LOC145790 (Accession XM_085234). Accordingly, utilities 
of VGAM202 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145790. LOC151040 (Accession XM.087082) is an- 
other VGAM202 host target gene. LOC151040 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC151040, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151040 BINDING SITE, designated SEQ ID:3153, to 
the nucleotide sequence of VGAM202 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:537. 

[6059] Another function of VGAM202 is therefore inhibition of 

LOC151040 (Accession XM.087082). Accordingly, utilities 



of VGAM202 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151040. LOC157869 (Accession XM.088409) is an- 
other VGAM202 host target gene. LOC157869 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC157869, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157869 BINDING SITE, designated SEQ ID:3207, to 
the nucleotide sequence of VGAM202 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:537. 
[6060] Another function of VGAM 2 02 is therefore inhibition of 

LOC157869 (Accession XM_088409). Accordingly, utilities 
of VGAM202 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157869. LOC222028 (Accession XM.168382) is an- 
other VGAM202 host target gene. LOC222028 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222028, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC222028 BINDING SITE, designated SEQ ID:3631, to 
the nucleotide sequence of VGAM202 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:537. 

[6061] Another function of VGAM202 is therefore inhibition of 

LOC222028 (Accession XM_168382). Accordingly, utilities 
of VGAM202 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222028. LOC222252 (Accession XM.168640) is an- 
other VGAM202 host target gene. LOC222252 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222252, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222252 BINDING SITE, designated SEQ ID:3652, to 
the nucleotide sequence of VGAM202 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:537. 

[6062] Another function of VGAM202 is therefore inhibition of 

LOC222252 (Accession XM.168640). Accordingly, utilities 
of VGAM202 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222252. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 203 (VGAM203) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6063] VGAM203 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM203 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6064] VGAM203 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM203 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6065] VGAM 2 03 gene encodes a VGAM203 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM203 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM203 precursor RNA is designated SEQ 
ID: 189, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:189 is 
located at position 108588 relative to the genome of Vac- 



cinia Virus. 

[6066] VGAM203 precursor RNA folds onto itself, forming 

VGAM203 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6067] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM203 folded precursor RNA into VGAM203 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM203 RNA is designated SEQ ID:538, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6068] VGAM203 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM203 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 03 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[6069] VGAM 2 03 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM203 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM203 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 03 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM203 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6070] The complementary binding of VGAM203 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM203 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM203 host tar- 
get RNA into VGAM203 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6071] | t j S appreciated that VGAM203 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM203 host target genes. The mRNA of 
each one of this plurality of VGAM203 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM203 RNA, herein designated VGAM 
RNA, and which when bound by VGAM203 RNA causes in- 
hibition of translation of respective one or more VGAM203 
host target proteins. 



[6072] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM203 gene, herein designated VGAM GENE, on one or 
more VGAM203 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[6073] it is yet further appreciated that a function of VGAM203 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM203 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM203 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM203 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6074] Nucleotide sequences of the VGAM203 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM203 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM203 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 03 are further 
described hereinbelow with reference to Table 1. 

[6075] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM203 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM203 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6076] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM203 gene, herein designated VGAM is 
inhibition of expression of VGAM203 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM203 correlate with, and may be deduced 



from, the identity of the target genes which VGAM203 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[6077] FLJ20485 (Accession NM.019042) is a VGAM203 host tar- 
get gene. FLJ20485 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ20485, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ20485 BINDING SITE, designated 
SEQ ID: 1875, to the nucleotide sequence of VGAM203 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:538. 

[6078] A function of VGAM203 is therefore inhibition of FLJ20485 
(Accession NM_019042). Accordingly, utilities of 
VGAM203 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20485. 
LOC132617 (Accession XM.067939) is another VGAM203 
host target gene. LOC132617 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC132617, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of LOC132617 BINDING 
SITE, designated SEQ ID:3040, to the nucleotide sequence 
of VGAM203 RNA, herein designated VGAM RNA, also 
designated SEQ ID:538. 

[6079] Another function of VGAM203 is therefore inhibition of 

LOC132617 (Accession XM_067939). Accordingly, utilities 
of VGAM203 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC132617. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 204 (VGAM204) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6080] VGAM204 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM204 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6081] VGAM 2 04 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM204 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
[6082] VGAM204 gene encodes a VGAM204 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM204 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM204 precursor RNA is designated SEQ 
ID: 190, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:190 is 
located at position 108944 relative to the genome of Vac- 
cinia Virus. 

[6083] VGAM204 precursor RNA folds onto itself, forming 

VGAM 2 04 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6084] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM204 folded precursor RNA into VGAM204 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM204 RNA is designated SEQ ID:539, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6085] VGAM204 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM204 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 04 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[6086] VGAM 2 04 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM204 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM204 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM204 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM204 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[6087] The complementary binding of VGAM204 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 04 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM204 host tar- 
get RNA into VGAM204 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[6088] ^ is appreciated that VGAM204 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM204 host target genes. The mRNA of 
each one of this plurality of VGAM204 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM204 RNA, herein designated VGAM 
RNA, and which when bound by VGAM204 RNA causes in- 
hibition of translation of respective one or more VGAM204 
host target proteins. 

[6089] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM204 gene, herein designated VGAM GENE, on one or 
more VGAM204 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6090] | t j S yet further appreciated that a function of VGAM204 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM204 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM204 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM204 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6091] Nucleotide sequences of the VGAM204 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM204 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM204 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 04 are further 
described hereinbelow with reference to Table 1. 

[6092] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM204 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VCAM204 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6093] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM204 gene, herein designated VGAM is 
inhibition of expression of VGAM204 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM204 correlate with, and may be deduced 
from, the identity of the target genes which VGAM204 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6094] Period Homolog 2 (Drosophila) (PER2, Accession 

NM.022817) is a VGAM 2 04 host target gene. PER2 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by PER2, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of PER2 
BINDING SITE, designated SEQ ID:2013, to the nucleotide 
sequence of VGAM204 RNA, herein designated VGAM 
RNA, also designated SEQ ID:539. 



[6095] a function of VGAM204 is therefore inhibition of Period 
Homolog 2 (Drosophila) (PER2, Accession NM.022817), a 
gene which Period homolog 2; putative circadian clock 
protein; has a PAS dimerization domain. Accordingly, util- 
ities of VGAM204 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PER2. The function of PER2 has been established by previ- 
ous studies. To investigate the biologic role of NPAS2 
(OMIM Ref. No. 603347), Reick et al. (2001) prepared a 
neuroblastoma cell line capable of conditional induction 
of the NPAS2:BMAL1 (OMIM Ref. No. 602550) heterodimer 
and identified putative target genes by representational 
difference analysis, DNA microarrays, and Northern blot- 
ting. Coinduction of NPAS2 and BMAL1 activated tran- 
scription of the endogenous Perl, Per2, and Cryl (OMIM 
Ref. No. 601933) genes, which encode negatively activat- 
ing components of the circadian regulatory apparatus, 
and repressed transcription of the endogenous BMAL1 
gene. Analysis of the frontal cortex of wildtype mice kept 
in a 24-hour light-dark cycle revealed that Perl, Per2, and 
Cryl mRNA levels were elevated during darkness and re- 
duced during light, whereas BMAL1 mRNA displayed the 
opposite pattern. In situ hybridization assays of mice kept 



in constant darkness revealed that Per2 mRNA abundance 
did not oscillate as a function of circadian cycle in 
NPAS2-deficient mice. Thus, NPAS2 likely functions as 
part of a molecular clock operative in the mammalian 
forebrain. Animal model experiments lend further support 
to the function of PER2. Shearman et al. (2000) demon- 
strated that in the mouse, the core mechanism for the 
master circadian clock consists of interacting positive and 
negative transcription and translation feedback loops. 
Analysis of Clock/Clock (OMIM Ref. No. 601851) mutant 
mice, homozygous Per2 mutants, and Cry-deficient mice 
revealed substantially altered Bmall (OMIM Ref. No. 
602550) rhythms, consistent with a dominant role of Per2 
in the positive regulation of the Bmall loop. In vitro anal- 
ysis of Cry inhibition of Clock:Bmall-mediated transcrip- 
tion shows that the inhibition is through direct protein- 
protein interactions, independent of the Per and Tim 
(OMIM Ref. No. 603887) proteins. Per2 is a positive regu- 
lator of the Bmall loop, and Cryl and Cry 2 are the nega- 
tive regulators of the Period and Cryptochrome cycles. 
[6096] it is appreciated that the abovementioned animal model 
for PER2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 



ciated from the publications sited hereinbelow. 

[6097] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6098] Shearman, L P.; Sriram, S.; Weaver, D. R.; Maywood, E. S.; 
Chaves, I.; Zheng, B.; Kume, K.; Lee, C. C; van der Horst, 
G. T. J.; Hastings, M. H.; Reppert, S. M. : Interacting 
molecular loops in the mammalian circadian clock. Sci- 
ence 288: 1013-1019, 2000. ; and 

[6099] shearman, L. P.; Zylka, M. J.; Weaver, D. R.; Kolakowski, L. 
F., Jr.; Reppert, S. M. : Two period homologs: circadian ex- 
pression and photic regulation in the suprachiasmatic nu- 
clei. Neu. 

[6100] Further studies establishing the function and utilities of 
PER2 are found in John Hopkins OMIM database record ID 
603426, and in sited publications numbered 213-214, 
1451-1452, 312, 1865-186 and 1962 listed in the bibli- 
ography section hereinbelow, which are also hereby incor- 
porated by reference. Solute Carrier Family 14 (urea trans- 
porter), Member 2 (SLC14A2, Accession NM_007163) is 
another VGAM204 host target gene. SLC14A2 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by SLC14A2, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SLC14A2 BINDING SITE, designated SEQ ID: 1360, to the 
nucleotide sequence of VGAM204 RNA, herein designated 
VGAM RNA, also designated SEQ ID:539. 
[6101] Another function of VGAM204 is therefore inhibition of 
Solute Carrier Family 14 (urea transporter), Member 2 
(SLC14A2, Accession NM_007163), a gene which is a renal 
urea transporter 2. Accordingly, utilities of VGAM204 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SLC14A2. The function 
of SLC14A2 has been established by previous studies. Ge- 
netic variation in proteins that determine sodium reab- 
sorption and excretion significantly influences blood 
pressure. Ranade et al. (2001) investigated whether nu- 
cleotide variation in human UT2 could be associated with 
variation in blood pressure. Seven single-nucleotide poly- 
morphisms (SNPs) were identified, including val227 to ile 
and ala357 to thr. Over 1,000 hypertensive and low- 
normotensive individuals of Chinese origin were geno- 
typed. The ile227 and ala357 alleles were associated with 
low diastolic blood pressure in men but not women, with 



odds ratios 2.1 (95% confidence interval 1.5-2.7, P less 
than 0.001) and 1.5 (95% confidence interval 1.2-1.8, P 
less than 0.001), respectively. There was a similar trend 
for systolic blood pressure, and odds ratios for the ile227 
and ala357 alleles were 1.7 (95% confidence interval 
1.2-2.3, P = 0.002) and 1.3 (95% confidence interval 
1.1-1.6, P = 0.007), respectively, in men. DeStefano et al. 
(1998) identified a locus for orthostatic hypotension 
(OHDS; 143850) on chromosome 18q, with a peak lod 
score of 3.92 at D18S1367 in 2 linked families. The prox- 
imity of human UT2 makes it a potential candidate gene 
for this autosomal dominant disorder. 

[6102] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 6103 ] Ranade, K.; Wu, K.-W.; Hwu, C.-M.; Ting, C.-T.; Pei, D.; 
Pesich, R.; Hebert, J.; Chen, Y.-D. I.; Pratt, R.; Olshen, R.; 
Masaki, K.; Risch, N.; Cox, D. R.; Botstein, D. : Genetic 
variation in the human urea transporter-2 is associated 
with variation in blood pressure. Hum. Molec. Genet. 10: 
2157-2164, 2001. ; and 

[6104] DeStefano, A. L; Baldwin, C. T.; Burzstyn, M.; Gavras, I.; 
Handy, D. E.; Joost, O.; Martel, T.; Nicolaou, M.; Schwartz, 



F.; Streeten, D. H. P.; Farrer, L. A.; Gavras, H. : Autosomal 
domin. 

[6105] Further studies establishing the function and utilities of 
SLC14A2 are found in John Hopkins OMIM database 
record ID 601611, and in sited publications numbered 
2819-2052 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome 20 Open Reading Frame 82 (C20orf82, 
Accession XM.097736) is another VGAM204 host target 
gene. C20orf82 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by C20orf82, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of C20orf82 BINDING SITE, designated 
SEQ ID:3316, to the nucleotide sequence of VGAM204 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:539. 

[6106] Another function of VGAM204 is therefore inhibition of 
Chromosome 20 Open Reading Frame 82 (C20orf82, Ac- 
cession XM_097736). Accordingly, utilities of VGAM 2 04 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf82. DK- 



FZp566D234 (Accession XM_030162) is another VGAM204 
host target gene. DKFZp566D234 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DKFZp566D234, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZp566D234 BINDING SITE, designated SEQ ID:2610, to 
the nucleotide sequence of VGAM204 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:539. 
[6107] Another function of VGAM204 is therefore inhibition of 
DKFZp566D234 (Accession XM.030162). Accordingly, 
utilities of VGAM204 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp566D234. EFS2 (Accession NM.005864) is an- 
other VGAM204 host target gene. EFS2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by EFS2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of EFS2 BINDING 
SITE, designated SEQ ID:1257, to the nucleotide sequence 
of VGAM204 RNA, herein designated VGAM RNA, also 



designated SEQ ID:539. 

[6108] Another function of VGAM204 is therefore inhibition of 
EFS2 (Accession NM_005864). Accordingly, utilities of 
VGAM204 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EFS2. 
FLJ13194 (Accession NM.025146) is another VGAM204 
host target gene. FLJ13194 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ13194, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13194 BINDING SITE, 
designated SEQ ID:2140, to the nucleotide sequence of 
VGAM204 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:539. 

[6109] Another function of VGAM204 is therefore inhibition of 

FLJ13194 (Accession NM_025146). Accordingly, utilities of 
VGAM204 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13194. 
Zinc Finger Protein 291 (ZNF291, Accession NM_020843) 
is another VGAM 2 04 host target gene. ZNF291 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by ZNF291, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ZNF291 BINDING SITE, designated SEQ ID: 1930, to the nu- 
cleotide sequence of VGAM204 RNA, herein designated 
VGAM RNA, also designated SEQ ID:539. 

[6110] Another function of VGAM204 is therefore inhibition of 
Zinc Finger Protein 291 (ZNF291, Accession NM_020843). 
Accordingly, utilities of VGAM204 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF291. LOC157503 (Accession 
XM.098767) is another VGAM204 host target gene. 
LOC157503 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
LOC157503, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC157503 BINDING SITE, desig- 
nated SEQ ID:3380, to the nucleotide sequence of 
VGAM 2 04 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:539. 

[61 1 1] Another function of VGAM204 is therefore inhibition of 

LOC157503 (Accession XM_098767). Accordingly, utilities 



of VGAM204 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157503. LOC254431 (Accession XM.173024) is an- 
other VGAM204 host target gene. LOC254431 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 54431, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254431 BINDING SITE, designated SEQ ID:3716, to 
the nucleotide sequence of VGAM204 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:539. 
12 ] Another function of VGAM204 is therefore inhibition of 
LOC254431 (Accession XM_173024). Accordingly, utilities 
of VGAM204 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254431. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 205 (VGAM205) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[6113] VGAM205 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM205 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6114] VGAM205 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM205 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6115] VGAM205 gene encodes a VGAM205 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM205 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM205 precursor RNA is designated SEQ 
ID: 191, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:191 is 
located at position 108758 relative to the genome of Vac- 
cinia Virus. 

[6116] VGAM205 precursor RNA folds onto itself, forming 

VGAM205 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
t 6117 ] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM205 folded precursor RNA into VGAM205 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM205 RNA is designated SEQ ID:540, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6118] VGAM205 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM205 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM205 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
1 9] VGAM205 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM205 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM205 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM205 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM205 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[6120] The complementary binding of VGAM205 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM205 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM205 host tar- 
get RNA into VGAM205 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6121] It is appreciated that VGAM205 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM205 host target genes. The mRNA of 
each one of this plurality of VGAM205 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM205 RNA, herein designated VGAM 
RNA, and which when bound by VGAM205 RNA causes in- 
hibition of translation of respective one or more VGAM205 
host target proteins. 

t 6122 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM205 gene, herein designated VGAM GENE, on one or 
more VGAM205 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6123] | t j S y et further appreciated that a function of VGAM205 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM205 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM205 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM205 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6124] Nucleotide sequences of the VGAM205 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM205 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM205 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM205 are further 
described hereinbelow with reference to Table 1. 

[6125] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM205 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM205 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6126] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM205 gene, herein designated VGAM is 
inhibition of expression of VGAM205 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM205 correlate with, and may be deduced 
from, the identity of the target genes which VGAM205 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6127] Breast Cancer 1, Early Onset (BRCA1, Accession 

NM.007306) is a VGAM205 host target gene. BRCA1 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by BRCA1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of BRCA1 BINDING SITE, designated SEQ ID: 1390, to the 
nucleotide sequence of VGAM205 RNA, herein designated 
VGAM RNA, also designated SEQ ID:540. 
[6128] a function of VGAM205 is therefore inhibition of Breast 
Cancer 1, Early Onset (BRCA1, Accession NM.007306). 
Accordingly, utilities of VGAM205 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with BRCA1. Chromosome 18 Open Reading 
Frame 1 (C18orfl, Accession XM_012723) is another 
VGAM205 host target gene. C18orfl BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by C18orfl, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of C18orfl 
BINDING SITE, designated SEQ ID:2562, to the nucleotide 
sequence of VGAM205 RNA, herein designated VGAM 
RNA, also designated SEQ ID:540. 



[6129] Another function of VGAM205 is therefore inhibition of 

Chromosome 18 Open Reading Frame 1 (C18orfl, Acces- 
sion XM_012723), a gene which displays selective expres- 
sion, regulated spatially and temporally. Accordingly, util- 
ities of VGAM205 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C18orfl. The function of C18orfl and its association with 
various diseases and clinical conditions, has been estab- 
lished by previous studies, as described hereinabove with 
reference to VGAM156.Centaurin, Delta 1 (CENTD1, Ac- 
cession NM_015230) is another VGAM205 host target 
gene. CENTD1 BINDING SITE1 and CENTD1 BINDING SITE2 
are HOST TARGET binding sites found in untranslated re- 
gions of mRNA encoded by CENTD1, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CENTD1 
BINDING SITE1 and CENTD1 BINDING SITE2, designated 
SEQ ID: 1614 and SEQ ID:2473 respectively, to the nu- 
cleotide sequence of VGAM205 RNA, herein designated 
VGAM RNA, also designated SEQ ID:540. 



[6130] Another function of VGAM205 is therefore inhibition of 
Centaurin, Delta 1 (CENTD1, Accession NM.015230), a 
gene which is nvolved in cell signaling/communication. 
Accordingly, utilities of VGAM205 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CENTD1. The function of CENTD1 has 
been established by previous studies. By screening brain 
cDNAs for the potential to encode proteins that are at 
least 50 kD, Nagase et al. (1998) identified a partial cDNA 
encoding CENTD1, which they called KIAA0580. The pro- 
tein was predicted to be involved in cell signaling/ 
communication. RT-PCR analysis detected expression of 
KIAA0580 in all tissues tested except skeletal muscle. By 
searching sequence databases, followed by 5-prime RACE, 
Miura et al. (2002) obtained full-length cDNAs encoding 
CENTD1 and CENTD2 (OMIM Ref. No. 606646), which they 
called ARAP2 and ARAP1, respectively. Like ARAP1, the 
1,704-amino acid ARAP2 protein contains ARF-GAP (see 
OMIM Ref. No. 103180), RHO-GAP (see OMIM Ref. No. 
602732), ankyrin repeat (see OMIM Ref. No. 605787), RAS 
(OMIM Ref. No. 190020)-associating, and 5 pleckstrin 
(OMIM Ref. No. 173570) homology (PH) domains. How- 
ever, unlike ARAP1, ARAP2 also has a sterile alpha motif 



(SAM) domain like that found in EphA receptor (see OMIM 
Ref. No. 179610) and a region of homology to the switch- 
2 domain of RAB13 (OMIM Ref. No. 602672). The RHO- 
GAP domain of ARAP2 lacks the predicted catalytic argi- 
nine and is therefore unlikely to have RHO-GAP activity. 
Northern blot analysis showed that ARAP2 is much more 
variably expressed than ARAP1. The highest ARAP2 ex- 
pression levels were in brain, thymus, spleen, kidney, pe- 
ripheral blood leukocytes, lymph node, spinal cord, and 
thyroid. Two messages at 7.5 and 11 kb were found in 
brain, and 7.5- and 8.5-kb messages were found in thy- 
mus, spleen, kidney, peripheral blood leukocytes, and 
lymph node. Of the hematopoietic tissues examined, only 
bone marrow did not show ARAP2 expression. 

[6131] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6132] Miura, K.; Jacques, K. M.; Stauffer, S.; Kubosaki, A.; Zhu, 
K.; Hirsch, D. S.; Resau, J.; Zheng, Y.; Randazzo, P. A. : 
ARAP1: a point of convergence for Arf and Rho signaling. 
Molec. Cell 9: 109-119, 2002. ; and 

[6133] Nagase, T.; Ishikawa, K.; Miyajima, N.; Tanaka, A.; Kotani, 
H.; Nomura, N.; Ohara, O. : Prediction of the coding se- 



quences of unidentified human genes. IX. The complete 
sequences of 10. 
[6134] Further studies establishing the function and utilities of 
CENTD1 are found in John Hopkins OMIM database record 
ID 606645, and in sited publications numbered 141 and 
1563 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. EPB72 
(Accession NM_004099) is another VGAM205 host target 
gene. EPB72 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
EPB72, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EPB72 BINDING SITE, designated SEQ 
ID: 1086, to the nucleotide sequence of VGAM205 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:540. 

[6135] Another function of VGAM205 is therefore inhibition of 

EPB72 (Accession NM_004099), a gene which may regulate 
cation conductance. Accordingly, utilities of VGAM205 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with EPB72. The function of 
EPB72 has been established by previous studies. Erythro- 



cyte surface protein band 7.2 is a 29,000-kD integral 
membrane protein that is exposed on the cytoplasmic 
surface of the membrane and is susceptible to phospho- 
rylation by a cAMP-dependent protein kinase. Deficiency 
of this protein in red cells is responsible for stomatocyto- 
sis (OMIM Ref. No. 185000). The same protein can be 
demonstrated in human cell lines of epithelial and lym- 
phoid origin, notably in HeLa cells. Hiebl-Dirschmied et al. 
(1991), therefore, could screen HeLa cell cDNA expression 
libraries with antibodies to the protein in order to isolate 
cDNA clones, determine the nucleotide sequence, and 
study the structure of the protein. HeLa and bone marrow 
cell-derived sequences were identical, except for one nu- 
cleotide; the deduced sequence of 287 amino acids was 
confirmed by sequence identity with peptides of the ery- 
throid protein. Structural analysis assigned band 7 protein 
to the type lb transmembrane proteins. Westberg et al. 
(1993) used a cDNA clone coding for stomatin to deter- 
mine the chromosomal localization of the EPB72 gene. 
They assigned the gene to human chromosome 9 by 
Southern blot analysis of somatic cell hybrids. By analysis 
of hybrid cells containing only parts of chromosome 9, 
they regionalized the assignment to 9q34.1, proximal to 



the breakpoint that creates the Philadelphia chromosome 
of chronic myeloid leukemia (CML; 151410) and, there- 
fore, proximal to the Abelson oncogene (OMIM Ref. No. 
189980). Using fluorescence in situ hybridization, Gal- 
lagher et al. (1993) likewise mapped the EPB72 gene to 
9q33-q34. They showed that EPB72 was not translocated 
with the 3-prime end of the ABL gene in the Philadelphia 
chromosome, suggesting that the EPB72 gene is cen- 
tromeric to the ABL gene. Pilz et al. (1994) demonstrated 
that the homologous gene is located on mouse chromo- 
some 2. To gain additional insight into the structure and 
function of this protein, Gallagher et al. (1995) cloned the 
mouse band 7.2b cDNA and studied its tissue-specific ex- 
pression. They isolated 2,873 bp of cDNA with an open 
reading frame of 852 bp. The predicted protein was 284 
amino acids with a molecular weight of 31 kD. They de- 
tected a wide pattern of expression, with high levels of 
mRNA in heart, liver, skeletal muscle, and testis but low 
levels in lung, brain, and spleen. Using fluorescence in 
situ hybridization, the murine band 7.2b gene was 
mapped to chromosome 2, at the border of the distal re- 
gion of 2B and proximal region of CI, syntenic to 9q, the 
location of the human homolog. Models of the predicted 



protein structure showed a short NH2-terminal head, a 
strongly hydrophobic 28-amino acid stretch presumably 
encoding a single membrane-spanning domain, and a 
large domain composed of beta sheet and alpha helix. 
Database searching showed no significant homology of 
other known proteins to either the human or the murine 
band 7.2b. Gallagher and Forget (1995) determined the 
sequence of the full-length human band 7.2b cDNA, char- 
acterized the genomic structure of the EPB72 gene, stud- 
ied its pattern of expression in different tissues, and 
characterized the promoter of the gene. The gene is com- 
posed of 7 exons distributed over 40 kb of DNA. Its pro- 
moter was identified as lacking a TATA box and to be GC- 
rich. It directed high-level expression of a reporter gene 
in both erythroid and non-erythroid cells. Unfried et al. 
(1995) showed that the human EPB72 gene contains 7 ex- 
ons spanning about 30 kb. Two polyadenylation signals 
were found in the 3-prime UTR accounting for the 3.2- 
and 3.3-kb RNAs that are observed in Northern blots. An- 
imal model experiments lend further support to the func- 
tion of EPB72. To examine the relationship between ery- 
throcyte membrane protein 7.2b deficiency and the 
hemolytic anemia of human hereditary stomatocytosis, 



Zhu et al. (1999) created 7.2b knockout mice by standard 
gene targeting approaches. Despite a complete absence of 
protein 7.2b in homozygous knockout mice, there was no 
hemolytic anemia, and mouse red blood cells were normal 
in morphology, cell indices, hydration status, monovalent 
cation content, and ability to translocate lipids. Thus, their 
experiments suggested that 7.2b deficiency plays no di- 
rect role in the etiology of stomatocytosis and excluded 
any role of this protein as a mediator of cation transport 
in red blood cells. 

[6136] it is appreciated that the abovementioned animal model 
for EPB72 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6137] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6138] zhu, Y.; Paszty, C; Turetsky, T.; Tsai, S.; Kuypers, F. A.; 

Lee, C; Cooper, P.; Gallagher, P. C; Stevens, M. E.; Rubin, 
E.; Mohandas, N.; Mentzer, W. C. : Stomatocytosis is ab- 
sent in 'stomatin'-deficient murine red blood cells. Blood 
93: 2404-2410, 1999. ; and 

[6139] zhu, Y.; Paszty, C; Turetsky, T.; Tsai, S.; Kuypers, F. A.; 



Lee, C; Cooper, P.; Gallagher, P. C; Stevens, M. E.; Rubin, 
E.; Mohandas, N.; Mentzer, W. C. : Stomatocytosis is ab- 
sent in. 

[6140] Further studies establishing the function and utilities of 

EPB72 are found in John Hopkins OMIM database record ID 
133090, and in sited publications numbered 960-967 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Guanylate Binding 
Protein 1, Interferon-inducible, 67kDa (GBP1, Accession 
NM_002053) is another VGAM205 host target gene. GBP1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by GBP1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GBP1 BINDING SITE, designated SEQ ID:894, to the nu- 
cleotide sequence of VGAM205 RNA, herein designated 
VGAM RNA, also designated SEQ ID:540. 

[6141] Another function of VGAM205 is therefore inhibition of 
Guanylate Binding Protein 1, Interferon-inducible, 67kDa 
(GBP1, Accession NM_002053), a gene which specifically 
binds guanylate nucleotides (GMP, GDP and GTP). Accord- 
ingly, utilities of VGAM205 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with GBP1. The function of GBP1 has been estab- 
lished by previous studies. Interferons are cytokines that 
have antiviral effects and inhibit tumor cell proliferation. 
They induce a large number of genes in their target cells, 
including those coding for the guanylate-binding proteins 
(GBPs). GBPs are characterized by their ability to specifi- 
cally bind guanine nucleotides (GMP, GDP, and GTP) and 
are distinguished from the GTP-binding proteins by the 
presence of 2 binding motifs rather than 3. Cheng et al. 
(1991) cloned the cDNAs for GBP1 (a 67-kD protein) and 
GBP2 (partial cDNA; 600412). Strehlow et al. (1994) iden- 
tified the human GBP1 gene and showed that it contains 
11 exons. By use of somatic cell hybrid DNAS, they 
mapped the gene to human chromosome 1. A mouse ho- 
molog of GBP1 has been mapped to the distal region of 
mouse chromosome 3 (Prochazka et al., 1985). Strehlow 
et al. (1994) also identified and partially characterized a 
third novel member of the family (GBP3; 600413) which 
shows significant sequence similarity to both GBP1 and 
GBP2. The putative window of embryo implantation in the 
human opens between days 19 to 24 of the menstrual cy- 
cle. A major challenge in the study of human reproduction 



is to identify the molecular signals that participate in the 
establishment of this critical receptive phase in the con- 
text of the natural cycle. Toward this goal, Kumar et al. 
(2001) analyzed human endometrial biopsies at various 
days of the menstrual cycle by mRNA differential display. 
They isolated several cDNAs representing genes that are 
either up- or downregulated within the putative window 
of implantation. They identified one of these genes as 
GBP1, which possesses GTPase activity. Analysis of en- 
dometrial biopsies by Northern blot and RT-PCR demon- 
strated that GBP1 mRNA is specifically induced at the mid- 
secretory phase of the menstrual cycle. In situ hybridiza- 
tion analysis revealed that GBP1 mRNA expression is lo- 
calized in the glandular epithelial cells as well as in the 
stroma in the immediate vicinity of the glands. The au- 
thors concluded that its unique expression overlapping 
the putative window of implantation suggests that GBP1 
may serve as a useful marker of uterine receptivity in the 
human. 

[6142] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6143] Cheng, Y.-S. E.; Patterson, C. E.; Staeheli, P. : Interferon-in- 



duced guanylate-binding proteins lack an N(T)KXD con- 
sensus motif and bind GMP in addition to GDP and GTP. 
Molec. Cell. Biol. 11: 4717-4725, 1991. ; and 

[6144] Kumar, S.; Li, Q.; Dua, A.; Ying, Y.-K.; Bagchi, M. K.; 

Bagchi, I. C. : Messenger ribonucleic acid encoding inter- 
feron-inducible guanylate binding protein 1 is induced in 
human endometri. 

[6145] Further studies establishing the function and utilities of 
GBP1 are found in John Hopkins OMIM database record ID 
600411, and in sited publications numbered 2214-2217 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Matrix Metallopro- 
teinase 2 (gelatinase A, 72kDa gelatinase, 72kDa type IV 
collagenase) (MMP2, Accession NM.004530) is another 
VGAM205 host target gene. MMP2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by MMP2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MMP2 BINDING SITE, 
designated SEQ ID:1124, to the nucleotide sequence of 
VGAM205 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:540. 



[6146] Another function of VGAM205 is therefore inhibition of 
Matrix Metalloproteinase 2 (gelatinase A, 72kDa gelati- 
nase, 72kDa type IV collagenase) (MMP2, Accession 
NM_004530). Accordingly, utilities of VGAM205 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MMP2. Pleckstrin Homol- 
ogy, Sec7 and Coiled/coil Domains 4 (PSCD4, Accession 
NM.013385) is another VGAM205 host target gene. 
PSCD4 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by PSCD4, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of PSCD4 BINDING SITE, designated SEQ ID: 1447, 
to the nucleotide sequence of VGAM205 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:540. 

[6147] Another function of VGAM205 is therefore inhibition of 
Pleckstrin Homology, Sec7 and Coiled/coil Domains 4 
(PSCD4, Accession NM_013385), a gene which promotes 
guanine-nucleotide exchange on arfl and arf5. Accord- 
ingly, utilities of VGAM205 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PSCD4. The function of PSCD4 has been estab- 



lished by previous studies. ADP-ribosylation factors, or 
ARFS (see OMIM Ref. No. ARF1; 103180), are small GTP- 
binding proteins within the Ras superfamily that regulate 
vesicle trafficking in eukaryotic cells. ARF1 recruits coat 
proteins (e.g., COPA; 601924) to membranes on the cyto- 
plasmic face of the Golgi apparatus. The PSCD proteins 
(e.g., PSCD1; 182115), a family of proteins containing a 
C-terminal pleckstrin homology (PH) domain and a central 
200-amino acid region similar to a domain within the 
yeast Sec7 protein, which is required for vesicular traffic 
of polypeptides through the Golgi, function as guanine- 
nucleotide exchange factors (GEFs) for ARFs. Klarlund et 
al. (1997) identified a cDNA encoding mouse Grpl 
(general receptor for phosphoinositides-1) by screening 
mouse adipocyte and brain cDNA expression libraries with 
phosphoinositide probes. By searching an EST database 
for sequences similar to mouse brain Grpl, followed by 
PCR and screening of a human blood cDNA library, 
Venkateswarlu et al. (1998) obtained a cDNA encoding 
PSCD3, which they called GRPl. Sequence analysis showed 
that the predicted 399-amino acid PSCD3 protein contains 
a 39-amino acid coiled-coil domain, a 172-amino acid 
Sec7 domain, and a 118-amino acid PH domain. PSCD3 



shares 82.7% and 79.5% amino acid identity with PSCD1 
and PSCD2 (OMIM Ref. No. 602488), respectively, as well 
as 98.8% identity with mouse Grpl. By Scatchard and mu- 
tational analyses, Venkateswarlu et al. (1998) determined 
that PSCD3 binds via its PH domain to the inositol head 
group of phosphatidylinositol 3,4,5-triphosphate with 
high affinity. Confocal laser microscopy demonstrated 
that stimulation of cells with either epidermal growth fac- 
tor (EGF; 131530) or nerve growth factor (NGF; 162030) 
results in PH domain-dependent translocation of PSCD3 
from the cytosol to the plasma membrane. The transloca- 
tion was rapid and transient with EGF, whereas NGF medi- 
ated a relatively longer translocation. By searching an EST 
database for Sec7 domain-related sequences and by 
screening a placenta cDNA library, Franco et al. (1998) 
isolated a cDNA encoding PSCD3, which they called 
ARN03. Northern blot analysis revealed that PSCD3, in 
contrast to the ubiquitously expressed PSCD1 and PSCD2, 
is expressed as a 4.5-kb transcript that is almost absent 
from liver, thymus, and peripheral blood lymphocytes. 
Franco et al. (1998) found that PSCD3, like PSCD1 and 
PSCD2, shows GEF activity, mediated by the Sec7 domain, 
towards ARF1 but not ARF6 (OMIM Ref. No. 600464). Im- 



munofluorescence microscopy indicated that overexpres- 
sion of PSCD3 induces major morphologic alterations of 
the Golgi apparatus, including redistribution of Golgi resi- 
dent proteins and the coat protein COPB (OMIM Ref. No. 
600959). Lietzke et al. (2000) and Ferguson et al. (2000) 
determined the structure of the GRP1 PH domain in the 
unliganded form and bound to inositol 
1,3,4, 5-tetraphosphate. Lietzke et al. (2000) found that a 
novel mode of phosphoinositide recognition involving a 
20-residue insertion within the beta-6/beta-7 loop ex- 
plains the unusually high specificity of the GRP1 PH do- 
main and the promiscuous 3-phosphoinositide binding 
typical of several other PH domains, including that of pro- 
tein kinase B (AKT1; 164730). By comparing the GRP1 PH 
domain to other PH domains, general determinants of 
3-phosphoinositide recognition and specificity could be 
deduced. 

[6148] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6149] Ferguson, K. M.; KavranJ. M.; Sankaran, V. G.; Fournier, 
E.; Isakoff, S. J.; Skolnik, E. Y.; Lemmon, M. A. : Structural 
basis for discrimination of 3-phosphoinositides by pleck- 



strin homology domains. Molec. Cell 6: 373-384, 2000. ; 
and 

[6150] Franco, M.; BorettoJ.; Robineau, S.; Monier, S.; Goud, B.; 
Chardin, P.; Chavrier, P. : ARN03, a Sec7-domain guanine 
nucleotide exchange factor for ADP ribosylation factor 1, 
is invol. 

[6151] Further studies establishing the function and utilities of 
PSCD4 are found in John Hopkins OMIM database record 
ID 606514, and in sited publications numbered 2451 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Solute Carrier Fam- 
ily 7 (cationic amino acid transporter, y+ system), Member 
6 (SLC7A6, Accession NM_003983) is another VGAM205 
host target gene. SLC7A6 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by SLC7A6, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SLC7A6 BINDING SITE, 
designated SEQ ID: 1077, to the nucleotide sequence of 
VGAM205 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:540. 

[6152] Another function of VGAM205 is therefore inhibition of 



Solute Carrier Family 7 (cationic amino acid transporter, 
y+ system), Member 6 (SLC7A6, Accession NM_003983), a 
gene which is involved in mediating amino acid transport. 
Accordingly, utilities of VGAM205 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SLC7A6. The function of SLC7A6 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM48.X Kell Blood Group 
Precursor-related, Y-linked (XKRY, Accession NM.004677) 
is another VGAM205 host target gene. XKRY BINDING 
SITE1 and XKRY BINDING SITE2 are HOST TARGET binding 
sites found in untranslated regions of mRNA encoded by 
XKRY, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of XKRY BINDING SITE1 and XKRY BINDING SITE2, 
designated SEQ ID:1142 and SEQ ID:2551 respectively, to 
the nucleotide sequence of VGAM205 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 540. 
[6153] Another function of VGAM205 is therefore inhibition of X 
Kell Blood Group Precursor-related, Y-linked (XKRY, Ac- 
cession NM_004677). Accordingly, utilities of VGAM205 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with XKRY. Chromo- 
some 3 Open Reading Frame 4 (C3orf4, Accession 
NM.019895) is another VGAM205 host target gene. 
C3orf4 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
C3orf4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C3orf4 BINDING SITE, designated SEQ 
ID: 1890, to the nucleotide sequence of VGAM205 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:540. 

[6154] Another function of VGAM205 is therefore inhibition of 

Chromosome 3 Open Reading Frame 4 (C3orf4, Accession 
NM_019895). Accordingly, utilities of VGAM205 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C3orf4. FLJ10483 
(Accession NM.018108) is another VGAM205 host target 
gene. FLJ10483 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by FLJ10483, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10483 BINDING SITE, designated 
SEQ ID: 1781, to the nucleotide sequence of VGAM205 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:540. 

[6155] Another function of VGAM205 is therefore inhibition of 

FLJ10483 (Accession NNL018108). Accordingly, utilities of 
VGAM205 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10483. 
FLJ12568 (Accession NM.024993) is another VGAM205 
host target gene. FLJ12568 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ12568, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ12568 BINDING SITE, 
designated SEQ ID:2122, to the nucleotide sequence of 
VGAM205 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:540. 

[6156] Another function of VGAM205 is therefore inhibition of 

FLJ12568 (Accession NM_024993). Accordingly, utilities of 
VGAM205 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12568. 



FLJ20340 (Accession NM.017773) is another VGAM205 
host target gene. FLJ20340 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ20340, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20340 BINDING SITE, 
designated SEQ ID: 1750, to the nucleotide sequence of 
VGAM205 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:540. 
[6157] Another function of VGAM205 is therefore inhibition of 

FLJ20340 (Accession NM.017773). Accordingly, utilities of 
VGAM205 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20340. 
FLJ20727 (Accession NM.017944) is another VGAM205 
host target gene. FLJ20727 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ20727, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20727 BINDING SITE, 
designated SEQ ID: 1769, to the nucleotide sequence of 
VGAM205 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:540. 

[6158] Another function of VGAM205 is therefore inhibition of 

FLJ20727 (Accession NM.017944). Accordingly, utilities of 
VGAM205 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20727. 
FLJ20736 (Accession NM.017948) is another VGAM205 
host target gene. FLJ20736 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ20736, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20736 BINDING SITE, 
designated SEQ ID: 1770, to the nucleotide sequence of 
VGAM205 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:540. 

[6159] Another function of VGAM205 is therefore inhibition of 

FLJ20736 (Accession NM_017948). Accordingly, utilities of 
VGAM205 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20736. 
Phosphodiesterase 1C, Calmodulin-dependent 70kDa 
(PDE1C, Accession NM.005020) is another VGAM205 host 
target gene. PDE1C BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by PDE1C, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PDE1C BINDING SITE, designated SEQ 
ID:1172, to the nucleotide sequence of VGAM205 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:540. 

[6160] Another function of VGAM205 is therefore inhibition of 
Phosphodiesterase 1C, Calmodulin-dependent 70kDa 
(PDE1C, Accession NM_005020). Accordingly, utilities of 
VGAM205 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDE1C. 
Transducer of ERBB2, 2 (TOB2, Accession XM.170995) is 
another VGAM205 host target gene. TOB2 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by TOB2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TOB2 BIND- 
ING SITE, designated SEQ ID:3680, to the nucleotide se- 
quence of VGAM205 RNA, herein designated VGAM RNA, 
also designated SEQ ID:540. 

[6161] Another function of VGAM205 is therefore inhibition of 



Transducer of ERBB2, 2 (TOB2, Accession XM.170995). 
Accordingly, utilities of VGAM205 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with TOB2. TSC22 (Accession NM_006022) is 
another VGAM205 host target gene. TSC22 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TSC22, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TSC22 BIND- 
ING SITE, designated SEQ ID:1264, to the nucleotide se- 
quence of VGAM205 RNA, herein designated VGAM RNA, 
also designated SEQ ID:540. 
[6162] Another function of VGAM205 is therefore inhibition of 
TSC22 (Accession NM_006022). Accordingly, utilities of 
VGAM205 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TSC22. 
TSP-NY (Accession NM.032573) is another VGAM205 host 
target gene. TSP-NY BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by TSP-NY, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 



nucleotide sequences of TSP-NY BINDING SITE, designated 
SEQ ID:2262, to the nucleotide sequence of VGAM205 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:540. 

[6163] Another function of VGAM205 is therefore inhibition of 
TSP-NY (Accession NM.032573). Accordingly, utilities of 
VGAM205 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TSP-NY. 
TUCAN (Accession NM.014959) is another VGAM205 host 
target gene. TUCAN BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by TUCAN, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of TUCAN BINDING SITE, designated 
SEQ ID: 1598, to the nucleotide sequence of VGAM205 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:540. 

[6164] Another function of VGAM205 is therefore inhibition of 
TUCAN (Accession NM_014959). Accordingly, utilities of 
VGAM205 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TUCAN. 
LOC138241 (Accession XM.059957) is another VGAM205 



host target gene. LOC138241 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC138241, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC138241 BINDING 
SITE, designated SEQ ID:3019, to the nucleotide sequence 
of VGAM205 RNA, herein designated VGAM RNA, also 
designated SEQ ID:540. 
[6165] Another function of VGAM205 is therefore inhibition of 

LOC138241 (Accession XM.059957). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC138241. LOC152345 (Accession XM.087442) is an- 
other VGAM205 host target gene. LOC152345 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC152345, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152345 BINDING SITE, designated SEQ ID:3170, to 
the nucleotide sequence of VGAM205 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 540. 



[6166] Another function of VGAM205 is therefore inhibition of 

LOC152345 (Accession XM.087442). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152345. LOC154214 (Accession XM.087876) is an- 
other VGAM205 host target gene. LOC154214 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC154214, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154214 BINDING SITE, designated SEQ ID:3189, to 
the nucleotide sequence of VGAM205 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 540. 

[6167] Another function of VGAM205 is therefore inhibition of 

LOC154214 (Accession XM_087876). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154214. LOC154790 (Accession XM_088044) is an- 
other VGAM205 host target gene. LOC154790 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC154790, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154790 BINDING SITE, designated SEQ ID:3192, to 
the nucleotide sequence of VGAM205 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 540. 

[6168] Another function of VGAM205 is therefore inhibition of 

LOC154790 (Accession XM_088044). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154790. LOC158427 (Accession NM.139246) is an- 
other VGAM205 host target gene. LOC158427 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158427, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158427 BINDING SITE, designated SEQ ID:2478, to 
the nucleotide sequence of VGAM205 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 540. 

[6169] Another function of VGAM205 is therefore inhibition of 

LOC158427 (Accession NM_139246). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC158427. LOC161003 (Accession NM.145286) is an- 
other VGAM205 host target gene. LOC161003 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC161003, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC161003 BINDING SITE, designated SEQ ID:2520, to 
the nucleotide sequence of VGAM205 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 540. 
[6170] Another function of VGAM205 is therefore inhibition of 

LOC161003 (Accession NM_145286). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC161003. LOC200830 (Accession XM.117287) is an- 
other VGAM205 host target gene. LOC200830 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC200830, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200830 BINDING SITE, designated SEQ ID:3480, to 
the nucleotide sequence of VGAM205 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID: 540. 

[6171] Another function of VGAM205 is therefore inhibition of 

LOC200830 (Accession XM_117287). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200830. LOC221421 (Accession XM.166428) is an- 
other VGAM205 host target gene. LOC221421 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221421, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221421 BINDING SITE, designated SEQ ID:3558, to 
the nucleotide sequence of VGAM205 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 540. 

[6172] Another function of VGAM205 is therefore inhibition of 

LOC221421 (Accession XM.166428). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221421. LOC257017 (Accession XM.173227) is an- 
other VGAM205 host target gene. LOC257017 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257017, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257017 BINDING SITE, designated SEQ ID:3736, to 
the nucleotide sequence of VGAM205 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 540. 

[6173] Another function of VGAM205 is therefore inhibition of 

LOC257017 (Accession XM_173227). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257017. LOC257353 (Accession XM.173264) is an- 
other VGAM205 host target gene. LOC257353 BINDING 
SITE is HOST TARGET binding site found in the 5' un- 
translated region of mRNA encoded by LOC257353, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257353 BINDING SITE, designated SEQ ID:3738, to 
the nucleotide sequence of VGAM205 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 540. 

[6174] Another function of VGAM205 is therefore inhibition of 

LOC257353 (Accession XM_173264). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC257353. LOC90459 (Accession XM.031826) is an- 
other VGAM205 host target gene. LOC90459 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC90459, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90459 BINDING SITE, designated SEQ ID:2642, to the 
nucleotide sequence of VGAM205 RNA, herein designated 
VGAM RNA, also designated SEQ ID:540. 

[6175] Another function of VGAM205 is therefore inhibition of 
LOC90459 (Accession XM_031826). Accordingly, utilities 
of VGAM205 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90459. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 206 (VGAM206) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6176] VGAM206 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM206 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6177] VGAM206 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM206 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6178] VGAM 2 06 gene encodes a VGAM206 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM206 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM206 precursor RNA is designated SEQ 
ID: 192, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:192 is 
located at position 109361 relative to the genome of Vac- 
cinia Virus. 

[6179] VGAM 2 06 precursor RNA folds onto itself, forming 

VGAM206 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6180] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM206 folded precursor RNA into VGAM206 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM206 RNA is designated SEQ ID:541, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6181] VGAM206 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM206 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 06 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 



[6182] VGAM206 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM206 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM206 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 06 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM206 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6183] The complementary binding of VGAM206 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM206 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM206 host tar- 
get RNA into VGAM206 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6184] | t j S appreciated that VGAM206 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM206 host target genes. The mRNA of 
each one of this plurality of VGAM206 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 2 06 RNA, herein designated VGAM 
RNA, and which when bound by VGAM206 RNA causes in- 
hibition of translation of respective one or more VGAM206 
host target proteins. 

[6185] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM206 gene, herein designated VGAM GENE, on one or 
more VGAM206 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6186] it is yet further appreciated that a function of VCAM206 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM206 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM206 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM206 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6187] Nucleotide sequences of the VGAM206 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM206 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM206 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 06 are further 
described hereinbelow with reference to Table 1. 

[6188] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM206 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM206 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6189] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM206 gene, herein designated VGAM is 
inhibition of expression of VGAM206 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM206 correlate with, and may be deduced 
from, the identity of the target genes which VGAM206 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6190] Coxsackie Virus and Adenovirus Receptor (CXADR, Acces- 
sion NM.001338) is a VGAM206 host target gene. CXADR 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by CXADR, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CXADR BINDING SITE, designated SEQ ID:820, to the 
nucleotide sequence of VGAM206 RNA, herein designated 
VGAM RNA, also designated SEQ ID:541. 
[6191] a function of VGAM206 is therefore inhibition of Cox- 

sackie Virus and Adenovirus Receptor (CXADR, Accession 
NM_001338), a gene which is a member of the im- 
munoglobulin superfamily. Accordingly, utilities of 
VGAM206 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CXADR. 
The function of CXADR has been established by previous 
studies. Bergelson et al. (1997) used immunoaffinity chro- 
matography to purify a Coxsackie virus and adenovirus 
receptor protein, which they termed CAR. Based on the 
sequences of tryptic peptides, they cloned the corre- 
sponding cDNA from a HeLa cell library. The CAR cDNA 
encodes a predicted 365-amino acid polypeptide that 
contains a single transmembrane domain and is a member 
of the immunoglobulin superfamily. Bergelson et al. 
(1997) found that Chinese hamster cells bound to labeled 



Coxsackie viruses B3 and B4 and became susceptible to 
infection when transfected with CAR cDNA. Myocarditis 
and dilated cardiomyopathy are common causes of mor- 
bidity and mortality in children. Many studies have impli- 
cated the enteroviruses and particularly the Coxsackie 
virus B family as etiologic agents of the acquired forms of 
these diseases. However, Martin et al. (1994), Griffin et al. 
(1995), and Pauschinger et al. (1999) showed that the 
group C adenoviruses are as commonly detected as en- 
teroviruses in the myocardium of children and adults with 
these diseases. The description of the common Coxsackie 
virus B and adenovirus receptor offers a partial explana- 
tion for the observation that 2 such divergent virus fami- 
lies cause these diseases. 

[6192] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6193] Bergelson, J. M.; Cunningham, J. A.; Droguett, C; Kurt- 
Jones, E. A.; Krithivas, A.; Hong, J. S.; Horwitz, M. S.; 
Crowell, R. L; Finberg, R. W. : Isolation of a common re- 
ceptor for coxsackie B viruses and adenoviruses 2 and 5. 
Science 275: 1320-1323, 1997. ; and 

[6194] Pauschinger, M.; Bowles, N. E.; Fuentes-Garcia, F. J.; 



Pham, V.; Kuhl, U.; Schwimmbeck, P. L; Schultheiss, H.-P.; 
Towbin, J. A. : Detection of adenoviral genome in the my- 
ocardium of adu. 
[6195] Further studies establishing the function and utilities of 
CXADR are found in John Hopkins OMIM database record 
ID 602621, and in sited publications numbered 
1929-1935 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. EPB72 
(Accession NM_004099) is another VGAM206 host target 
gene. EPB72 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
EPB72, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EPB72 BINDING SITE, designated SEQ 
ID: 1087, to the nucleotide sequence of VGAM206 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:541. 

[6196] Another function of VGAM206 is therefore inhibition of 

EPB72 (Accession NM_004099), a gene which may regulate 
cation conductance. Accordingly, utilities of VGAM206 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with EPB72. The function of 



EPB72 and its association with various diseases and clini- 
cal conditions, has been established by previous studies, 
as described hereinabove with reference to VGAM205.Fc 
Fragment of IgA, Receptor For (FCAR, Accession 
NM_002000) is another VGAM206 host target gene. FCAR 
BINDING SITE1 through FCAR BINDING SITE7 are HOST 
TARGET binding sites found in untranslated regions of 
mRNA encoded by FCAR, corresponding to HOST TARGET 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FCAR BINDING SITE1 
through FCAR BINDING SITE7, designated SEQ ID:880, SEQ 
ID:2400, SEQ ID:2401, SEQ ID:2402, SEQ ID:2403, SEQ 
ID:2404 and SEQ ID:2406 respectively, to the nucleotide 
sequence of VGAM206 RNA, herein designated VGAM 
RNA, also designated SEQ ID:541. 
[6197] Another function of VGAM206 is therefore inhibition of Fc 
Fragment of IgA, Receptor For (FCAR, Accession 
NM_002000), a gene which binds to the fc region of im- 
munoglobulins alpha and mediates several functions in- 
cluding cytokine production. Accordingly, utilities of 
VGAM206 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FCAR. The 



function of FCAR and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM 170. Nuclear Receptor Coactivator 6 (NCOA6, Acces- 
sion NM_014071) is another VGAM206 host target gene. 
NCOA6 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
NCOA6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of NCOA6 BINDING SITE, designated SEQ 
ID: 1468, to the nucleotide sequence of VGAM206 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:541. 

[6198] Another function of VGAM206 is therefore inhibition of 
Nuclear Receptor Coactivator 6 (NCOA6, Accession 
NM_014071), a gene which activates gene transcription 
through ligand-dependent association with coactivators. 
Accordingly, utilities of VGAM206 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NCOA6. The function of NCOA6 has been 
established by previous studies. Using the ligand-binding 
domain of the retinoid X receptor as bait in a yeast 



2-hybrid screen to identify potential transcriptional coac- 
tivators of nuclear receptors, Lee et al. (1999) isolated a 
cDNA encoding a nuclear protein-activating signal cointe- 
grator, which they designated ASC2. Sequence analysis of 
the 2,063 amino acid protein predicted an N-terminal 
acidic domain, 2 glutamine-rich domains, and a C- 
terminal serine/threonine-rich domain as well as 2 sepa- 
rate basic potential nuclear localization signal domains 
and 2 copies of LXXLL motifs that function in ligand- 
dependent interaction with the AF2 domain of nuclear re- 
ceptors. Analyzing tissue microarrays by FISH, Lee et al. 
(1999) found increased ASC2 copy number in 10% of 
breast cancer specimens and in all breast cancer cell lines. 
SDS-PAGE analysis showed that amino acids 586-860, 
which do not include the LXXLL motifs, are the minimum 
interaction domain with the AF2 domain of numerous nu- 
clear receptors. N-terminal subregions of ASC2, either 
alone or in conjunction with CBP (OMIM Ref. No. 600140) 
and SRC1 (NCOA1; 602691), stimulate ligand-dependent 
transactivation by wildtype nuclear receptors. Microinjec- 
tion of anti-ASC2 into cells demonstrated abrogation of 
the transactivation function. Caira et al. (2000) and Maha- 
jan and Samuels (2000) isolated cDNAs encoding a protein 



identical to ASC2, which they termed nuclear receptor- 
activating protein 250 kD (OMIM Ref. No. RAP250) and 
nuclear receptor coregulator (NRC), respectively. Northern 
blot analysis revealed widespread expression of an ap- 
proximately 7.5-kb transcript, with a 4.5-kb splice variant 
detected in testis. Analysis of the testis sequence indi- 
cated that it encodes a 1,070 amino acid protein that 
lacks residues 972-1964 of the full-length sequence 
(Caira et al., 2000). ASC2 was also found to be widely ex- 
pressed during ontogeny in rat embryos. Using GST pull- 
down assays, Caira et al. (2000) determined that the first 
LXXLL motif (LVNLL, contained in residues 819-1096) but 
not the second (LSQLL, residues 1491-1495) interacted 
strongly with nuclear receptors. Mahajan and Samuels 
(2000) also found that only the first LXXLL domain is 
functional and that mutation of this sequence abolished 
transcriptional enhancement. 

[6199] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6200] Lee, S.-K.; Anzick, S. L; Choi, J.-E.; Bubendorf, L; Guan, 
X.-Y.; Jung, Y.-K.; Kallioniemi, O. P.; Kononen, J.; Trent, J. 
M.; Azorsa, D.; Jhun, B.-H.; Cheong, J. H.; Lee, Y. C; 



Meltzer, P. S.; Lee, J. W. : A nuclear factor, ASC-2, as a 
cancer-amplified transcriptional coactivator essential for 
ligand-dependent transactivation by nuclear receptors in 
vivo. J. Biol. Chem. 274: 34283-34293, 1999. ; and 

[6201] Mahajan, M. A.; Samuels, H. H : A new family of nuclear 
receptor coregulators that integrate nuclear receptor sig- 
naling through CREB-binding protein. Molec. Cell. Biol. 
20: 5048-5063. 

[6202] Further studies establishing the function and utilities of 
NCOA6 are found in John Hopkins OMIM database record 
ID 605299, and in sited publications numbered 1678-168 
and 2639 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Succinate 
Dehydrogenase Complex, Subunit C, Integral Membrane 
Protein, 15kDa (SDHC, Accession XM.045183) is another 
VGAM206 host target gene. SDHC BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by SDHC, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SDHC BINDING SITE, 
designated SEQ ID:2856, to the nucleotide sequence of 
VGAM206 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:541. 
[6203] Another function of VGAM206 is therefore inhibition of 
Succinate Dehydrogenase Complex, Subunit C, Integral 
Membrane Protein, 15kDa (SDHC, Accession XM.045183). 
Accordingly, utilities of VGAM206 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SDHC. Cerebellin 1 Precursor (CBLN1, Ac- 
cession NM.004352) is another VGAM206 host target 
gene. CBLN1 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
CBLN1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CBLN1 BINDING SITE, designated SEQ 
ID:1101, to the nucleotide sequence of VGAM206 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:541. 

[6204] Another function of VGAM206 is therefore inhibition of 
Cerebellin 1 Precursor (CBLN1, Accession NM_004352). 
Accordingly, utilities of VGAM206 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CBLN1. Cleavage Stimulation Factor, 3' 
Pre-RNA, Subunit 2, 64kDa (CSTF2, Accession 



NM_001325) is another VGAM206 host target gene. CSTF2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CSTF2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CSTF2 BINDING SITE, designated SEQ ID:819, to the nu- 
cleotide sequence of VGAM206 RNA, herein designated 
VGAM RNA, also designated SEQ ID:541. 
[6205] Another function of VGAM206 is therefore inhibition of 

Cleavage Stimulation Factor, 3' Pre-RNA, Subunit 2, 64kDa 
(CSTF2, Accession NM.001325). Accordingly, utilities of 
VGAM206 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CSTF2. 
GS3955 (Accession NM.021643) is another VGAM206 host 
target gene. GS3955 BINDING SITE is HOST TARGET bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by GS3955, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of GS3955 BINDING SITE, 
designated SEQ ID: 1953, to the nucleotide sequence of 
VGAM 2 06 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:541. 

[6206] Another function of VGAM206 is therefore inhibition of 
GS3955 (Accession NM.021643). Accordingly, utilities of 
VGAM206 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GS3955. 
KIAA0184 (Accession XM.036865) is another VGAM206 
host target gene. KIAA0184 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0184, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0184 BINDING SITE, 
designated SEQ ID:2715, to the nucleotide sequence of 
VGAM206 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:541. 

[6207] Another function of VGAM206 is therefore inhibition of 
KIAA0184 (Accession XM.036865). Accordingly, utilities 
of VGAM206 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0184. MGC14697 (Accession NM.032747) is another 
VGAM 2 06 host target gene. MGC14697 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by MGC14697, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC14697 BINDING SITE, designated SEQ ID:2276, to the 
nucleotide sequence of VGAM206 RNA, herein designated 
VGAM RNA, also designated SEQ ID:541. 

[6208] Another function of VGAM206 is therefore inhibition of 
MGC14697 (Accession NM.032747). Accordingly, utilities 
of VGAM206 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC14697. RRN3 (Accession NM.018427) is another 
VGAM 2 06 host target gene. RRN3 BINDING SITE is HOST 
TARGET binding site found in the 3 N untranslated region 
of mRNA encoded by RRN3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RRN3 BINDING SITE, 
designated SEQ ID: 1827, to the nucleotide sequence of 
VGAM 2 06 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:541. 

[6209] Another function of VGAM206 is therefore inhibition of 
RRN3 (Accession NM_018427). Accordingly, utilities of 
VGAM206 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with RRN3. WD 
Repeat Domain 13 (WDR13, Accession NM.017883) is an- 
other VGAM206 host target gene. WDR13 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by WDR13, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of WDR13 BIND- 
ING SITE, designated SEQ ID:1759, to the nucleotide se- 
quence of VGAM206 RNA, herein designated VGAM RNA, 
also designated SEQ ID:541. 
[6210] Another function of VGAM206 is therefore inhibition of 
WD Repeat Domain 13 (WDR13, Accession NM.017883). 
Accordingly, utilities of VGAM206 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with WDR13. LOC2 19287 (Accession 
XM.167994) is another VGAM206 host target gene. 
LOC2 19287 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
LOC2 19287, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC219287 BINDING SITE, desig- 



nated SEQ ID:3609, to the nucleotide sequence of 
VGAM206 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:541. 

[6211] Another function of VGAM206 is therefore inhibition of 

LOC2 19287 (Accession XM_167994). Accordingly, utilities 
of VGAM206 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19287. LOC221979 (Accession XM.166540) is an- 
other VGAM206 host target gene. LOC221979 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221979, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221979 BINDING SITE, designated SEQ ID:3571, to 
the nucleotide sequence of VGAM206 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:541. 

[6212] Another function of VGAM206 is therefore inhibition of 

LOC221979 (Accession XM.166540). Accordingly, utilities 
of VGAM206 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221979. LOC255328 (Accession XM.172920) is an- 
other VGAM206 host target gene. LOC255328 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255328, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255328 BINDING SITE, designated SEQ ID:3710, to 
the nucleotide sequence of VGAM206 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:541. 

[6213] Another function of VGAM206 is therefore inhibition of 

LOC255328 (Accession XM.172920). Accordingly, utilities 
of VGAM206 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255328. LOC257115 (Accession XM.172898) is an- 
other VGAM206 host target gene. LOC257115 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC257115, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257115 BINDING SITE, designated SEQ ID:3709, to 
the nucleotide sequence of VGAM206 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:541. 

[6214] Another function of VGAM206 is therefore inhibition of 



LOC257115 (Accession XM.172898). Accordingly, utilities 
of VGAM206 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257115. LOC51145 (Accession NM.016158) is an- 
other VGAM206 host target gene. LOC51145 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51145, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51145 BINDING SITE, designated SEQ ID:1666, to the 
nucleotide sequence of VGAM206 RNA, herein designated 
VGAM RNA, also designated SEQ ID:541. 
[6215] Another function of VGAM206 is therefore inhibition of 
LOC51145 (Accession NM_016158). Accordingly, utilities 
of VGAM206 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 207 (VGAM207) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[6216] VGAM207 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM207 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6217] VGAM207 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM207 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6218] VGAM207 gene encodes a VGAM207 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM207 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM207 precursor RNA is designated SEQ 
ID: 193, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:193 is 
located at position 109549 relative to the genome of Vac- 
cinia Virus. 

[6219] VGAM207 precursor RNA folds onto itself, forming 

VGAM207 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6220] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM207 folded precursor RNA into VGAM207 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM207 RNA is designated SEQ ID:542, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6221] VGAM207 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM207 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM207 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[6222] VGAM207 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM207 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM207 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM207 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM207 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[6223] The complementary binding of VGAM207 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM207 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM207 host tar- 
get RNA into VGAM207 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 6224 ] It is appreciated that VGAM207 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM207 host target genes. The mRNA of 
each one of this plurality of VGAM207 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM207 RNA, herein designated VGAM 
RNA, and which when bound by VGAM207 RNA causes in- 
hibition of translation of respective one or more VGAM207 
host target proteins. 

t 6225 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM207 gene, herein designated VGAM GENE, on one or 



more VGAM207 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6226] | t j S yet further appreciated that a function of VGAM207 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM207 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM207 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM207 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[6227] Nucleotide sequences of the VGAM207 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM207 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM207 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM207 are further 
described hereinbelow with reference to Table 1. 

[6228] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM207 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM207 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6229] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM207 gene, herein designated VGAM is 
inhibition of expression of VGAM207 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM207 correlate with, and may be deduced 
from, the identity of the target genes which VGAM207 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6230] B-cell CLL/lymphoma 11A (zinc finger protein) (BCL11A, 



Accession NM.022893) is a VGAM207 host target gene. 
BCL11A BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
BCL11A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BCL11A BINDING SITE, designated SEQ 
ID:2018, to the nucleotide sequence of VGAM207 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:542. 

[6231] a function of VGAM207 is therefore inhibition of B-cell 

CLL/lymphoma 11A (zinc finger protein) (BCL11A, Acces- 
sion NM_022893), a gene which acts as a transcriptional 
repressor. Accordingly, utilities of VGAM207 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with BCL11A. The function of 
BCL11A has been established by previous studies. By 
screening a fetal brain cDNA library with mouse Evi9 as 
probe, Saiki et al. (2000) isolated a cDNA encoding EVI9, 
also termed BCL11A, and a shorter splice variant, EVI9C. 
Sequence analysis predicted that the 797-amino acid 
BCL11A protein, which is 99% identical to the mouse pro- 
tein apart from an additional 35 N-terminal residues, 



contains 3 C2H2-type zinc finger motifs, a proline-rich 
region, and an acidic domain. Northern blot analysis re- 
vealed highest expression in brain, spleen, and testis. RT- 
PCR analysis detected expression in most hematopoietic 
cells but downregulation during monocytic differentiation. 
Satterwhite et al. (2001) reported the recurrent involve- 
ment and deregulated expression of BCL11A in 4 cases of 
B-cell malignancy with the translocation 
t(2;14)(pl3;q32.3). They noted that this translocation is a 
rare cytogenetic abnormality in the clinically aggressive 
subset of B-cell chronic lymphocytic leukemia (OMIM Ref. 
No. 151400)/immunocytoma. FISH analysis showed colo- 
calization of BCL11A and REL (OMIM Ref. No. 164910) in 
B-cell non-Hodgkin lymphoma (OMIM Ref. No. 605027). 
Satterwhite et al. (2001) also identified a BCL11A ho- 
molog, BCL11B (OMIM Ref. No. 606558). Comparative ge- 
nomic hybridization studies showed gains in chromosome 
region 2p as the most common imbalance in classical 
Hodgkin lymphoma. The minimal region of gain contained 
2 candidate oncogenes, REL and BCL11A. Martin-Subero 
et al. (2002) examined the involvement of REL and 
BCL11A loci in 44 primary cases of classic Hodgkin lym- 
phoma by combined immunophenotyping and interphase 



cytogenetics. A median 2pl3 copy number above the 
tetraploid range was detected in 24 (55%) cases. One case 
displayed selective amplification of the REL locus not af- 
fecting BCL11A. Two other cases showed evidence of 
breakpoints in the region spanned by the REL probe. 
These data indicated that REL rather than BCL11A may be 
the target of the 2pl3 alterations in classic Hodgkin lym- 
phoma. 

[6232] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 6233 ] Satterwhite, E.; Sonoki, T.; Willis, T. C; Harder, L; Nowak, 
R.; Arriola, E. L.; Liu, H.; Price, H. P.; Gesk, S.; Steinemann, 
D.; Schlegelberger, B.; Oscier, D. C; Siebert, R.; Tucker, P. 
W.; Dyer, M.J. S. : The BCL11 gene family: involvement of 
BCL11A in lymphoid malignancies. Blood 98: 3413-3420, 
2001. ; and 

[6234] Martin-Subero, J. I.; Gesk, S.; Harder, L; Sonoki, T.; 

Tucker, P. W.; Schlegelberger, B.; Grote, W.; Novo, F. J.; 
Calasanz, M.J.; Hansmann, M. L.; Dyer, M.J. S.; Siebert, R. 
: Recurr. 

[6235] Further studies establishing the function and utilities of 
BCL11A are found in John Hopkins OMIM database record 



ID 606557, and in sited publications numbered 
2687-1277 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome 8 Open Reading Frame 1 (C8orfl, Ac- 
cession NM.004337) is another VGAM207 host target 
gene. C8orfl BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
C8orfl, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C8orfl BINDING SITE, designated SEQ 
ID: 1099, to the nucleotide sequence of VGAM207 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:542. 

[6236] Another function of VGAM207 is therefore inhibition of 

Chromosome 8 Open Reading Frame 1 (C8orfl, Accession 
NM_004337). Accordingly, utilities of VGAM207 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C8orfl. Karyopherin Alpha 
1 (importin alpha 5) (KPNA1, Accession XM_087256) is 
another VGAM207 host target gene. KPNA1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KPNA1, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KPNA1 BIND- 
ING SITE, designated SEQ ID:3159, to the nucleotide se- 
quence of VGAM207 RNA, herein designated VGAM RNA, 
also designated SEQ ID:542. 
[6237] Another function of VGAM207 is therefore inhibition of 

Karyopherin Alpha 1 (importin alpha 5) (KPNA1, Accession 
XM_087256), a gene which promotes docking of import 
substrates to the nuclear pore complex. Accordingly, utili- 
ties of VGAM207 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KPNA1. The function of KPNA1 has been established by 
previous studies. Cortes et al. (1994) used the 2-hybrid 
protein interaction systems to isolate a protein that 
specifically interacts with RAG1 (OMIM Ref. No. 179615). 
The genes RAG1 and RAG 2 (OMIM Ref. No. 179616) are 
able to activate V(D)J recombination when transfected into 
fibroblasts. Further, knockout mice for these 2 loci lack B 
and T cells. Several other ubiquitously expressed proteins 
are thought to be recruited in the recombination process. 
Among these are the genes affected in severe combined 
immune deficiency (e.g., OMIM Ref. No. also 600899) and 



genes involved in ds-DNA break repair. The human cDNA 
identified by Cortes et al. (1994) encodes a 489-amino 
acid polypeptide that shows striking similarity to the yeast 
SRP1 protein, a mutant allele which can suppress a muta- 
tion of RNA polymerase I. The authors obtained human 
and mouse cDNA sequences which are 98% identical as 
proteins. When RAG1 and human SRP1 were cotransfected 
into 293T cells a stable complex of the 2 was observed. 
The authors speculated that because SRP1 appears to be 
bound to the nuclear envelope, the interaction with RAG1 
may serve to localize that protein to the envelope as well. 
Conti et al. (1998) reported the crystal structure of a 
50-kD fragment of the 60-kD yeast karyopherin alpha, in 
the absence and presence of a monopartite nuclear local- 
ization signal (NLS) peptide at 2.2-angstrom and 
2.8-angstrom resolution, respectively. The structure 
showed a tandem array of 10 armadillo repeats, organized 
in a right-handed superhelix of helices. Binding of the NLS 
peptide occurred at 2 sites within a helical surface groove. 
The structure reveals the determinants of NLS specificity 
and suggested a model for the recognition of bipartite 
NLSs. By fluorescence in situ hybridization, Ayala- 
Madrigal et al. (2000) mapped the human KPNA1 gene to 



chromosome 3q21. 

[6238] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6239] Ayala-Madrigal, M. L; Doerr, S.; Ramirez-Duenas, M. L; 
Hansmann, I. : Assignment of karyopherin alpha 1 
(KPNA1) to human chromosome band 3q21 by in situ hy- 
bridization. Cytogenet. Cell Genet. 90: 58-59, 2000. ; and 

[6240] conti, E.; Uy, M.; Leighton, L; Blobel, C; KuriyanJ. : 

Crystallographic analysis of the recognition of a nuclear 
localization signal by the nuclear import factor karyo- 
pherin alpha. 

[6241] Further studies establishing the function and utilities of 
KPNA1 are found in John Hopkins OMIM database record 
ID 600686, and in sited publications numbered 
2247-2249 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Neurexin 
1 (NRXN1, Accession NM.138735) is another VGAM207 
host target gene. NRXN1 BINDING SITE1 and NRXN1 BIND- 
ING SITE2 are HOST TARGET binding sites found in un- 
translated regions of mRNA encoded by NRXN1, corre- 
sponding to HOST TARGET binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
NRXN1 BINDING SITE1 and NRXN1 BINDING SITE2, desig- 
nated SEQ ID:2457 and SEQ ID:1158 respectively, to the 
nucleotide sequence of VGAM207 RNA, herein designated 
VGAM RNA, also designated SEQ ID:542. 
[6242] Another function of VGAM207 is therefore inhibition of 

Neurexin 1 (NRXN1, Accession NM.138735), a gene which 
may be involved in cell recognition, cell adhesion, and 
mediate intracellular signaling. Accordingly, utilities of 
VGAM207 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NRXN1. 
The function of NRXN1 has been established by previous 
studies. Neurexins are polymorphic cell surface proteins 
that are expressed in neurons. They were discovered by 
Ushkaryov et al. (1992) in the course of cloning the presy- 
naptic receptor for alpha-latrotoxin. Three neurexin 
genes, designated 1 (NRXN1), 2 (NRXN2; 600566), and 3 
(NRXN3; 600567), were identified in a rat brain cDNA li- 
brary by Ushkaryov et al. (1992). Ichtchenko et al. (1995) 
observed that each neurexin gene has 2 independent pro- 
moters which generate 2 classes of mRNAs: the longer 
mRNAs encode alpha-neurexins and the shorter mRNAs 
encode beta-neurexins. Thus, 6 principal neurexin iso- 



forms, called neurexins l-alpha to Ill-beta, result, of 
which neurexin l-alpha corresponds to the high molecular 
weight component of the alpha-latrotoxin receptor. 
Ushkaryov et al. (1992) showed that rat neurexins are ex- 
pressed at significant levels only in brain. Ullrich et al. 
(1995) found that the 6 rat neurexin isoforms are coex- 
pressed in neurons and are distributed differentially in 
various brain regions. Neurexins display a remarkable 
evolutionarily conserved pattern of extensive alternative 
splicing. As a result, the total number of neurexins in 
brain probably exceeds 2,000 (Ullrich et al., 1995). 
Neurexins contain epidermal growth factor-like sequences 
and domains homologous to the G domain repeats of 
laminin A (LAMA; 150320), indicating a function in cell- 
cell interactions. Animal model experiments lend further 
support to the function of NRXN1. Alpha-latrotoxin is a 
potent neurotoxin from black widow spider venom that 
binds to presynaptic receptors and causes massive neuro- 
transmitter release. In rat, 2 alpha-latrotoxin receptors 
have been identified: neurexin l-alpha, which binds the 
toxin in a calcium-dependent manner, and CIRL/lat- 
rophilin, which binds in a calcium-independent manner. 
Geppert et al. (1998) isolated the mouse neurexin l-alpha 



gene and found that it contains a large first exon of more 
than 1.5 kb that extends to the first site of alternative 
splicing in the coding region. To evaluate the importance 
of neurexin l-alpha in alpha-latrotoxin action, Geppert et 
al. (1998) generated mice carrying a deletion of the first 
exon of the neurexin l-alpha gene. Homozygous mutant 
mice lacked neurexin l-alpha, although the levels of 
neurexin l-beta were unaffected. The mutant mice were 
viable and fertile, and were indistinguishable in appear- 
ance from wildtype animals. The only abnormality ob- 
served was that female knockout mice were less able to 
attend to litters, leading to the death of more pups inde- 
pendent of pup genotype. Geppert et al. (1998) found that 
alpha-latrotoxin binding to brain membranes from mu- 
tant mice was decreased by almost 50% compared with 
wildtype membranes. In cultured hippocampal neurons 
from mutant mice, the toxin was still capable of activating 
neurotransmission. However, measurements of glutamate 
release from synaptosomes indicated a major decrease in 
the amount of release triggered by alpha-latrotoxin in the 
presence of calcium. The authors concluded that neurexin 
l-alpha is not essential for alpha-latrotoxin action but 
contributes to toxin action when calcium is present. They 



suggested that the action of alpha-latrotoxin may be me- 
diated by independent parallel pathways. 

[6243] it is appreciated that the abovementioned animal model 

for NRXN1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6244] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6245] Geppert, M.; Khvotchev, M.; Krasnoperov, V.; Goda, Y.; 

Missler, M.; Hammer, R. E.; Ichtchenko, K.; Petrenko, A. G.; 
Sudhof, T. C. : Neurexin l-alpha is a major alpha-la- 
trotoxin receptor that cooperates in alpha-latrotoxin ac- 
tion. J. Biol. Chem. 273: 1705-1710, 1998. ; and 

[6246] ushkaryov, Y. A.; Petrenko, A. G.; Geppert, M.; Sudhof, T. 
C. : Neurexins: synaptic cell surface proteins related to the 
alpha-latrotoxin receptor and laminin. Science 257: 
50-56, 199. 

[6247] Further studies establishing the function and utilities of 
NRXN1 are found in John Hopkins OMIM database record 
ID 600565, and in sited publications numbered 
1859-1863, 156 and 2146-2149 listed in the bibliogra- 
phy section hereinbelow, which are also hereby incorpo- 



rated by reference. Sorting Nexin 5 (SNX5, Accession 
NM_014426) is another VGAM207 host target gene. SNX5 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SNX5, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SNX5 BINDING SITE, designated SEQ ID:1500, to the nu- 
cleotide sequence of VGAM207 RNA, herein designated 
VGAM RNA, also designated SEQ ID:542. 
[6248] Another function of VGAM207 is therefore inhibition of 
Sorting Nexin 5 (SNX5, Accession NM.014426). Accord- 
ingly, utilities of VGAM207 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SNX5. BCL2/adenovirus E1B 19kDa Interacting 
Protein 2 (BNIP2, Accession XM.039703) is another 
VGAM207 host target gene. BNIP2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by BNIP2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BNIP2 BINDING SITE, 
designated SEQ ID:2762, to the nucleotide sequence of 



VGAM207 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:542. 

[6249] Another function of VGAM207 is therefore inhibition of 
BCL2/adenovirus E1B 19kDa Interacting Protein 2 (BNIP2, 
Accession XM_039703). Accordingly, utilities of VGAM207 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BNIP2. DRIL2 
(Accession NM.006465) is another VGAM207 host target 
gene. DRIL2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
DRIL2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of DRIL2 BINDING SITE, designated SEQ ID: 1305, 
to the nucleotide sequence of VGAM207 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:542. 

[6250] Another function of VGAM207 is therefore inhibition of 
DRIL2 (Accession NM_006465). Accordingly, utilities of 
VGAM207 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DRIL2. 
DVS27 (Accession NM.033439) is another VGAM207 host 
target gene. DVS27 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by DVS27, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DVS27 BINDING SITE, designated SEQ 
ID:2335, to the nucleotide sequence of VGAM207 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:542. 

[6251] Another function of VGAM207 is therefore inhibition of 
DVS27 (Accession NM.033439). Accordingly, utilities of 
VGAM207 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DVS27. 
FLJ12960 (Accession NM.024638) is another VGAM207 
host target gene. FLJ 12960 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ 12960, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ12960 BINDING SITE, 
designated SEQ ID:2074, to the nucleotide sequence of 
VGAM207 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:542. 

[6252] Another function of VGAM207 is therefore inhibition of 

FLJ12960 (Accession NM_024638). Accordingly, utilities of 



VGAM207 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12960. 
FLJ20793 (Accession XM.166296) is another VGAM207 
host target gene. FLJ20793 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ20793, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20793 BINDING SITE, 
designated SEQ ID:3542, to the nucleotide sequence of 
VGAM207 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:542. 
[6253] Another function of VGAM207 is therefore inhibition of 

FLJ20793 (Accession XM.166296). Accordingly, utilities of 
VGAM207 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20793. 
KIAA0040 (Accession NM.014656) is another VGAM207 
host target gene. KIAA0040 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0040, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0040 BINDING SITE, 



designated SEQ ID: 15 15, to the nucleotide sequence of 
VGAM207 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:542. 

[6254] Another function of VGAM207 is therefore inhibition of 
KIAA0040 (Accession NM_014656). Accordingly, utilities 
of VGAM207 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0040. KIAA1349 (Accession XM.047617) is another 
VGAM207 host target gene. KIAA1349 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1349, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1349 BINDING SITE, designated SEQ ID:2893, to the 
nucleotide sequence of VGAM207 RNA, herein designated 
VGAM RNA, also designated SEQ ID:542. 

[6255] Another function of VGAM207 is therefore inhibition of 
KIAA1349 (Accession XM_047617). Accordingly, utilities 
of VGAM207 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1349. KIAA1373 (Accession XM.048195) is another 
VGAM207 host target gene. KIAA1373 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1373, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1373 BINDING SITE, designated SEQ ID:2903, to the 
nucleotide sequence of VGAM207 RNA, herein designated 
VGAM RNA, also designated SEQ ID:542. 
[6256] Another function of VGAM207 is therefore inhibition of 
KIAA1373 (Accession XM.048195). Accordingly, utilities 
of VGAM207 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1373. SCDGF-B (Accession NM.025208) is another 
VGAM207 host target gene. SCDGF-B BINDING SITE1 and 
SCDGF-B BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
SCDGF-B, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SCDGF-B BINDING SITE1 and SCDGF-B BIND- 
ING SITE2, designated SEQ ID:2147 and SEQ ID:2314 re- 
spectively, to the nucleotide sequence of VGAM207 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:542. 

[6257] Another function of VGAM207 is therefore inhibition of 

SCDGF-B (Accession NM_025208). Accordingly, utilities of 
VGAM207 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCDGF-B. 
LOC157729 (Accession XM.088374) is another VGAM207 
host target gene. LOC157729 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC157729, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC157729 BINDING 
SITE, designated SEQ ID:3205, to the nucleotide sequence 
of VGAM207 RNA, herein designated VGAM RNA, also 
designated SEQ ID:542. 

[6258] Another function of VGAM207 is therefore inhibition of 

LOC157729 (Accession XM_088374). Accordingly, utilities 
of VGAM207 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157729. LOC200339 (Accession XM.117226) is an- 
other VGAM207 host target gene. LOC200339 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200339, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200339 BINDING SITE, designated SEQ ID:3475, to 
the nucleotide sequence of VGAM207 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:542. 

[6259] Another function of VGAM207 is therefore inhibition of 

LOC200339 (Accession XM_117226). Accordingly, utilities 
of VGAM207 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200339. LOC221300 (Accession XM.166322) is an- 
other VGAM207 host target gene. LOC221300 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC221300, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221300 BINDING SITE, designated SEQ ID:3545, to 
the nucleotide sequence of VGAM207 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:542. 

[6260] Another function of VGAM207 is therefore inhibition of 

LOC221300 (Accession XM_166322). Accordingly, utilities 
of VGAM207 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC221300. LOC257235 (Accession XM.173124) is an- 
other VGAM207 host target gene. LOC257235 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257235, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257235 BINDING SITE, designated SEQ ID:3728, to 
the nucleotide sequence of VGAM207 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:542. 
[6261] Another function of VGAM207 is therefore inhibition of 

LOC257235 (Accession XM.173124). Accordingly, utilities 
of VGAM207 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257235. LOC93333 (Accession XM.050624) is an- 
other VGAM207 host target gene. LOC93333 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC93333, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93333 BINDING SITE, designated SEQ ID:2932, to the 



nucleotide sequence of VGAM207 RNA, herein designated 
VGAM RNA, also designated SEQ ID:542. 

[6262] Another function of VGAM207 is therefore inhibition of 
LOC93333 (Accession XM.050624). Accordingly, utilities 
of VGAM207 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC93333. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 208 (VGAM208) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6263] VGAM208 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM208 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6264] VGAM208 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM208 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6265] VGAM208 gene encodes a VGAM208 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM208 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM208 precursor RNA is designated SEQ 
ID: 194, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:194 is 
located at position 109656 relative to the genome of Vac- 
cinia Virus. 

[6266] VGAM208 precursor RNA folds onto itself, forming 

VGAM208 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6267] A n enzyme complex designated DICER COMPLEX, "dices" 
the VGAM208 folded precursor RNA into VGAM208 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 85%) nucleotide se- 
quence of VGAM208 RNA is designated SEQ ID:543, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6268] VGAM208 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM208 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM208 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[6269] VGAM208 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM208 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM208 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM208 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM208 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[6270] The complementary binding of VGAM208 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM208 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM208 host tar- 
get RNA into VGAM208 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6271] It is appreciated that VGAM208 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM208 host target genes. The mRNA of 
each one of this plurality of VGAM208 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM208 RNA, herein designated VGAM 
RNA, and which when bound by VGAM208 RNA causes in- 
hibition of translation of respective one or more VGAM208 
host target proteins. 
[6272] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM208 gene, herein designated VGAM GENE, on one or 
more VGAM208 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6273] it is yet further appreciated that a function of VGAM208 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM208 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM208 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM208 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6274] Nucleotide sequences of the VGAM208 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM208 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM208 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM208 are further 
described hereinbelow with reference to Table 1. 

[6275] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM208 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM208 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6276] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM208 gene, herein designated VGAM is 
inhibition of expression of VGAM208 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM208 correlate with, and may be deduced 
from, the identity of the target genes which VGAM208 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6277] BH-protocadherin (brain-heart) (PCDH7, Accession 
NM.002589) is a VGAM208 host target gene. PCDH7 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PCDH7, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of PCDH7 BINDING SITE, designated SEQ ID:938, to the 
nucleotide sequence of VGAM208 RNA, herein designated 
VGAM RNA, also designated SEQ ID:543. 

[6278] a function of VGAM208 is therefore inhibition of BH- 
protocadherin (brain-heart) (PCDH7, Accession 



NM_002589). Accordingly, utilities of VGAM208 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCDH7. TRC8 (Accession 
NM_007218) is another VGAM208 host target gene. TRC8 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by TRC8, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TRC8 BINDING SITE, designated SEQ ID:1365, to the nu- 
cleotide sequence of VGAM208 RNA, herein designated 
VGAM RNA, also designated SEQ ID:543. 
[6279] Another function of VGAM208 is therefore inhibition of 
TRC8 (Accession NM_007218), a gene which Multiple 
membrane spanning protein; may be a signalling receptor 
and is presumed role as a tumor suppressor gene. Ac- 
cordingly, utilities of VGAM208 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TRC8. The function of TRC8 has been estab- 
lished by previous studies. Cohen et al. (1979) described a 
family in which a 3;8 chromosomal translocation, 
t(3;8)(pl4.2;q24.1), was associated with classic features 
of hereditary renal cell carcinoma (OMIM Ref. No. 



144700), i.e., autosomal dominant inheritance, early on- 
set, and bilateral disease. Follow-up analysis found the 
occurrence of thyroid cancer in 2 translocation carriers 
with RCC (Li et al., 1993). Although studies demonstrated 
that the 3pl4.2 breakpoint interrupted the fragile histi- 
dine triad gene (FHIT; 601153) in its 5-prime noncoding 
region (Ohta et al., 1996), several reasons made it unlikely 
that FHIT is causally related to renal or other malignan- 
cies. Gemmill et al. (1998) showed that the 8q24.1 break- 
point region encodes a 664-amino acid multiple mem- 
brane-spanning protein, which they called TRC8, for 
'translocation in renal carcinoma, chromosome 8 gene.' 
The gene showed similarity to the hereditary basal cell 
carcinoma/segment polarity gene, 'patched.' This similar- 
ity involved 2 regions of 'patched,' the putative sterol- 
sensing domain and the second extracellular loop that 
participates in the binding of sonic hedgehog (SHH; 
600725). In the 3;8 translocation, TRC8 was found to be 
fused to FHIT and disrupted within the sterol-sensing do- 
main. In contrast, the FHIT coding region was maintained 
and expressed. In a series of sporadic renal carcinomas, 
an acquired TRC8 mutation was identified. By analogy to 
patched, TRC8 might function as a signaling receptor, and 



other pathway members, to be defined, are mutation can- 
didates in malignant diseases involving the kidney and 
thyroid. Gemmill et al. (2002) isolated the Drosophila ho- 
molog of TRC8 and studied its function by genetic manip- 
ulations and a yeast 2-hybrid screen. Human and 
Drosophila TRC8 proteins localize to the endoplasmic 
reticulum. Loss of either Drosophila Trc8 or Vhl resulted 
in an identical ventral midline defect. Direct interaction 
between Trc8 and Vhl in drosophila was confirmed by 
GST-pulldown and coimmunoprecipitation experiments. 
Gemmill et al. (2002) found that in Drosophila, overex- 
pression of Trc8 inhibited growth consistent with its pre- 
sumed role as a tumor suppressor gene. Human JAB1 
(OMIM Ref. No. 604850) localization was dependent on 
VHL mutant status. Thus, the VHL, TRC8, and JAB1 pro- 
teins appear to be linked both physically and functionally, 
and all 3 may participate in the development of kidney 
cancer 

[6280] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6281] Gemmill, R. M.; Bemis, L. T.; Lee, J. P.; Sozen, M. A.; Baron, 
A.; Zeng, C.; Erickson, P. F.; Hooper, J. E.; Drabkin, H. A. : 



The TRC8 hereditary kidney cancer gene suppresses 
growth and functions with VHL in a common pathway. 
Oncogene 21: 3507-3516, 2002. ; and 
[6282] Gemmill, R. M.; West, J. D.; Boldog, F.; Tanaka, N.; Robin- 
son, L. J.; Smith, D. I.; Li, F.; Drabkin, H. A. : The heredi- 
tary renal cell carcinoma 3;8 translocation fuses FHIT to a 
patch. 

[6283] Further studies establishing the function and utilities of 
TRC8 are found in John Hopkins OMIM database record ID 
603046, and in sited publications numbered 301 and 
3015-605 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. LOC145225 (Accession XM.096741) is another 
VGAM208 host target gene. LOC145225 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LOC145225, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC145225 BINDING SITE, designated SEQ ID:3275, to the 
nucleotide sequence of VGAM208 RNA, herein designated 
VGAM RNA, also designated SEQ ID:543. 

[6284] Another function of VGAM208 is therefore inhibition of 



LOC145225 (Accession XM_096741). Accordingly, utilities 
of VGAM208 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145225. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 209 (VGAM209) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6285] VGAM209 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM209 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6286] VGAM209 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM209 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6287] VGAM209 gene encodes a VGAM209 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM209 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM209 precursor RNA is designated SEQ 
ID: 195, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:195 is 
located at position 109286 relative to the genome of Vac- 
cinia Virus. 

[6288] VGAM209 precursor RNA folds onto itself, forming 

VGAM209 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6289] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM209 folded precursor RNA into VGAM209 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 25%) nucleotide se- 



quence of VGAM209 RNA is designated SEQ ID:544, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6290] VGAM209 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM209 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 09 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[6291] VGAM209 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM209 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM209 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 



meant as an illustration only, and is not meant to be limit- 
ing - VGAM209 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM209 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6292] The complementary binding of VGAM209 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM209 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM209 host tar- 
get RNA into VGAM209 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6293] it is appreciated that VGAM209 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM209 host target genes. The mRNA of 
each one of this plurality of VGAM209 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM209 RNA, herein designated VGAM 
RNA, and which when bound by VGAM209 RNA causes in- 
hibition of translation of respective one or more VGAM209 
host target proteins. 

[6294] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM209 gene, herein designated VGAM GENE, on one or 
more VGAM209 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[6295] | t j S y e t further appreciated that a function of VGAM209 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM209 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM209 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM209 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6296] Nucleotide sequences of the VGAM209 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM209 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM209 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM209 are further 
described hereinbelow with reference to Table 1. 

[6297] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM209 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM209 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[6298] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM209 gene, herein designated VGAM is 
inhibition of expression of VGAM209 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM209 correlate with, and may be deduced 
from, the identity of the target genes which VGAM209 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6299] Betaine-homocysteine Methyltransferase 2 (BHMT2, Ac- 
cession NM.017614) is a VGAM209 host target gene. 
BHMT2 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
BHMT2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BHMT2 BINDING SITE, designated SEQ 
ID: 1729, to the nucleotide sequence of VGAM209 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:544. 

[6300] a function of VGAM209 is therefore inhibition of Betaine- 
homocysteine Methyltransferase 2 (BHMT2, Accession 
NM_017614). Accordingly, utilities of VGAM209 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with BHMT2. Calnexin (CANX, 
Accession XM_1 13469) is another VGAM209 host target 
gene. CANX BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
CANX, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of CANX BINDING SITE, designated SEQID:3409, 
to the nucleotide sequence of VGAM209 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID: 544. 
[6301] Another function of VGAM209 is therefore inhibition of 
Calnexin (CANX, Accession XM.113469), a gene which 
may function as a chaperone in the endoplasmic reticu- 
lum, involved in the secretion of proteins from the ER to 
the outer cellular membrane. Accordingly, utilities of 
VGAM209 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CANX. 
The function of CANX has been established by previous 
studies. Calnexin is a 90-kilodalton integral membrane 
protein of the endoplasmic reticulum (ER). It exhibits high 
affinity for the binding of calcium ions, which was the 
means by which it was first identified. Calcium ions are 
known to play a central role in the regulation of cellular 



metabolism, including signal transduction events and the 
transport of proteins through the ER. Calnexin has been 
shown to be associated with several cell surface proteins 
during translocation through the ER and has been isolated 
as a complex with other ER proteins involved in calcium 
ion-dependent retention of proteins. It may function as a 
chaperone to regulate the transit of proteins through the 
ER. Tjoelker et al. (1994) isolated cDNA clones of the hu- 
man, mouse, and rat calnexins. Comparisons of the se- 
quences demonstrated a high level of conservation of se- 
quence identity, suggesting that calnexin performs im- 
portant cellular functions. Schwann cell-derived peripheral 
myelin protein-22 (PMP22; 601097), when mutated or 
overexpressed, causes heritable neuropathies with a 'gain- 
of-function' endoplasmic reticulum (ER) phenotype. 
PMP22 associates in a specific and transient manner with 
CANX in wildtype sciatic nerves. In the sciatic nerves of 
the Trembler (TrJ) mouse carrying the same mutation in 
the PMP22 gene that causes Charcot-Marie-Tooth disease 
(CMT) in the human, Dickson et al. (2002) found pro- 
longed association of mutant PMP22 with CANX. In cul- 
tured cells expressing the TrJ mutant PMP22, CANX and 
PMP22 colocalized in large intracellular structures identi- 



fied at the electron microscopy level as myelin-like fig- 
ures, with CANX localization in the structures dependent 
on PMP22 glucosylation. Similar intracellular myelin-like 
figures were also present in Schwann cells of sciatic 
nerves from homozygous TrJ mice. Sequestration of CANX 
in intracellular myelin-like figures may be relevant to the 
pathogenesis of autosomal dominant CMT-related neu- 
ropathies. 

[6302] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6303] Tjoelker, L W.; Seyfried, C. E.; Eddy, R. L, Jr.; Byers, M. C; 
Shows, T. B.; Calderon, J.; Schreiber, R. B.; Cray, P. W. : 
Human, mouse, and rat calnexin cDNA cloning: identifica- 
tion of potential calcium binding motifs and gene local- 
ization to human chromosome 5. Biochemistry 33: 
3229-3236, 1994. ; and 

[6304] Dickson, K. M.; Bergeron, J. J. M.; Shames, I.; Colby, J.; 
Nguyen, D. T.; Chevet, E.; Thomas, D. Y.; Snipes, G.J. : 
Association of calnexin with mutant peripheral myelin 
protein-22 ex v. 

[6305] Further studies establishing the function and utilities of 

CANX are found in John Hopkins OMIM database record ID 



114217, and in sited publications numbered 899-902 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.Coatomer Protein 
Complex, Subunit Gamma 2 (COPG2, Accession 
XM.088102) is another VGAM209 host target gene. 
COPG2 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
COPG2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of COPG2 BINDING SITE, designated SEQ 
ID:3194, to the nucleotide sequence of VGAM209 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:544. 

[6306] Another function of VGAM209 is therefore inhibition of 
Coatomer Protein Complex, Subunit Gamma 2 (COPG2, 
Accession XM_088102), a gene which mediates biosyn- 
thetic protein transport from the er, via the golgi up to the 
trans golgi network. Accordingly, utilities of VGAM209 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with COPG2. The function of 
COPG2 has been established by previous studies. Blagitko 
et al. (1999) sought to determine whether 7q32 harbors 



imprinted genes in addition to MEST (OMIM Ref. No. 
601029), which is expressed in the paternal allele. They 
identified COPG2, a novel imprinted gene that overlaps 
with MEST and is transcribed from the paternally inherited 
allele in most fetal tissues, providing clear evidence that 
imprinting in 7q32 is regional. Expression was biallelic in 
fetal brain and liver and in adult peripheral blood. Biallelic 
expression in blood was supported by the demonstration 
of COPG2 transcripts in lymphoblastoid cell lines with ma- 
ternal uniparental disomy 7. Absence of paternal COPG2 
transcripts during embryonic development was thought to 
possibly contribute to Silver-Russell syndrome (OMIM Ref. 
No. 180860), which is associated with maternal uni- 
parental disomy. However, mutation analysis in 42 pa- 
tients with Silver-Russell syndrome and in 9 patients with 
primordial growth retardation detected only 1 maternally 
derived mutation in the COPG2 gene In an effort to under- 
stand howCDC42 (OMIM Ref. No. 116952) mediates cel- 
lular transformation, Wu et al. (2000) searched for new 
CDC42 targets. They identified COPG2 as a specific bind- 
ing partner for activated CDC42. The binding of CDC42 to 
COPG2 is essential for a transforming signal distinct from 
those elicited by Ras (see 190020 



[6307] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6308] Blagitko, N.; Schulz, U.; Schinzel, A. A.; Ropers, H.-H.; 
Kalscheuer, V. M. : Gamma-2-COP, a novel imprinted 
gene on chromosome 7q32, defines a new imprinting 
cluster in the human genome. Hum. Molec. Genet. 8: 
2387-2396, 1999. ; and 

[6309] wu, W. J.; Erickson, J. W.; Lin, R.; Cerione, R. A. : The 

gamma-subunit of the coatomer complex binds Cdc42 to 
mediate transformation. Nature 405: 800-804, 2000. 

[6310] Further studies establishing the function and utilities of 
COPG2 are found in John Hopkins OMIM database record 
ID 604355, and in sited publications numbered 120 and 
2811 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by refer- 
ence. Membrane-spanning 4-domains, Subfamily A, Mem- 
ber 1 (MS4A1, Accession NM.000139) is another 
VGAM209 host target gene. MS4A1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by MS4A1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of MS4A1 BINDING SITE, 
designated SEQ ID:711, to the nucleotide sequence of 
VGAM209 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:544. 
[6311] Another function of VGAM209 is therefore inhibition of 
Membrane-spanning 4-domains, Subfamily A, Member 1 
(MS4A1, Accession NM_000139), a gene which may be in- 
volved in the regulation of b-cell activation and prolifera- 
tion. Accordingly, utilities of VGAM209 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with MS4A1. The function of MS4A1 and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM 178. Sel-1 
Suppressor of Lin-12-like (C. elegans) (SEL1L, Accession 
NM_005065) is another VGAM209 host target gene. SEL1L 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by SEL1L, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SEL1L BINDING SITE, designated SEQ ID:1180, to the nu- 
cleotide sequence of VGAM209 RNA, herein designated 



VGAM RNA, also designated SEQ ID:544. 

[6312] Another function of VGAM209 is therefore inhibition of 
Sel-1 Suppressor of Lin-12-like (C. elegans) (SEL1L, Ac- 
cession NM_005065), a gene which may play a role in 
notch signaling (by similarity). Accordingly, utilities of 
VGAM209 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEL1L 
The function of SEL1L and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM99.Thiamin Pyrophosphokinase 1 (TPK1, Acces- 
sion NM.022445) is another VGAM209 host target gene. 
TPK1 BINDING SITE is HOST TARGET binding site found in 
the 3 x untranslated region of mRNA encoded by TPK1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of TPK1 BINDING SITE, designated SEQ ID:1988, 
to the nucleotide sequence of VGAM209 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID: 544. 

[6313] Another function of VGAM209 is therefore inhibition of 
Thiamin Pyrophosphokinase 1 (TPK1, Accession 
NM_022445), a gene which catalyzes the conversion of 



thiamine, a form of vitamin Bl, to thiamine pyrophos- 
phate . Accordingly, utilities of VGAM209 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with TPK1. The function of TPK1 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM34. Chromosome Y 
Open Reading Frame 14 (CYorfl4, Accession NM.018542) 
is another VGAM209 host target gene. CYorfl4 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by CYorfl4, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CYorfl4 BINDING SITE, designated SEQ ID: 1839, to the 
nucleotide sequence of VGAM209 RNA, herein designated 
VGAM RNA, also designated SEQ ID:544. 
[6314] Another function of VGAM209 is therefore inhibition of 

Chromosome Y Open Reading Frame 14 (CYorf 14, Acces- 
sion NM_018542). Accordingly, utilities of VGAM209 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CYorfl4. HSPC228 
(Accession NM_016485) is another VGAM209 host target 



gene. HSPC228 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
HSPC228, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HSPC228 BINDING SITE, designated SEQ 
ID: 1688, to the nucleotide sequence of VGAM209 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:544. 

[6315] Another function of VGAM209 is therefore inhibition of 

HSPC228 (Accession NM.016485). Accordingly, utilities of 
VGAM209 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC228. 
MGC1127 (Accession NM.033549) is another VGAM209 
host target gene. MGC1127 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by MGC1127, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of MGC1127 BINDING SITE, 
designated SEQ ID:2336, to the nucleotide sequence of 
VGAM209 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:544. 



[6316] Another function of VGAM209 is therefore inhibition of 
MGC1127 (Accession NM_033549). Accordingly, utilities 
of VGAM209 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC1127. Solute Carrier Family 16 (monocarboxylic acid 
transporters), Member 4 (SLC16A4, Accession 
NM_004696) is another VGAM209 host target gene. 
SLC16A4 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
SLC16A4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC16A4 BINDING SITE, designated SEQ 
ID:1144, to the nucleotide sequence of VGAM209 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:544. 

[6317] Another function of VGAM209 is therefore inhibition of 
Solute Carrier Family 16 (monocarboxylic acid trans- 
porters), Member 4 (SLC16A4, Accession NM_004696). 
Accordingly, utilities of VGAM209 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SLC16A4. LOC147180 (Accession 
XM_097207) is another VGAM 2 09 host target gene. 



LOC147180 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
LOC147180, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC147180 BINDING SITE, desig- 
nated SEQ ID:3292, to the nucleotide sequence of 
VGAM209 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:544. 
[6318] Another function of VGAM209 is therefore inhibition of 

LOC147180 (Accession XM_097207). Accordingly, utilities 
of VGAM209 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147180. LOC148195 (Accession XM.097419) is an- 
other VGAM209 host target gene. LOC148195 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148195, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148195 BINDING SITE, designated SEQ ID:3297, to 
the nucleotide sequence of VGAM209 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 544. 



[6319] Another function of VGAM209 is therefore inhibition of 

LOC148195 (Accession XM.097419). Accordingly, utilities 
of VGAM209 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148195. LOC158572 (Accession XM_088608) is an- 
other VGAM209 host target gene. LOC158572 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158572, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158572 BINDING SITE, designated SEQ ID:3221, to 
the nucleotide sequence of VGAM209 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 544. 

[6320] Another function of VGAM209 is therefore inhibition of 

LOC158572 (Accession XM_088608). Accordingly, utilities 
of VGAM209 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158572. LOC201595 (Accession XM.114346) is an- 
other VGAM209 host target gene. LOC201595 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC201595, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201595 BINDING SITE, designated SEQ ID:3453, to 
the nucleotide sequence of VGAM209 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 544. 

[6321] Another function of VGAM209 is therefore inhibition of 

LOC201595 (Accession XM.114346). Accordingly, utilities 
of VGAM209 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201595. LOC203427 (Accession XM.114699) is an- 
other VGAM209 host target gene. LOC203427 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC203427, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC203427 BINDING SITE, designated SEQ ID:3464, to 
the nucleotide sequence of VGAM209 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 544. 

[6322] Another function of VGAM209 is therefore inhibition of 

LOC203427 (Accession XM_114699). Accordingly, utilities 
of VGAM209 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC203427. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 210 (VCAM210) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6323] VGAM210 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM210 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6324] VGAM210 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM 2 10 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6325] VGAM 2 10 gene encodes a VGAM210 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM210 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM210 precursor RNA is designated SEQ 
ID: 196, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID: 196 is 
located at position 110952 relative to the genome of Vac- 
cinia Virus. 

[6326] VGAM210 precursor RNA folds onto itself, forming 

VGAM210 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6327] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM210 folded precursor RNA into VGAM210 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 91%) nucleotide se- 
quence of VGAM210 RNA is designated SEQ ID:545, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[6328] VGAM210 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM210 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 10 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[6329] VGAM 2 10 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM210 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM210 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 10 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM210 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6330] The complementary binding of VGAM210 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 10 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM210 host tar- 
get RNA into VGAM210 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6331] it is appreciated that VGAM210 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM2 10 host target genes. The mRNA of 
each one of this plurality of VGAM2 10 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM210 RNA, herein designated VGAM 
RNA, and which when bound by VGAM210 RNA causes in- 



hibition of translation of respective one or more VGAM210 
host target proteins. 

[6332] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM210 gene, herein designated VGAM GENE, on one or 
more VGAM210 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[6333] it is yet further appreciated that a function of VGAM2 10 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM210 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM210 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM210 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6334] Nucleotide sequences of the VGAM210 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM210 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM210 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 10 are further 
described hereinbelow with reference to Table 1. 

[6335] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM210 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM210 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6336] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM210 gene, herein designated VGAM is 
inhibition of expression of VGAM2 10 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM210 correlate with, and may be deduced 
from, the identity of the target genes which VGAM210 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6337] phosphodiesterase 1A, Calmodulin-dependent (PDE1A, 
Accession NM_005019) is aVGAM210 host target gene. 
PDE1A BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by PDE1A, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of PDE1A BINDING SITE, designated SEQ ID:1171, 
to the nucleotide sequence of VGAM210 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:545. 

[6338] a function of VGAM2 10 is therefore inhibition of Phos- 
phodiesterase 1A, Calmodulin-dependent (PDE1A, Acces- 
sion NM_005019), a gene which is a Ca2+-calmodulin de- 
pendent cyclic nucleotide phosphodiesterase and has a 
higher affinity for cgmp than for camp. Accordingly, utili- 
ties of VGAM210 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PDE1A. The function of PDE1A has been established by 



previous studies. Phosphodiesterase 1 is a membrane- 
bound exonuclease that hydrolyzes phosphodiester 
bonds. See 171885. Wilson and McKenna (1988) exam- 
ined the segregation of the gene for human phosphodi- 
esterase 1A in human-rodent somatic cell hybrids. Elec- 
trophoretic analysis of phosphodiesterase 1A in hybrids 
suggested that the enzyme is a monomer. The PDE1A 
gene segregated concordantly with human chromosome 4 
in all but 1 of 26 hybrids examined and showed 4 or more 
instances of discordance with all other chromosomes. By 
screening a hippocampus library with a bovine 61-kD CaM 
PDE cDNA, Loughney et al. (1996) isolated cDNAs encod- 
ing PDE1A (HCAM1) and PDE1C (HCAM3; 602987). The 
sequence of the predicted 535-amino acid protein is 94% 
identical to that of the bovine 61-kD CaM PDE when 2 
short regions unique to PDE1A are excluded from com- 
parison. Northern blot analysis revealed tissue-specific 
expression of 4.8-, 2.4-, and 2.6-kb PDE1A mRNAs, with 
transcripts most abundant in brain, heart, kidney, and 
skeletal muscle. Although expression of full-length PDE1A 
in S. cerevisiae did not result in PDE activity, an amino- 
truncated protein gave measurable PDE activity with 
higher affinity for cGMP than for cAMP. 



[6339] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6340] Loughney, K.; Martins, T. J.; Harris, E. A. S.; Sadhu, K.; 

Hicks, J. B.; Sonnenburg, W. K.; BeavoJ. A.; Ferguson, K. : 
Isolation and characterization of cDNAs corresponding to 
two human calcium, calmodulin-regulated, 
3-prime,5-prime-cyclic nucleotide phosphodiesterases. J. 
Biol. Chem. 271: 796-806, 1996. ; and 

[6341] Wilson, D. E.; McKenna, L. : Assignment of the human 
gene for phosphodiesterase 1A to chromosome 4. 
(Abstract) Am. J. Hum. Genet. 43: A162 only, 1988. 

[6342] Further studies establishing the function and utilities of 
PDE1A are found in John Hopkins OMIM database record 
ID 171890, and in sited publications numbered 
2987-2988 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. ElaC Ho- 
molog 1 (E. coli) (ELAC1, Accession XM.165659) is an- 
other VGAM210 host target gene. ELAC1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ELAC1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of ELAC1 BIND- 
ING SITE, designated SEQ ID:3506, to the nucleotide se- 
quence of VGAM210 RNA, herein designated VGAM RNA, 
also designated SEQ ID:545. 

[6343] Another function of VGAM210 is therefore inhibition of 
ElaC Homolog 1 (E. coli) (ELAC1, Accession XM.165659). 
Accordingly, utilities of VGAM210 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ELAC1. LOC154790 (Accession 
XM.088044) is another VGAM210 host target gene. 
LOC154790 BINDING SITE is HOST TARGET binding site 
found in the 5 N untranslated region of mRNA encoded by 
LOC154790, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC154790 BINDING SITE, desig- 
nated SEQ ID:3 191, to the nucleotide sequence of 
VGAM 2 10 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:545. 

[6344] Another function of VGAM210 is therefore inhibition of 

LOC154790 (Accession XM_088044). Accordingly, utilities 
of VGAM210 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC154790. LOC158434 (Accession XM.098939) is an- 
other VGAM210 host target gene. LOC158434 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158434, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158434 BINDING SITE, designated SEQ ID:3389, to 
the nucleotide sequence of VGAM210 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:545. 

[6345] Another function of VGAM210 is therefore inhibition of 

LOC158434 (Accession XM.098939). Accordingly, utilities 
of VGAM210 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158434. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 211 (VGAM211) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6346] VGAM211 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM211 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6347] VGAM211 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM211 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6348] VGAM211 gene encodes a VGAM211 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM211 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM211 precursor RNA is designated SEQ 
ID: 197, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:197 is 
located at position 110025 relative to the genome of Vac- 
cinia Virus. 

[6349] VGAM211 precursor RNA folds onto itself, forming 

VGAM211 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 



of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6350] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM211 folded precursor RNA into VGAM211 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM211 RNA is designated SEQ ID:546, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6351] VGAM211 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM211 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM211 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 

[6352] VGAM211 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM211 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM211 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM211 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM211 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[6353] The complementary binding of VGAM211 RNA, herein 
designated VGAM RNA, to host target binding sites on 



VGAM211 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM211 host tar- 
get RNA into VGAM211 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6354] | t j S appreciated that VGAM211 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM211 host target genes. The mRNA of 
each one of this plurality of VGAM211 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM211 RNA, herein designated VGAM 
RNA, and which when bound by VGAM211 RNA causes in- 
hibition of translation of respective one or more VGAM211 
host target proteins. 

[6355] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM211 gene, herein designated VGAM GENE, on one or 
more VGAM211 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 



with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6356] it is yet further appreciated that a function of VGAM211 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM211 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM211 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM211 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6357] Nucleotide sequences of the VGAM211 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM211 RNA, herein designated VGAM RNA, 



and a schematic representation of the secondary folding 
of VGAM211 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM211 are further 
described hereinbelow with reference to Table 1. 

[6358] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM211 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM211 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6359] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM211 gene, herein designated VGAM is 
inhibition of expression of VGAM211 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM211 correlate with, and may be deduced 
from, the identity of the target genes which VGAM2 1 1 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6360] Mitogen-activated Protein Kinase Kinase Kinase 5 

(MAP3K5, Accession NM.005923) is a VGAM211 host tar- 
get gene. MAP3K5 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by MAP3K5, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MAP3K5 BINDING SITE, designated 
SEQ ID:1261, to the nucleotide sequence of VGAM211 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:546. 

[6361] A function of VGAM211 is therefore inhibition of Mitogen- 
activated Protein Kinase Kinase Kinase 5 (MAP3K5, Acces- 
sion NM_005923), a gene which phosphorylates and acti- 
vates two different subgroups of map kinase kinases, 
mkk4/sekl and mkk3/mapkk6 (or mkk6) .overexpression 
induces apoptotic cell death. Accordingly, utilities of 
VGAM211 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAP3K5. 
The function of MAP3K5 has been established by previous 
studies. Mitogen-activated protein kinase (MAPK) signal- 
ing cascades include MAPK or extracellular signal-reg- 
ulated kinase (ERK), MAPK kinase (MAP2K, also called MKK 
or MEK), and MAPK kinase kinase (MAP3K, also called 
MAPKKK or MEKK). MAPKK kinase/MEKK phosphorylates 
and activates its downstream protein kinase, MAPK ki- 
nase/MEK, which in turn activates MAPK. The kinases of 



these signaling cascades are highly conserved, and ho- 
mologs exist in yeast, Drosophila, and mammalian cells 
Ichijo et al. (1997) used a similar cloning strategy to iden- 
tify a nearly identical MAPKKK cDNA, termed ASK1 for 
apoptosis signal-regulating kinase. The deduced protein 
contains 1,375 amino acids, and is most closely related to 
yeast SSK2 and SSK22, which are upstream regulators of 
yeast HOG1 MAPK. ASK1 expression complements a yeast 
mutant lacking functional SSK2 and SSK22. ASK1 also ac- 
tivates MKK3 (OMIM Ref. No. 602315), MKK4 (SEK1), and 
MKK6 (OMIM Ref. No. 601254). Overexpression of ASK1 
induces apoptotic cell death, and ASK1 is activated in cells 
treated with tumor necrosis factor-alpha (TNFA; 191160). 
Nishitoh et al. (1998) showed that ASK1 interacts with 
members of the TRAF family and is activated by TRAF2 
(OMIM Ref. No. 601895) in the TNF-signaling pathway. 
After activation by TRAF2, ASK1 activates MKK4, which in 
turn activates JNK. Thus, ASK1 is a mediator of 
TRAF2-induced JNK activation. Animal model experiments 
lend further support to the function of MAP3K5. Using a 
forward genetic screen of C. elegans mutants, Kim et al. 
(2002) showed that viable worms lacking esp2 and esp8, 
homologs of the mammalian MAP kinases SEK1 and ASK1, 



were highly susceptible to and died more rapidly from 
both a gram-negative bacterium, P. aeruginosa, and a 
gram-positive organism, E. faecalis, than wildtype worms. 
RNA-interference and biochemical analyses likewise im- 
plicated the p38 MAP kinase homolog, pmkl, in suscepti- 
bility to these pathogens. Kim et al. (2002) concluded that 
MAP kinase signaling, which is also involved in plant 
pathogen resistance, is a conserved element in innate 
metazoan immunity to diverse pathogens. 

[6362] | t j S appreciated that the abovementioned animal model 
for MAP3K5 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[6363] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6364] Kim, D. H.; Feinbaum, R.; Alloing, C; Emerson, F. E.; 

Garsin, D. A.; Inoue, H.; Tanaka-Hino, M.; Hisamoto, N.; 
Matsumoto, K.; Tan, M.-W.; Ausubel, F. M. : A conserved 
p38 MAP kinase pathway in Caenorhabditis elegans innate 
immunity. Science 297: 623-626, 2002. ; and 

[6365] Nishitoh, H.; Saitoh, M.; Mochida, Y.; Takeda, K.; Nakano, 
H.; Rothe, M.; Miyazono, K.; Ichijo, H. : ASK1 is essential 



for JNK/SAPK activation by TRAF2. Molec. Cell 2: 389-395, 
1998. 

[6366] Further studies establishing the function and utilities of 
MAP3K5 are found in John Hopkins OMIM database record 
ID 602448, and in sited publications numbered 
1352-1354, 2295, 3027, 2366-2367, 146 and 1472 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. DKFZP564F0522 
(Accession XM_043885) is another VGAM211 host target 
gene. DKFZP564F0522 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by DKFZP564F0522, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564F0522 
BINDING SITE, designated SEQ ID:2825, to the nucleotide 
sequence of VGAM211 RNA, herein designated VGAM 
RNA, also designated SEQ ID:546. 

[6367] Another function of VGAM211 is therefore inhibition of 
DKFZP564F0522 (Accession XM_043885). Accordingly, 
utilities of VGAM211 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564F0522. GPCR150 (Accession NM.014373) 



is another VGAM211 host target gene. GPCR150 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by GPCR150, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GPCR150 BINDING SITE, designated SEQ ID: 1496, to the 
nucleotide sequence of VGAM211 RNA, herein designated 
VGAM RNA, also designated SEQ ID:546. 
[6368] Another function of VGAM211 is therefore inhibition of 

GPCR150 (Accession NM.014373). Accordingly, utilities of 
VGAM211 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GPCR150. 
Solute Carrier Family 26, Member 7 (SLC26A7, Accession 
NM.052832) is another VGAM211 host target gene. 
SLC26A7 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
SLC26A7, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC26A7 BINDING SITE, designated SEQ 
ID:2340, to the nucleotide sequence of VGAM211 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:546. 

[6369] Another function of VGAM211 is therefore inhibition of 
Solute Carrier Family 26, Member 7 (SLC26A7, Accession 
NM.052832). Accordingly, utilities of VGAM211 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC26A7. Solute Carrier 
Family 6 (neurotransmitter transporter), Member 14 
(SLC6A14, Accession NM_007231) is another VGAM2 11 
host target gene. SLC6A14 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by SLC6A14, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SLC6A14 BINDING SITE, 
designated SEQ ID: 1369, to the nucleotide sequence of 
VGAM211 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:546. 

[6370] Another function of VGAM211 is therefore inhibition of 
Solute Carrier Family 6 (neurotransmitter transporter), 
Member 14 (SLC6A14, Accession NM_007231). Accord- 
ingly, utilities of VGAM211 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC6A14. LOC116228 (Accession XM_057659) 



is another VGAM211 host target gene. LOC116228 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 16228, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOCI 16228 BINDING SITE, designated SEQ ID:2980, to 
the nucleotide sequence of VGAM211 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 546. 

[6371] Another function of VGAM211 is therefore inhibition of 

LOC116228 (Accession XM.057659). Accordingly, utilities 
of VGAM211 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC116228. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 212 (VGAM212) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6372] VGAM212 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM212 was detected is described 



hereinabove with reference to Figs. 1-8. 

[6373] VGAM212 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM212 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6374] VGAM212 gene encodes a VGAM212 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM212 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM212 precursor RNA is designated SEQ 
ID: 198, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:198 is 
located at position 111922 relative to the genome of Vac- 
cinia Virus. 

[6375] VGAM212 precursor RNA folds onto itself, forming 

VGAM212 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 



accurate or partial inversed- reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6376] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM212 folded precursor RNA into VGAM212 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM212 RNA is designated SEQ ID:547, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6377] VGAM212 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM212 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM212 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[6378] VGAM212 RNA, herein designated VGAM RNA, binds com- 
plementary to one or more host target binding sites lo- 



cated in untranslated regions of VGAM212 host target 
RNA, herein designated VCAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM212 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM212 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM212 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[6379] The complementary binding of VGAM212 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM212 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM212 host tar- 
get RNA into VGAM212 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6380] | t j S appreciated that VGAM212 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM2 12 host target genes. The mRNA of 
each one of this plurality of VGAM2 12 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM212 RNA, herein designated VGAM 
RNA, and which when bound by VGAM212 RNA causes in- 
hibition of translation of respective one or more VGAM212 
host target proteins. 

[6381] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM212 gene, herein designated VGAM GENE, on one or 
more VGAM212 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 



cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6382] it is yet further appreciated that a function of VGAM2 12 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM212 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM212 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM212 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6383] Nucleotide sequences of the VGAM212 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM212 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 



of VGAM212 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM212 are further 
described hereinbelow with reference to Table 1. 

[6384] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM212 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM212 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6385] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM212 gene, herein designated VGAM is 
inhibition of expression of VGAM212 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM212 correlate with, and may be deduced 
from, the identity of the target genes which VGAM212 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6386] cyclin C (CCNC, Accession NM.005190) is a VGAM212 
host target gene. CCNC BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by CCNC, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CCNC BINDING SITE, des- 
ignated SEQ ID: 1 192, to the nucleotide sequence of 
VGAM212 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:547. 
[6387] a function of VGAM212 is therefore inhibition of Cyclin C 
(CCNC, Accession NM_005190), a gene which is involved 
in the control of cell cycle and can regulate transcription 
by targeting the CDK7 /cyclin H subunits of the general 
transcription initiation factor II H . Accordingly, utilities of 
VGAM212 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CCNC. 
The function of CCNC has been established by previous 
studies. See 123837. Lew et al. (1991) isolated a number 
of cDNAs derived from human mRNAs that were able to 
substitute for Gl cyclin genes in S. cerevisiae. Several of 
these encoded human cyclins A, Bl, and B2. Three novel 
genes were identified, which they called cyclins C, D, and 
E. The 3 novel proteins were sufficiently distantly related 
to the other members of the cyclin family and to each 
other as to constitute 3 new classes of cyclins. Cyclin C 
and E mRNAs accumulated periodically during the cell cy- 
cle, peaking at different times in Gl. Mammalian CDK8 



(OMIM Ref. No. 603184) and cyclin C are components of 
the RNA polymerase II holoenzyme complex, where they 
function as a protein kinase that phosphorylates the C- 
terminal domain of the largest subunit of RNA polymerase 
II. The CDK8/cyclin C protein complex is also found in a 
number of mammalian 'Mediator-like protein complexes, 
which repress activated transcription independently of the 
C-terminal domain in vitro. Akoulitchev et al. (2000) 
demonstrated that CDK8/cyclin C can regulate transcrip- 
tion by targeting the CDK7 (OMIM Ref. No. 601955)/cyclin 
H (OMIM Ref. No. 601953) subunits of the general tran- 
scription initiation factor IIH (OMIM Ref. No. 189972). 
CDK8 phosphorylates mammalian cyclin H at serine 5 and 
serine 304 both in vitro and in vivo, in the vicinity of its 
functionally unique N- and C-terminal alpha-helical do- 
mains. This phosphorylation represses both the ability of 
TFIIH to activate transcription and its C-terminal kinase 
activity. In addition, mimicking CDK8 phosphorylation of 
cyclin H in vivo has a dominant-negative effect on cell 
growth. Akoulitchev et al. (2000) concluded that their re- 
sults linked the Mediator complex and the basal tran- 
scription machinery by a regulatory pathway involving 2 
cyclin-dependent kinases. This pathway appears to be 



unique to higher organisms. 

[6388] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6389] Lew, D. J.; Dulic, V.; Reed, S. I. : Isolation of three novel 
human cyclins by rescue of Gl cyclin (Cln) function in 
yeast. Cell 66: 1197-1206, 1991. ; and 

[6390] Akoulitchev, S.; Chuikov, S.; Reinberg, D. : TFIIH is nega- 
tively regulated by cdk8-containing mediator complexes. 
Nature 407: 102-106, 2000. 

[6391] Further studies establishing the function and utilities of 

CCNC are found in John Hopkins OMIM database record ID 
123838, and in sited publications numbered 105 and 
1054-1055 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Male-specific Lethal 3— like 1 (Drosophila) (MSL3L1, 
Accession NM_006800) is another VCAM212 host target 
gene. MSL3L1 BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
MSL3L1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MSL3L1 BINDING SITE, designated SEQ 



ID: 1331, to the nucleotide sequence of VGAM212 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:547. 

[6392] Another function of VGAM212 is therefore inhibition of 
Male-specific Lethal 3-like 1 (Drosophila) (MSL3L1, Ac- 
cession NM_006800). Accordingly, utilities of VGAM212 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MSL3L1. Throm- 
bospondin 1 (THBS1, Accession NM.003246) is another 
VGAM212 host target gene. THBS1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by THBS1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of THBS1 BINDING SITE, 
designated SEQ ID: 1004, to the nucleotide sequence of 
VGAM212 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:547. 

[6393] Another function of VGAM212 is therefore inhibition of 
Thrombospondin 1 (THBS1, Accession NM_003246), a 
gene which is a member of a family of adhesive 
molecules, involves in blood clotting and in angiogenesis. 
Accordingly, utilities of VGAM212 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with THBS1. The function of THBS1 has been 
established by previous studies. Natural inhibitors of an- 
giogenesis are able to block pathologic neovascularization 
without harming the preexisting vasculature. Volpert et al. 
(2002) demonstrated that 2 such inhibitors, throm- 
bospondin I and pigment epithelium-derived factor (OMIM 
Ref. No. 172860), derive specificity for remodeling vessels 
from their dependence on Fas/Fas ligand (134637; 
134638)-mediated apoptosis to block angiogenesis. Both 
inhibitors upregulated FasL on endothelial cells. Expres- 
sion of the essential partner of FasL, Fas receptor, was low 
on quiescent endothelial cells and vessels but greatly en- 
hanced by inducers of angiogenesis, thereby specifically 
sensitizing the stimulated cells to apoptosis by inhibitor- 
generated FasL. The antiangiogenic activity of throm- 
bospondin I and pigment epithelium-derived factor both 
in vitro and in vivo was dependent on this dual induction 
of Fas and FasL and the resulting apoptosis. Volpert et al. 
(2002) concluded that this example of cooperation be- 
tween pro- and antiangiogenic factors in the inhibition of 
angiogenesis provides one explanation for the ability of 
inhibitors to select remodeling capillaries for destruction. 



Animal model experiments lend further support to the 
function of THBS1. To explore the function of throm- 
bospondin I in vivo, Lawler et al. (1998) disrupted the 
Thbsl gene by homologous recombination in the mouse 
genome. Platelets from these mice were completely defi- 
cient in Thbsl protein; however, thrombin-induced 
platelet aggregation was not diminished. The deficient 
mice displayed a mild and variable lordotic curvature of 
the spine that was apparent from birth. They also dis- 
played an increase in the number of circulating white 
blood cells, with monocytes and eosinophils having the 
largest percent increases. Although other major organs 
showed no abnormalities consistent with high levels of 
expression of Thbsl in lung, Lawler et al. (1998) observed 
abnormalities in the lungs of the mice lacking Thbsl. Ex- 
tensive acute and organizing pneumonia with neutrophils 
and macrophages developed by 4 weeks of age. The 
macrophages stained for hemosiderin, indicating that dif- 
fuse alveolar hemorrhage was occurring. Later, the num- 
ber of neutrophils decreased and a striking increase in the 
number of hemosiderin-containing macrophages was ob- 
served associated with multiple-lineage epithelial hyper- 
plasia and the deposition of collagen and elastin. The re- 



suits indicated that THBS1 is involved in normal lung 
homeostasis. 

[6394] it j S appreciated that the abovementioned animal model 
for THBS1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6395] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6396] Lawler, J.; Sunday, M.; Thibert, V.; Duquette, M.; George, 
E. L; Rayburn, H.; Hynes, R. O. : Thrombospondin-1 is re- 
quired for normal murine pulmonary homeostasis and its 
absence causes pneumonia. J. Clin. Invest. 101: 982-992, 
1998. ; and 

[6397] volpert, O. V.; Zaichuk, T.; Zhou, W.; Reiher, F.; Ferguson, 
T. A.; Stuart, P. M.; Amin, M.; Bouck, N. P. : Inducer- 
stimulated Fas targets activated endothelium for destruc- 
tion by anti-a. 

[6398] Further studies establishing the function and utilities of 
THBS1 are found in John Hopkins OMIM database record 
ID 188060, and in sited publications numbered 
2392-2398, 7 and 2399 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 



ence. Cysteine and Glycine-rich Protein 3 (cardiac LIM pro- 
tein) (CSRP3, Accession NM.003476) is another VGAM212 
host target gene. CSRP3 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by CSRP3, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CSRP3 BINDING SITE, des- 
ignated SEQ ID: 1031, to the nucleotide sequence of 
VGAM212 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:547. 
[6399] Another function of VGAM212 is therefore inhibition of 
Cysteine and Glycine-rich Protein 3 (cardiac LIM protein) 
(CSRP3, Accession NM_003476). Accordingly, utilities of 
VGAM212 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CSRP3. 
FLJ11181 (Accession NM_018350) is another VGAM2 12 
host target gene. FLJ11181 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ11181, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ11181 BINDING SITE, 



designated SEQ ID: 1817, to the nucleotide sequence of 
VGAM212 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:547. 

[6400] Another function of VGAM212 is therefore inhibition of 

FLJ11181 (Accession NM.018350). Accordingly, utilities of 
VGAM212 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11181. 
FLJ23132 (Accession XM.171194) is another VGAM212 
host target gene. FLJ23132 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ23132, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23132 BINDING SITE, 
designated SEQ ID:3692, to the nucleotide sequence of 
VGAM212 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:547. 

[6401] Another function of VGAM212 is therefore inhibition of 

FLJ23132 (Accession XM.171194). Accordingly, utilities of 
VGAM212 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23132. 
GRB2-associated Binding Protein 3 (GAB3, Accession 
NM.080612) is another VGAM212 host target gene. GAB3 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by GAB3, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GAB3 BINDING SITE, designated SEQ ID:2378, to the nu- 
cleotide sequence of VGAM212 RNA, herein designated 
VGAM RNA, also designated SEQ ID:547. 
[6402] Another function of VGAM212 is therefore inhibition of 
GRB2-associated Binding Protein 3 (GAB3, Accession 
NM.080612). Accordingly, utilities of VGAM212 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GAB3. MGC13033 
(Accession NM.031447) is another VGAM212 host target 
gene. MGC13033 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by MGC13033, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MGC13033 BINDING SITE, desig- 
nated SEQ ID:2198, to the nucleotide sequence of 
VGAM212 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:547. 



[6403] Another function of VGAM212 is therefore inhibition of 
MGC13033 (Accession NM.031447). Accordingly, utilities 
of VGAM212 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC13033. PRO0386 (Accession NM.018562) is another 
VGAM212 host target gene. PRO0386 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by PRO0386, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRO0386 
BINDING SITE, designated SEQ ID: 1844, to the nucleotide 
sequence of VGAM212 RNA, herein designated VGAM 
RNA, also designated SEQ ID:547. 

[6404] Another function of VGAM212 is therefore inhibition of 

PRO0386 (Accession NM_018562). Accordingly, utilities of 
VGAM212 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0386. 
LOC149351 (Accession XM.086503) is another VGAM2 12 
host target gene. LOC149351 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC149351, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC149351 BINDING 
SITE, designated SEQ ID:3132, to the nucleotide sequence 
of VGAM212 RNA, herein designated VGAM RNA, also 
designated SEQ ID:547. 

[6405] Another function of VGAM212 is therefore inhibition of 

LOC149351 (Accession XM_086503). Accordingly, utilities 
of VGAM212 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149351. LOC163590 (Accession NM.145034) is an- 
other VGAM212 host target gene. LOC163590 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC163590, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC163590 BINDING SITE, designated SEQ ID:2512, to 
the nucleotide sequence of VGAM212 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 547. 

[6406] Another function of VGAM212 is therefore inhibition of 

LOC163590 (Accession NM_145034). Accordingly, utilities 
of VGAM212 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC163590. LOC256307 (Accession XM.173118) is an- 
other VGAM212 host target gene. LOC256307 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC256307, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256307 BINDING SITE, designated SEQ ID:3726, to 
the nucleotide sequence of VGAM212 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 547. 
[6407] Another function of VGAM212 is therefore inhibition of 

LOC256307 (Accession XM.173118). Accordingly, utilities 
of VGAM212 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256307. LOC87769 (Accession XM.049058) is an- 
other VGAM2 12 host target gene. LOC87769 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC87769, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC87769 BINDING SITE, designated SEQ ID:2912, to the 
nucleotide sequence of VGAM212 RNA, herein designated 



VGAM RNA, also designated SEQ ID:547. 

[6408] Another function of VGAM212 is therefore inhibition of 
LOC87769 (Accession XM_049058). Accordingly, utilities 
of VGAM212 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC87769. LOC89890 (Accession XM.026976) is another 
VGAM212 host target gene. LOC89890 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC89890, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC89890 BINDING SITE, designated SEQ ID:2574, to the 
nucleotide sequence of VGAM212 RNA, herein designated 
VGAM RNA, also designated SEQ ID:547. 

[6409] Another function of VGAM212 is therefore inhibition of 
LOC89890 (Accession XM_026976). Accordingly, utilities 
of VGAM212 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC89890. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 213 (VGAM213) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6410] VGAM213 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM213 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6411] VGAM213 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM213 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6412] VGAM213 gene encodes a VGAM213 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM213 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM213 precursor RNA is designated SEQ 
ID: 199, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:199 is 
located at position 112175 relative to the genome of Vac- 
cinia Virus. 

[6413] VGAM213 precursor RNA folds onto itself, forming 



VGAM213 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6414] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM213 folded precursor RNA into VGAM213 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM213 RNA is designated SEQ ID:548, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6415] VGAM213 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM213 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM213 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[6416] VGAM213 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM213 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM213 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM213 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM213 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6417] The complementary binding of VGAM213 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM213 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM213 host tar- 
get RNA into VGAM213 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6418] it is appreciated that VGAM213 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM213 host target genes. The mRNA of 
each one of this plurality of VGAM2 13 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM213 RNA, herein designated VGAM 
RNA, and which when bound by VGAM213 RNA causes in- 
hibition of translation of respective one or more VGAM213 
host target proteins. 

[6419] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM213 gene, herein designated VGAM GENE, on one or 
more VGAM213 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
[6420] | t j S yet further appreciated that a function of VGAM213 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM213 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM213 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM213 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[6421] Nucleotide sequences of the VGAM2 13 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM213 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM213 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM213 are further 
described hereinbelow with reference to Table 1. 

[6422] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM213 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM213 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6423] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM213 gene, herein designated VGAM is 
inhibition of expression of VGAM213 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM213 correlate with, and may be deduced 
from, the identity of the target genes which VGAM213 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 

[6424] Growth Differentiation Factor 8 (GDF8, Accession 

NM.005259) is a VGAM213 host target gene. GDF8 BIND- 
ING SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by GDF8, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of GDF8 
BINDING SITE, designated SEQ ID:1196, to the nucleotide 
sequence of VGAM213 RNA, herein designated VGAM 
RNA, also designated SEQ ID:548. 

[6425] a function of VGAM2 13 is therefore inhibition of Growth 
Differentiation Factor 8 (GDF8, Accession NM_005259), a 
gene which acts specifically as a negative regulator of 
skeletal muscle growth. Accordingly, utilities of VGAM213 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GDF8. The function 
of GDF8 has been established by previous studies. The 
transforming growth factor-beta superfamily encom- 
passes a large number of growth and differentiation fac- 
tors that play important roles in regulating embryonic de- 
velopment and in maintaining tissue homeostasis in adult 
animals. GDF8, or myostatin, is a member of this super- 



family with a role in the control and maintenance of skele- 
tal muscle mass. Animal model experiments lend further 
support to the function of GDF8. To determine the bio- 
logic function of Gdf8, McPherron et al. (1997) disrupted 
the Gdf8 gene by gene targeting in mice. Gdf8-null ani- 
mals were significantly larger than wildtype animals and 
showed a large and widespread increase in skeletal mus- 
cle mass. Individual muscles of mutant animals weighed 2 
to 3 times more than those of wildtype animals, and the 
increase in mass appeared to result from a combination of 
muscle cell hyperplasia and hypertrophy. McPherron et al. 
(1997) suggested that Gdf8 functions specifically as a 
negative regulator of skeletal muscle growth. Lin et al. 
(2002) observed increased skeletal muscle mass in their 
myostatin-null mouse model compared to wildtype ani- 
mals as early as 4 weeks of age. In addition, the mutant 
mice showed reduced production and secretion of leptin 
(OMIM Ref. No. 164160) which was associated with re- 
duced fat deposition. The reduced adipogenesis in the 
knockout mice suggested that myostatin is involved in 
regulating adiposity as well as muscularity. 
[6426] it is appreciated that the abovementioned animal model 
for GDF8 is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6427] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6428] Gonzalez-Cadavid, N. F.; Taylor, W. E.; Yarasheski, K.; 

Sinha-Hikim, I.; Ma, K.; Ezzat, S.; Shen, R.; Lalani, R.; Asa, 
S.; Mamita, M.; Nair, C; Arver, S.; Bhasin, S. : Organization 
of the human myostatin gene and expression in healthy 
men and HIV-infected men with muscle wasting. Proc. 
Nat. Acad. Sci. 95: 14938-14943, 1998. ; and 

t 6429 ] Lin, J.; Arnold, H. B.; Della-Fera, M. A.; Azain, M. J.; 

Hartzell, D. L; Baile, C. A. : Myostatin knockout in mice 
increases myogenesis and decreases adipogenesis. 
Biochem. Biophys. Res. 

[6430] Further studies establishing the function and utilities of 
GDF8 are found in John Hopkins OMIM database record ID 
601788, and in sited publications numbered 313-316, 
2002-2003, 94 and 2050-1341 listed in the bibliography 
section hereinbelow, which are also hereby incorporated 
by reference. Regenerating Islet-derived-like, Pancreatic 
Stone Protein-like, Pancreatic Thread Protein-like (rat) 
(REGL, Accession NM_006508) is another VGAM2 13 host 



target gene. REGL BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by REGL, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of REGL BINDING SITE, designated SEQ ID:1306, 
to the nucleotide sequence of VGAM213 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:548. 
[6431] Another function of VGAM213 is therefore inhibition of 

Regenerating Islet-derived-like, Pancreatic Stone Protein- 
like, Pancreatic Thread Protein-like (rat) (REGL, Accession 
NM.006508), a gene which is a member of REG family 
with unknown function. Accordingly, utilities of VGAM213 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with REGL. The function 
of REGL has been established by previous studies. The 
REG1A (OMIM Ref. No. 167770) and REG IB genes belong 
to the type I subclass of the REG family of genes, each of 
which encodes a 166-amino acid protein. Moriizumi et al. 
(1994) and Gharib et al. (1993) mapped the REG1A and 
REG IB genes to 2pl2. Miyashita et al. (1995) demon- 
strated that 4 REG family genes are tandemly ordered in a 
95-kb DNA region of 2pl2. From analysis of YAC clones 



containing the 4 genes using 2-color fluorescence in situ 
hybridization, they demonstrated the following order: 
2cen — PAP — RS — REG 1A — REG IB — ptel. (RS, so desig- 
nated for REG-related sequence, shows a high degree of 
homology to the REG1 genes but has an in-frame stop 
codon in the protein coding region.) 

[6432] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6433] Miyashita, H.; Nakagawara, K.; Mori, M.; Narushima, Y.; 
Noguchi, N.; Moriizumi, S.; Takasawa, S.; Yonekura, H.; 
Takeuchi, T.; Okamoto, H. : Human REG family genes are 
tandemly ordered in a 95-kilobase region of chromosome 
2pl2. FEBS Lett. 377: 429-433, 1995. ; and 

[6434] Moriizumi, S.; Watanabe, T.; Unno, M.; Nakagawara, K.; 

Suzuki, Y.; Miyashita, H.; Yonekura, H.; Okamoto, H. : Iso- 
lation, structural determination and expression of a novel 
reg gene, hum. 

[6435] Further studies establishing the function and utilities of 
REGLare found in John Hopkins OMIM database record ID 
167771, and in sited publications numbered 2513-2515 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. DKFZP434J2 14 



(Accession XM_027639) is another VGAM213 host target 
gene. DKFZP434J214 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 X untranslated region of mRNA en- 
coded by DKFZP434J214, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of DKFZP434J214 BINDING 
SITE, designated SEQ ID:2586, to the nucleotide sequence 
of VGAM213 RNA, herein designated VGAM RNA, also 
designated SEQ ID:548. 
[6436] Another function of VGAM213 is therefore inhibition of 

DKFZP434J214 (Accession XM.027639). Accordingly, utili- 
ties of VGAM213 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434J214. KIAA0440 (Accession NM.015556) is an- 
other VGAM213 host target gene. KIAA0440 BINDING SITE 
is HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by KIAA0440, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0440 BINDING SITE, designated SEQ ID: 1636, to the 
nucleotide sequence of VGAM213 RNA, herein designated 



VGAM RNA, also designated SEQ ID:548. 

[6437] Another function of VGAM213 is therefore inhibition of 
KIAA0440 (Accession NM_015556). Accordingly, utilities 
of VGAM213 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0440. LOC152756 (Accession XM.098262) is another 
VGAM213 host target gene. LOC152756 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC152756, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC152756 BINDING SITE, designated SEQ ID:3363, to the 
nucleotide sequence of VGAM213 RNA, herein designated 
VGAM RNA, also designated SEQ ID:548. 

[6438] Another function of VGAM213 is therefore inhibition of 

LOC152756 (Accession XM_098262). Accordingly, utilities 
of VGAM213 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152756. LOC158428 (Accession XM.047249) is an- 
other VGAM213 host target gene. LOC158428 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158428, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158428 BINDING SITE, designated SEQ ID:2889, to 
the nucleotide sequence of VGAM213 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 548. 

[6439] Another function of VGAM213 is therefore inhibition of 

LOC158428 (Accession XM_047249). Accordingly, utilities 
of VGAM213 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158428. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 214 (VGAM214) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6440] VGAM214 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM214 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6441] VGAM214 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 



VGAM214 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[6442] VGAM214 gene encodes a VGAM214 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM214 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM214 precursor RNA is designated SEQ 
ID:200, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:200 is 
located at position 114150 relative to the genome of Vac- 
cinia Virus. 

[6443] VGAM214 precursor RNA folds onto itself, forming 

VGAM214 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6444] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM214 folded precursor RNA into VGAM214 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM214 RNA is designated SEQ ID:549, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6445] VGAM214 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM214 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 14 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[6446] VGAM214 RNA, herein designated VGAM RNA, binds com- 
plementary to one or more host target binding sites lo- 
cated in untranslated regions of VGAM214 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 



cleotide sequence of VGAM214 RNA is an accurate or a 
partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM214 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM214 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[6447] The complementary binding of VGAM214 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM214 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM214 host tar- 
get RNA into VGAM214 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6448] it is appreciated that VGAM214 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM214 host target genes. The mRNA of 
each one of this plurality of VGAM2 14 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM214 RNA, herein designated VGAM 
RNA, and which when bound by VGAM214 RNA causes in- 
hibition of translation of respective one or more VGAM214 
host target proteins. 

[6449] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM214 gene, herein designated VGAM GENE, on one or 
more VGAM214 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 



also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6450] | t j S yet further appreciated that a function of VGAM214 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM214 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM214 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM214 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6451] Nucleotide sequences of the VGAM2 14 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM214 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM214 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM214 are further 
described hereinbelow with reference to Table 1. 



[6452] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM214 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM214 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6453] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM214 gene, herein designated VGAM is 
inhibition of expression of VGAM2 14 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM214 correlate with, and may be deduced 
from, the identity of the target genes which VGAM214 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6454] Basic Helix-loop-helix Domain Containing, Class B, 3 

(BHLHB3, Accession NM.030762) is a VGAM 2 14 host tar- 
get gene. BHLHB3 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by BHLHB3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BHLHB3 BINDING SITE, designated SEQ 



ID:2162, to the nucleotide sequence of VGAM214 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:549. 

[6455] a function of VGAM2 14 is therefore inhibition of Basic 

Helix-loop-helix Domain Containing, Class B, 3 (BHLHB3, 
Accession NM_030762), a gene which represses both 
basal and activated transcription. Accordingly, utilities of 
VGAM214 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BHLHB3. 
The function of BHLHB3 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM 127. Coagulation Factor IX (plasma thromboplas- 
tic component, Christmas disease, hemophilia B) (F9, Ac- 
cession NM_000133) is another VGAM2 14 host target 
gene. F9 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by F9, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of F9 BINDING SITE, designated SEQ ID:709, to 
the nucleotide sequence of VGAM214 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 549. 



[6456] Another function of VGAM214 is therefore inhibition of 

Coagulation Factor IX (plasma thromboplastic component, 
Christmas disease, hemophilia B) (F9, Accession 
NM_000133). Accordingly, utilities of VGAM214 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with F9. FLJ31737 (Accession 
NM.144984) is another VCAM214 host target gene. 
FLJ31737 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
FLJ31737, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ31737 BINDING SITE, designated SEQ 
ID:2504, to the nucleotide sequence of VGAM214 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:549. 

[6457] Another function of VGAM214 is therefore inhibition of 

FLJ31737 (Accession NM.144984). Accordingly, utilities of 
VGAM214 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31737. 
KIAA1505 (Accession XM.168469) is another VGAM214 
host target gene. KIAA1505 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 



encoded by KIAA1505, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1505 BINDING SITE, 
designated SEQ ID:3638, to the nucleotide sequence of 
VGAM214 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:549. 

[6458] Another function of VGAM214 is therefore inhibition of 
KIAA1505 (Accession XM.168469). Accordingly, utilities 
of VGAM214 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1505. PHRET1 (Accession NM.021200) is another 
VGAM214 host target gene. PHRET1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by PHRET1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PHRET1 BINDING 
SITE, designated SEQ ID: 1947, to the nucleotide sequence 
of VGAM214 RNA, herein designated VGAM RNA, also 
designated SEQ ID:549. 

[6459] Another function of VGAM214 is therefore inhibition of 
PHRET1 (Accession NM_021200). Accordingly, utilities of 



VGAM214 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PHRET1. 
RYD5 (Accession XM.085737) is another VGAM214 host 
target gene. RYD5 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by RYD5, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RYD5 BINDING SITE, designated SEQ 
ID:3103, to the nucleotide sequence of VGAM214 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:549. 

[6460] Another function of VGAM 2 14 is therefore inhibition of 
RYD5 (Accession XM.085737). Accordingly, utilities of 
VGAM214 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RYD5. 
LOC221337 (Accession XM.166387) is another VGAM2 14 
host target gene. LOC221337 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC221337, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC221337 BINDING 



SITE, designated SEQ ID:3556, to the nucleotide sequence 
of VGAM214 RNA, herein designated VGAM RNA, also 
designated SEQ ID:549. 

[6461] Another function of VGAM214 is therefore inhibition of 

LOC221337 (Accession XM_166387). Accordingly, utilities 
of VGAM214 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221337. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 215 (VGAM215) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6462] VGAM215 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM215 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6463] VGAM215 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM215 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[6464] VGAM215 gene encodes a VGAM2 15 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM215 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM215 precursor RNA is designated SEQ 
ID:201, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:201 is 
located at position 113419 relative to the genome of Vac- 
cinia Virus. 

[6465] VGAM215 precursor RNA folds onto itself, forming 

VGAM215 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6466] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM215 folded precursor RNA into VGAM215 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM215 RNA is designated SEQ ID:550, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6467] VGAM215 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM215 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM215 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[6468] VGAM215 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM215 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM215 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM215 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM215 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[6469] The complementary binding of VGAM215 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM215 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM215 host tar- 
get RNA into VGAM215 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6470] it is appreciated that VGAM215 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM215 host target genes. The mRNA of 
each one of this plurality of VGAM2 15 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM215 RNA, herein designated VGAM 
RNA, and which when bound by VGAM215 RNA causes in- 
hibition of translation of respective one or more VGAM215 
host target proteins. 
t 6471 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM215 gene, herein designated VGAM GENE, on one or 
more VGAM215 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 6472 ] It is yet further appreciated that a function of VGAM215 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM215 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM215 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM215 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6473] Nucleotide sequences of the VGAM215 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced^ VGAM215 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM215 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM215 are further 
described hereinbelow with reference to Table 1. 

[6474] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM215 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM215 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6475] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM215 gene, herein designated VGAM is 
inhibition of expression of VGAM215 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM215 correlate with, and may be deduced 
from, the identity of the target genes which VGAM215 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6476] Adenylate Cyclase 9 (ADCY9, Accession NM_001116) is a 
VGAM215 host target gene. ADCY9 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by ADCY9, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ADCY9 BINDING SITE, 
designated SEQ ID:801, to the nucleotide sequence of 
VGAM215 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:550. 

[6477] a function of VGAM215 is therefore inhibition of Adeny- 



late Cyclase 9 (ADCY9, Accession NM_001116), a gene 
which . may be a physiologically relevant docking site for 
calcineurin (by similarity). Accordingly, utilities of 
VGAM215 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADCY9. 
The function of ADCY9 has been established by previous 
studies. The adenylyl cyclases (EC 4.6.1.1) are membrane- 
associated enzymes that are expressed in most human 
tissues. These enzymes catalyze the formation of cAMP 
and are regulated by a family of G protein-coupled recep- 
tors, protein kinases, and calcium. The type 9 adenylyl cy- 
clase (ADCY9) is a widely distributed adenylyl cyclase that 
was originally cloned from mouse (Paterson et al., 1995; 
Premont et al., 1996). Hacker et al. (1998) cloned human 
cardiac ADCY9, or AC9, cDNAs and found that the de- 
duced 1,294-amino acid protein is 90% identical to mouse 
Adcy9. Like mouse Adcy9, the predicted human ADCY9 
protein contains 12 transmembrane domains, Asn-linked 
glycosylation sites, and cAMP-dependent protein kinase 
phosphorylation sites; however, these proteins differ in 
the C2b domain due to a frameshift in the human ADCY9 
coding sequence relative to the coding sequence of mouse 
Adcy9. Northern blot analysis detected 8.5- and 6.3-kb 



ADCY9 transcripts in all human tissues examined. By fluo- 
rescence in situ hybridization, Hacker et al. (1998) 
mapped the human and mouse ADCY9 genes to 16pl3.3 
and chromosome 16 band Bl, respectively. 

[6478] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6479] Premont, R. T.; Matsuoka, I.; Mattei, M. C; Pouille, Y.; De- 
fer, N.; HanouneJ. : Identification and characterization of 
a widely expressed form of adenylyl cyclase. J. Biol. Chem. 
271: 13900-13907, 1996. ; and 

[6480] Hacker, B. M.; Tomlinson, J. E.; Wayman, C. A.; Sultana, R.; 
Chan, C; Villacres, E.; Disteche, C; Storm, D. R. : Cloning, 
chromosomal mapping, and regulatory properties of the 
human ty. 

[6481] Further studies establishing the function and utilities of 
ADCY9 are found in John Hopkins OMIM database record 
ID 603302, and in sited publications numbered 581-584 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Carnitine Acetyl- 
transferase (CRAT, Accession NM_004003) is another 
VGAM215 host target gene. CRAT BINDING SITE1 and 
CRAT BINDING SITE2 are HOST TARGET binding sites 



found in untranslated regions of mRNA encoded by CRAT, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of CRAT BINDING SITE1 and CRAT BINDING SITE2, 
designated SEQ ID: 1079 and SEQ ID:771 respectively, to 
the nucleotide sequence of VGAM215 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 50. 
[6482] Another function of VGAM215 is therefore inhibition of 
Carnitine Acetyltransferase (CRAT, Accession 
NM_004003), a gene which catalyzes the reversible trans- 
fer of acyl groups from an acyl-CoA thioester to carnitine. 
Accordingly, utilities of VGAM215 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CRAT. The function of CRAT has been es- 
tablished by previous studies. Carnitine acyltransferases 
are a group of enzymes that catalyze the reversible trans- 
fer of acyl groups from an acyl-CoA thioester to carnitine, 
thus forming the corresponding acylcarnitine. These en- 
zymes can be distinguished according to their substrate 
specificity in carnitine palmitoyltransferase (see OMIM Ref. 
No. CPT1, 600528 and CPT2, 600650), carnitine octanoyl- 
transferase (CROT; 606090), and carnitine acetyltrans- 



ferase (EC 2.3.1.7). CRAT is a key enzyme for metabolic 
pathways involved with the control of the acyl-CoA/CoA 
ratio in mitochondria, peroxisomes, and endoplasmic 
reticulum Acetylcarnitine, which can be a precursor for 
acetylcholine synthesis catalyzed by choline acetyltrans- 
ferase, is thought to slow the rate of mental deterioration 
in Alzheimer patients, and Kalaria and Harik (1992) found 
decreased function of CRAT in the brain of Alzheimer pa- 
tients 

[6483] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6484] Kalaria, R. N.; Harik, S. I. : Carnitine acetyltransferase ac- 
tivity in the human brain and its microvessels is decreased 
in Alzheimer's disease. Ann. Neurol. 32: 583-586, 1992. ; 
and 

[6485] van d er F. R.; Huijkman, N. C. A.; Boomsma, C; 

KuipersJ. R. C; Bartelds, B. : Genomics of the human car- 
nitine acyltransferase genes. Molec. Genet. Metab. 71: 
139-153, 2000. 

[6486] Further studies establishing the function and utilities of 
CRAT are found in John Hopkins OMIM database record ID 
600184, and in sited publications numbered 1769-1771 



listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.Agmatine Ureohy- 
drolase (agmatinase) (AGMAT, Accession NM_024758) is 
another VGAM215 host target gene. AGMAT BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by AGMAT, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of AGMAT BIND- 
ING SITE, designated SEQ ID:2087, to the nucleotide se- 
quence of VGAM215 RNA, herein designated VGAM RNA, 
also designated SEQ ID:550. 
[6487] Another function of VGAM215 is therefore inhibition of 

Agmatine Ureohydrolase (agmatinase) (AGMAT, Accession 
NM_024758). Accordingly, utilities of VGAM215 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AGMAT. DKFZp434E0519 
(Accession NM.032247) is another VGAM2 15 host target 
gene. DKFZp434E0519 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZp434E0519, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of DKFZp434E0519 
BINDING SITE, designated SEQ ID:2240, to the nucleotide 
sequence of VGAM215 RNA, herein designated VGAM 
RNA, also designated SEQ ID:550. 

[6488] Another function of VGAM215 is therefore inhibition of 
DKFZp434E0519 (Accession NM.032247). Accordingly, 
utilities of VGAM215 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434E0519. DKFZp762E13 12 (Accession 
NM.018410) is another VGAM215 host target gene. DK- 
FZp762E1312 BINDING SITE is HOST TARGET binding site 
found in the 5 N untranslated region of mRNA encoded by 
DKFZp762E1312, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of DKFZp762E1312 BINDING SITE, 
designated SEQ ID:1823, to the nucleotide sequence of 
VGAM215 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:550. 

[6489] Another function of VGAM215 is therefore inhibition of 
DKFZp762E1312 (Accession NM.018410). Accordingly, 
utilities of VGAM215 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with DKFZp762E1312. FLJ20619 (Accession NM.017904) 
is another VGAM215 host target gene. FLJ20619 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20619, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20619 BINDING SITE, designated SEQ ID:1760, to the 
nucleotide sequence of VGAM215 RNA, herein designated 
VGAM RNA, also designated SEQ ID:550. 
[6490] Another function of VGAM215 is therefore inhibition of 

FLJ20619 (Accession NM_0 17904). Accordingly, utilities of 
VGAM215 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20619. 
FLJ20716 (Accession NM.017938) is another VGAM2 15 
host target gene. FLJ20716 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ20716, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20716 BINDING SITE, 
designated SEQ ID: 1768, to the nucleotide sequence of 
VGAM215 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:550. 
[6491] Another function of VGAM215 is therefore inhibition of 

FLJ20716 (Accession NM_017938). Accordingly, utilities of 
VGAM215 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20716. 
Frequently Rearranged In Advanced T-cell Lymphomas 
(FRAT1, Accession NM.005479) is another VGAM2 15 host 
target gene. FRAT1 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by FRAT1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FRAT1 BINDING SITE, designated SEQ 
ID: 12 17, to the nucleotide sequence of VGAM215 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:550. 

[6492] Another function of VGAM215 is therefore inhibition of 
Frequently Rearranged In Advanced T-cell Lymphomas 
(FRAT1, Accession NM.005479). Accordingly, utilities of 
VGAM215 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FRAT1. 
KIAA1656 (Accession XM.038022) is another VGAM2 15 
host target gene. KIAA1656 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1656, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1656 BINDING SITE, 
designated SEQ ID:2729, to the nucleotide sequence of 
VGAM215 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:550. 

[6493] Another function of VGAM215 is therefore inhibition of 
KIAA1656 (Accession XM.038022). Accordingly, utilities 
of VGAM215 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1656. Rabll-FIP3 (Accession NM.014700) is another 
VGAM215 host target gene. Rabll-FIP3 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by Rabll-FIP3, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
Rabll-FIP3 BINDING SITE, designated SEQ ID:1524, to the 
nucleotide sequence of VGAM215 RNA, herein designated 
VGAM RNA, also designated SEQ ID:550. 

[6494] Another function of VGAM215 is therefore inhibition of 



Rabll-FIP3 (Accession NM_014700). Accordingly, utilities 
of VGAM215 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
Rabll-FIP3. Translocase of Outer Mitochondrial Mem- 
brane 34 (TOMM34, Accession NM_006809) is another 
VGAM215 host target gene. TOMM34 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TOMM34, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TOMM34 
BINDING SITE, designated SEQ ID:1332, to the nucleotide 
sequence of VGAM215 RNA, herein designated VGAM 
RNA, also designated SEQ ID:550. 
[6495] Another function of VGAM215 is therefore inhibition of 
Translocase of Outer Mitochondrial Membrane 34 
(TOMM34, Accession NM.006809). Accordingly, utilities 
of VGAM215 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
TOMM34. LOC146337 (Accession XM.096982) is another 
VGAM215 host target gene. LOC146337 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC146337, corresponding 



to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC146337 BINDING SITE, designated SEQ ID:3285, to the 
nucleotide sequence of VGAM215 RNA, herein designated 
VGAM RNA, also designated SEQ ID:550. 

[6496] Another function of VGAM215 is therefore inhibition of 

LOC146337 (Accession XM_096982). Accordingly, utilities 
of VGAM215 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146337. LOC147229 (Accession XM.085742) is an- 
other VGAM215 host target gene. LOC147229 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC147229, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147229 BINDING SITE, designated SEQ ID:3105, to 
the nucleotide sequence of VGAM215 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 50. 

[6497] Another function of VGAM215 is therefore inhibition of 

LOC147229 (Accession XM_085742). Accordingly, utilities 
of VGAM215 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC147229. LOC158332 (Accession XM.088554) is an- 
other VGAM215 host target gene. LOC158332 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158332, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158332 BINDING SITE, designated SEQ ID:3217, to 
the nucleotide sequence of VGAM215 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 50. 
[6498] Another function of VGAM215 is therefore inhibition of 

LOC158332 (Accession XM_088554). Accordingly, utilities 
of VGAM215 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158332. LOC163131 (Accession XM.092019) is an- 
other VGAM215 host target gene. LOC163131 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC163131, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC163131 BINDING SITE, designated SEQ ID:3245, to 



the nucleotide sequence of VGAM215 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 50. 

[6499] Another function of VGAM215 is therefore inhibition of 

LOC163131 (Accession XM.092019). Accordingly, utilities 
of VGAM215 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC163131. LOC221423 (Accession XM.166362) is an- 
other VGAM215 host target gene. LOC221423 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221423, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221423 BINDING SITE, designated SEQ ID:3551, to 
the nucleotide sequence of VGAM215 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 50. 

[6500] Another function of VGAM215 is therefore inhibition of 

LOC221423 (Accession XM.166362). Accordingly, utilities 
of VGAM215 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221423. LOC222182 (Accession XM.168471) is an- 
other VGAM215 host target gene. LOC222182 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC222182, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222182 BINDING SITE, designated SEQ ID:3639, to 
the nucleotide sequence of VGAM215 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 50. 

[6501] Another function of VGAM215 is therefore inhibition of 

LOC222182 (Accession XM_168471). Accordingly, utilities 
of VGAM215 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222182. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 216 (VGAM216) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6502] VGAM216 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM216 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6503] VGAM 2 16 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM216 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[6504] VGAM 2 16 gene encodes a VGAM2 16 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM216 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM216 precursor RNA is designated SEQ 
ID:202, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:202 is 
located at position 112722 relative to the genome of Vac- 
cinia Virus. 

[6505] VGAM 2 16 precursor RNA folds onto itself, forming 

VGAM216 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[6506] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM216 folded precursor RNA into VGAM216 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM216 RNA is designated SEQ ID:551, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6507] VCAM216 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM216 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 16 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[6508] VGAM 2 16 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM216 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM216 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM216 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM216 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[6509] The complementary binding of VGAM216 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 16 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM216 host tar- 



get RNA into VGAM216 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6510] it is appreciated that VGAM216 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM216 host target genes. The mRNA of 
each one of this plurality of VGAM2 16 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM216 RNA, herein designated VGAM 
RNA, and which when bound by VGAM216 RNA causes in- 
hibition of translation of respective one or more VGAM216 
host target proteins. 

t 6511 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM216 gene, herein designated VGAM GENE, on one or 
more VGAM216 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 6512 ] It is yet further appreciated that a function of VGAM216 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM216 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM216 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM216 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6513] Nucleotide sequences of the VGAM216 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM216 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM216 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 16 are further 



described hereinbelow with reference to Table 1. 

[6514] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM216 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM216 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6515] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM216 gene, herein designated VGAM is 
inhibition of expression of VGAM2 16 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM216 correlate with, and may be deduced 
from, the identity of the target genes which VGAM216 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6516] UDP-Gal:betaGlcNAc Beta 1,3-galactosyltransferase, 
Polypeptide 3 (B3GALT3, Accession NM_003781) is a 
VGAM 2 16 host target gene. B3GALT3 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by B3GALT3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of B3GALT3 
BINDING SITE, designated SEQ ID:1056, to the nucleotide 
sequence of VGAM216 RNA, herein designated VGAM 
RNA, also designated SEQ ID:551. 

[6517] a function of VGAM216 is therefore inhibition of UDP- 
GahbetaGlcNAc Beta 1,3-galactosyltransferase, Polypep- 
tide 3 (B3GALT3, Accession NM_003781). Accordingly, 
utilities of VGAM216 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with B3GALT3. LOC159199 (Accession XM.089441) is an- 
other VGAM216 host target gene. LOC159199 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC159199, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC159199 BINDING SITE, designated SEQ ID:3237, to 
the nucleotide sequence of VGAM216 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 51. 

[6518] Another function of VGAM216 is therefore inhibition of 

LOC159199 (Accession XM_089441). Accordingly, utilities 
of VGAM216 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC159199. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 217 (VCAM217) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6519] VGAM217 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM217 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6520] VGAM217 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM217 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6521] VGAM217 gene encodes a VGAM217 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM217 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM217 precursor RNA is designated SEQ 
ID:203, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:203 is 
located at position 113751 relative to the genome of Vac- 
cinia Virus. 

[6522] VGAM217 precursor RNA folds onto itself, forming 

VGAM217 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6523] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM217 folded precursor RNA into VCAM217 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM217 RNA is designated SEQ ID:552, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[6524] VGAM217 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM217 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM217 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[6525] VGAM217 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM217 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM217 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM217 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM217 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6526] The complementary binding of VGAM217 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM217 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM217 host tar- 
get RNA into VGAM217 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6527] it j S appreciated that VGAM217 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM2 17 host target genes. The mRNA of 
each one of this plurality of VGAM2 17 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM217 RNA, herein designated VGAM 
RNA, and which when bound by VGAM217 RNA causes in- 



hibition of translation of respective one or more VGAM217 
host target proteins. 

[6528] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM217 gene, herein designated VGAM GENE, on one or 
more VGAM217 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[6529] it is yet further appreciated that a function of VGAM2 17 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM217 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM217 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM217 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6530] Nucleotide sequences of the VGAM2 17 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM217 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM217 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM217 are further 
described hereinbelow with reference to Table 1. 

[6531] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM217 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM217 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6532] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM217 gene, herein designated VGAM is 
inhibition of expression of VGAM2 17 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM217 correlate with, and may be deduced 
from, the identity of the target genes which VGAM217 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[6533] Amiloride-sensitive Cation Channel 2, Neuronal (ACCN2, 
Accession NM_020039) is a VGAM217 host target gene. 
ACCN2 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
ACCN2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ACCN2 BINDING SITE, designated SEQ 
ID: 1891, to the nucleotide sequence of VGAM217 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:552. 

[6534] a function of VGAM217 is therefore inhibition of 

Amiloride-sensitive Cation Channel 2, Neuronal (ACCN2, 
Accession NM_020039). Accordingly, utilities of VGAM217 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ACCN2. BLAME 
(Accession NM_020125) is another VGAM217 host target 
gene. BLAME BINDING SITE is HOST TARGET binding site 



found in the 3 X untranslated region of mRNA encoded by 
BLAME, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BLAME BINDING SITE, designated SEQ 
ID: 1892, to the nucleotide sequence of VGAM217 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:552. 

[6535] Another function of VGAM217 is therefore inhibition of 
BLAME (Accession NM_020125). Accordingly, utilities of 
VGAM217 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BLAME. 
Distal-less Homeobox 4 (DLX4, Accession NM.138281) is 
another VGAM217 host target gene. DLX4 BINDING SITE1 
and DLX4 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by DLX4, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DLX4 BINDING SITE1 and DLX4 BINDING SITE2, 
designated SEQ ID:2432 and SEQ ID:870 respectively, to 
the nucleotide sequence of VGAM217 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:552. 



[6536] Another function of VGAM217 is therefore inhibition of 

Distal-less Homeobox 4 (DLX4, Accession NM.138281), a 
gene which may regulate gene expression, morphogene- 
sis, and differentiation. Accordingly, utilities of VGAM217 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DLX4. The function 
of DLX4 has been established by previous studies. Using 
degenerate PCR, Nakamura et al. (1996) cloned a gene, 
which they referred to as DLX7, from human and mouse 
that may represent the mammalian ortholog of the newt 
gene NuHBox-5. They isolated a human cDNA predicting a 
167-amino acid protein. The homeodomains of these 
genes are highly similar to those of all other vertebrate 
DLX genes, but there is divergence upstream of the 
homeodomain between the human and mouse DLX7 
genes and between DLX7 and other DLX genes. They pre- 
sented evidence that the mouse Dlx7 gene is alternatively 
spliced. By Northern blot analysis, Nakamura et al. (1996) 
found that DLX7 is expressed as a 2.3-kb transcript in 
several human cell lines. By fluorescence in situ hybridiza- 
tion (FISH), Nakamura et al. (1996) mapped DLX7 to 
17q21.3-q22. They stated that the human DLX7 and DLX3 
(OMIM Ref. No. 600525) genes are 10 kb apart and are ar- 



ranged in a tail-to-tail tandem orientation, similarly to 
that found in mouse. Using dual-color FISH, Nakamura et 
al. (1996) determined that human DLX7 and HOX9B (OMIM 
Ref. No. 142964) lie within 2 Mb of one another. Quinn et 
al. (1997) undertook a DNA binding site screen of a 
32-week human placental cDNA library using a consensus 
homeodomain binding site as a probe. They claimed that 
this study represented the first library screen carried out 
to isolate homeo box genes from the human placenta. 
They found that 3 homeo box genes known to be ex- 
pressed in embryo, HB24 (OMIM Ref. No. 142995), GAX 
(OMIM Ref. No. 600535), and MSX2 (OMIM Ref. No. 
123101), are also expressed in the placenta. They also 
identified a novel homeo box gene, designated DLX4 by 
them, that showed 85% sequence identity with the home- 
odomain encoded by the Drosophila 'distal-less' gene. 
Using FISH, they assigned DLX4 to 17q21-q22. This 
placed DLX4 in the same region of chromosome 17 as a 
member of the distal-less family gene DLX3 (OMIM Ref. 
No. 600525) and the HOXB homeo box gene cluster (see 
OMIM Ref. No. HOXB1; 142968). DLX1 (OMIM Ref. No. 
600029) and DLX2 (OMIM Ref. No. 126255) are closely 
linked on chromosome 2; DLX5 (OMIM Ref. No. 600028) 



and DLX6 (OMIM Ref. No. 600030) are closely linked on 
chromosome 7. Thus, Quinn et al. (1997) predicted that 
DLX3 and DLX4 are closely linked and that they arose 
through gene duplication and divergence from a common 
ancestral precursor. 

[6537] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6538] Morasso, M. I.; Yonescu, R.; Griffin, C. A.; Sargent, T. D. : 
Localization of human DLX8 to chromosome 17q21.3-q22 
by fluorescence in situ hybridization. Mammalian Genome 
8: 302-303, 1997. ; and 

[6539] Nakamura, S.; Stock, D. W.; Wydner, K. L; Bollekens, J. A.; 
Takeshita, K.; Nagai, B. M.; Chiba, S.; Kitamura, T.; Free- 
land, T. M.; Zhao, Z.; Minowada, J.; Lawrence, J. B.; Weiss, 
K. M. 

[6540] Further studies establishing the function and utilities of 
DLX4 are found in John Hopkins OMIM database record ID 
601911, and in sited publications numbered 205 and 
2056 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Inositol 
1,4,5-triphosphate Receptor, Type 2 (ITPR2, Accession 
NM_002223) is another VGAM217 host target gene. ITPR2 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ITPR2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ITPR2 BINDING SITE, designated SEQ ID:912, to the nu- 
cleotide sequence of VGAM217 RNA, herein designated 
VGAM RNA, also designated SEQ ID:552. 
[6541] Another function of VGAM217 is therefore inhibition of 
Inositol 1,4,5-triphosphate Receptor, Type 2 (ITPR2, Ac- 
cession NM_002223). Accordingly, utilities of VGAM217 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ITPR2. Isovaleryl 
Coenzyme A Dehydrogenase (IVD, Accession NM_002225) 
is another VGAM217 host target gene. IVD BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by IVD, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of IVD BINDING SITE, 
designated SEQ ID:913, to the nucleotide sequence of 
VGAM217 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:552. 



[6542] Another function of VGAM217 is therefore inhibition of 
Isovaleryl Coenzyme A Dehydrogenase (IVD, Accession 
NM_002225). Accordingly, utilities of VGAM217 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IVD. Mitogen-activated Pro- 
tein Kinase Kinase Kinase Kinase 2 (MAP4K2, Accession 
NM.004579) is another VGAM217 host target gene. 
MAP4K2 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
MAP4K2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MAP4K2 BINDING SITE, designated SEQ 
ID:1127, to the nucleotide sequence of VGAM217 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:552. 

[6543] Another function of VGAM217 is therefore inhibition of 
Mitogen-activated Protein Kinase Kinase Kinase Kinase 2 
(MAP4K2, Accession NM_004579), a gene which serine/ 
threonine protein kinase required for spore wall develop- 
ment, activates Jun N-terminal kinase; member of the 
STE20 kinase family. Accordingly, utilities of VGAM217 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with MAP4K2. The function 
of MAP4K2 has been established by previous studies. B 
lymphocytes that reside in the germinal center of lym- 
phoid follicles are functionally and phenotypically distinct 
from those residing in the surrounding mantle zone. Vari- 
ous regulatory and structural genes control a complex se- 
ries of differentiation and selection steps through which B 
cells that exit the germinal center of lymphoid follicles 
must pass. In differential hybridization studies to identify 
some of these genes, Katz et al. (1994) isolated a novel 
gene based on its preferential expression in tonsillar ger- 
minal center B lymphocytes. The complete nucleotide se- 
quence predicted a 819-amino acid protein, named GC 
(for 'germinal center') kinase, with homology to serine- 
threonine protein kinases. Its catalytic domain was 39% 
and 37% identical to those of S. cerevisiae STE20 and 
Drosophila NinaC proteins, respectively. Northern blot 
analysis revealed expression of a 2.9-kb mRNA in several 
human tissues, including brain, lung, and placenta. In situ 
hybridization of tonsil tissue demonstrated preferential 
hybridization to the germinal center region. The ex- 
pressed protein phosphorylated casein and myelin basic 
protein in in vitro kinase assays Ren et al. (1996) identi- 



fied a mouse protein based on its interaction with the 
vesicular transport protein Rab8 (OMIM Ref. No. 165040). 
This mouse protein, termed Rab8ip, and GC kinase shared 
93% amino acid sequence identity. Rab8ip/GC kinase had 
serine/threonine protein kinase activity manifested both 
as autophosphorylation and phosphorylation of casein 
and myelin basic protein. Based on its interaction with 
Rab8, the authors suggested that Rab8ip/GC kinase may 
modulate secretion in response to stress stimuli. Guru et 
al. (1997) mapped and sequenced the MEN1 (OMIM Ref. 
No. 131100) genomic region at llql3. They identified 
MAP4K2 in the region between PYGM (OMIM Ref. No. 
232600) and marker D11S4936. 

[6544] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6545] Katz, P.; Whalen, G.; Kehrl, J. H. : Differential expression of 
a novel protein kinase in human B lymphocytes: preferen- 
tial localization in the germinal center. J. Biol. Chem. 269: 
16802-16809, 1994. ; and 

[6546] Guru, S. C.; Agarwal, S. K.; Manickam, P.; Olufemi, S.-E.; 
Crabtree, J. S.; Weisemann, J. M.; Kester, M. B.; Kim, Y. S.; 
Wang, Y.; Emmert-Buck, M. R.; Liotta, L. A.; Spiegel, A. M.; 



Boguski. 

[6547] Further studies establishing the function and utilities of 
MAP4K2 are found in John Hopkins OMIM database record 
ID 603166, and in sited publications numbered 
2661-1350 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Polymerase (DNA directed), Gamma (POLG, Accession 
NM.002693) is another VGAM2 17 host target gene. POLG 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by POLG, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
POLG BINDING SITE, designated SEQ ID:948, to the nu- 
cleotide sequence of VGAM217 RNA, herein designated 
VGAM RNA, also designated SEQ ID:552. 

[6548] Another function of VGAM217 is therefore inhibition of 
Polymerase (DNA directed), Gamma (POLG, Accession 
NM_002693). Accordingly, utilities of VGAM217 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POLG. Ret Proto-oncogene 
(multiple endocrine neoplasia and medullary thyroid car- 
cinoma 1, Hirschsprung disease) (RET, Accession 



NM_020630) is another VGAM217 host target gene. RET 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by RET, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RET BINDING SITE, designated SEQ ID: 1920, to the nu- 
cleotide sequence of VGAM217 RNA, herein designated 
VGAM RNA, also designated SEQ ID:552. 
[6549] Another function of VGAM217 is therefore inhibition of 
Ret Proto-oncogene (multiple endocrine neoplasia and 
medullary thyroid carcinoma 1, Hirschsprung disease) 
(RET, Accession NM.020630), a gene which transduces 
signals for cell growth and differentiation. Accordingly, 
utilities of VGAM217 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with RET. The function of RET has been established by 
previous studies. Using the approach of SSCP analysis es- 
tablished for all 20 exons of the RET gene, Seri et al. 
(1997) identified 7 additional mutations among 39 spo- 
radic and familial cases of Hirschsprung disease (detection 
rate 18%). They considered that the relatively low effi- 
ciency of detecting mutations of RET in Hirschsprung pa- 



tients cannot be accounted for by genetic heterogeneity, 
which is not supported by the results of linkage analysis 
in pedigrees analyzed to date. Almost 74% of the point 
mutations in their series, as well as in other patient series, 
were identified among long-segment patients, who repre- 
sented only 25% of the patient population. Seri et al. 
(1997) found a C620R substitution in a patient affected 
with total colonic aganglionosis; the same mutation had 
been found in medullary thyroid carcinoma. An R313Q 
mutation (164761.0026) was identified in homozygous 
state in a child born of consanguineous parents and was 
associated with the most severe Hirschsprung phenotype, 
namely, a total colonic aganglionosis with small bowel in- 
volvement. Eng (1996) reviewed the role of the RET pro- 
tooncogene in multiple endocrine neoplasia type II and in 
Hirschsprung disease. Hoppener and Lips (1996) also re- 
viewed RET gene mutations from the point of view of the 
molecular biology and the clinical aspects. Eng and Mulli- 
gan (1997) tabulated mutations of the RET gene in MEN2, 
the related sporadic tumors medullary thyroid carcinoma 
and pheochromocytoma, and familial and sporadic 
Hirschsprung disease. Germline mutations in 1 of 8 
codons within RET cause the 3 subtypes of MEN2, namely, 



MEN2A, MEN2B, and familial medullary thyroid carcinoma. 
They stated that a somatic M918T mutation 
(164761.0013) accounts for the largest proportion of RET 
mutations detected in medullary thyroid carcinomas, most 
series showing a 30% to 50% range. It appeared that 
pheochromocytomas have a wider range of RET muta- 
tions. In contrast to MEN2, approximately 25% of patients 
with Hirschsprung disease have germline mutations scat- 
tered throughout the length of RET. 

[6550] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6551] seri, M.; Yin, L; Barone, A.; Bolino, A.; Celli, I.; Bocciardi, 
R.; Pasini, B.; Ceccherini, I.; Lerone, M.; Kristoffersson, U.; 
Larsson, L. T.; Casasa, J. M.; Cass, D. T.; Abramowicz, M. 
J.; Vanderwinden, J.-M.; Kravcenkiene, I.; Baric, I.; Silengo, 
M.; Martucciello, C; Romeo, G. : Frequency of RET muta- 
tions in long- and short-segment Hirschsprung disease. 
Hum. Mutat. 9: 243-249, 1997. ; and 

[6552] Hoppener, J. W. M.; Lips, C. J. M. : RET receptor tyrosine 

kinase gene mutations: molecular biological, physiological 
and clinical aspects. Europ. J. Clin. Invest. 26: 613-624, 
1996. 



[6553] Further studies establishing the function and utilities of 
RET are found in John Hopkins OMIM database record ID 
164761, and in sited publications numbered 585-589, 
593-592, 594-597, 2480-893, 2481-2482, 906, 
861-736, 2646-741, 2935-745, 894-748, 810-816, 
2483-823, 825, 829-828, 1162-1164, 293 and 
1167-1173 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Sal-like 2 
(Drosophila) (SALL2, Accession XM.033473) is another 
VGAM217 host target gene. SALL2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SALL2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SALL2 BINDING SITE, 
designated SEQ ID:2672, to the nucleotide sequence of 
VGAM217 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:552. 

[6554] Another function of VGAM217 is therefore inhibition of 
Sal-like 2 (Drosophila) (SALL2, Accession XM.033473). 
Accordingly, utilities of VGAM217 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SALL2. Solute Carrier Family 9 



(sodium/hydrogen exchanger), Isoform 1 (antiporter, 
Na+/H+, amiloride sensitive) (SLC9A1, Accession 
XM_046881) is another VGAM217 host target gene. 
SLC9A1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
SLC9A1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC9A1 BINDING SITE, designated SEQ 
ID:2886, to the nucleotide sequence of VGAM217 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:552. 

[6555] Another function of VGAM217 is therefore inhibition of 
Solute Carrier Family 9 (sodium/hydrogen exchanger), 
Isoform 1 (antiporter, Na+/H + , amiloride sensitive) 
(SLC9A1, Accession XM_046881), a gene which is involved 
in ph regulation to eliminate acids generated by active 
metabolism or to counter adverse environmental condi- 
tions. Accordingly, utilities of VGAM217 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with SLC9A1. The function of SLC9A1 has 
been established by previous studies. Denker et al. (2000) 
showed that the plasma membrane ion exchanger NHE1 



acts as an anchor for actin filaments to control the in- 
tegrity of the cortical cytoskeleton. This occurs through a 
previously unrecognized structural link between NHE1 and 
the actin-binding proteins ezrin (OMIM Ref. No. 123900), 
radixin (OMIM Ref. No. 179410), and moesin (OMIM Ref. 
No. 309845), which are collectively referred to as ERM 
proteins. NHE1 and ERM proteins were found to associate 
directly and colocalize in lamellipodia. Fibroblasts ex- 
pressing NHE1 with mutations that disrupted binding with 
ERM proteins but not ion translocation had impaired orga- 
nization of focal adhesions and actin stress fibers and an 
irregular cell shape. Denker et al. (2000) proposed a 
structural role for NHE1 in regulating the cortical cy- 
toskeleton that is independent of its function as an ion 
exchanger. The genomic probe reported by Mattei et al. 
(1987) was used to map the APNH gene to Ip36.1-p35 by 
in situ hybridization (Mattei et al., 1988). Mattei et al. 
(1989) used in situ hybridization of the human cDNA 
probe to map the antiporter gene to the distal portion of 
mouse chromosome 4 and to the long arm of Chinese 
hamster chromosome 2, confirming the conserved homol- 
ogy between the distal part of human chromosome lp, 
the mouse distal 4, and Chinese hamster distal 2q. By the 



analysis of fragment length variations in recombinant in- 
bred strains, Morahan and Rakar (1993) likewise mapped 
the Nhel gene to mouse chromosome 4, between Lck and 
Akp2. Lifton et al. (1990) used genomic clones of the 
SLC9A1 gene to identify 2 polymorphisms. Using these 
RFLPs in 59 reference families, they found that the an- 
tiporter gene lies 3 cM proximal to the RH locus. Dudley 
et al. (1990) PCR-amplified a 376-bp fragment corre- 
sponding to the 5-prime end of SLC9A1 and detected a 
polymorphism within this fragment by denaturing gradi- 
ent gel electrophoresis. By genetic linkage studies, they 
mapped SLC9A1 telomeric to D1S57 and close to RH 
(OMIM Ref. No. 111700) and ALPL (OMIM Ref. No. 
171760). They pointed out that SLC9A1 is a plausible 
candidate gene for human essential hypertension. 

[6556] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6557] Denker, S. P.; Huang, D. C; Orlowski, J.; Furthmayr, H.; 

Barber, D. L. : Direct binding of the Na-H exchanger NHE1 
to ERM proteins regulates the cortical cytoskeleton and 
cell shape independently of H(+) translocation. Molec. Cell 
6: 1425-1436, 2000. ; and 



[6558] Dudley, C. R. K.; Giuffra, L A.; Tippett, P.; Kidd, K. K.; 

Reeders, S. T. : The Na+/H+ antiporter: a 'melt' polymor- 
phism allows regional mapping to the short arm of chro- 
mosome 1. Hum. G. 

[6559] Further studies establishing the function and utilities of 
SLC9A1 are found in John Hopkins OMIM database record 
ID 107310, and in sited publications numbered 907-916 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Zinc Finger Protein 
132 (clone pHZ-12) (ZNF132, Accession NM.003433) is 
another VGAM217 host target gene. ZNF132 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by ZNF132, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZNF132 
BINDING SITE, designated SEQ ID:1020, to the nucleotide 
sequence of VGAM217 RNA, herein designated VGAM 
RNA, also designated SEQ ID:552. 

[6560] Another function of VGAM217 is therefore inhibition of 
Zinc Finger Protein 132 (clone pHZ-12) (ZNF132, Acces- 
sion NM_003433). Accordingly, utilities of VGAM217 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with ZNF132. AD-020 
(Accession NM_020141) is another VGAM217 host target 
gene. AD-020 BINDING SITE1 and AD-020 BINDING SITE2 
are HOST TARGET binding sites found in untranslated re- 
gions of mRNA encoded by AD-020, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of AD-020 
BINDING SITE1 and AD-020 BINDING SITE2, designated 
SEQ ID: 1893 and SEQ ID:2524 respectively, to the nu- 
cleotide sequence of VGAM217 RNA, herein designated 
VGAM RNA, also designated SEQ ID:552. 
[6561] Another function of VGAM217 is therefore inhibition of 
AD-020 (Accession NM_020141). Accordingly, utilities of 
VGAM217 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AD-020. 
DJ473B4 (Accession NM.019556) is another VGAM2 17 
host target gene. DJ473B4 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DJ473B4, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of DJ473B4 BINDING SITE, 



designated SEQ ID:1881, to the nucleotide sequence of 
VGAM217 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:552. 

[6562] Another function of VGAM217 is therefore inhibition of 

DJ473B4 (Accession NM.019556). Accordingly, utilities of 
VGAM217 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DJ473B4. 
KIAA0475 (Accession NM.014864) is another VGAM2 17 
host target gene. KIAA0475 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0475, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0475 BINDING SITE, 
designated SEQ ID:1571, to the nucleotide sequence of 
VGAM217 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:552. 

[6563] Another function of VGAM217 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM217 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. KIAA1729 (Accession XM.114418) is another 
VGAM217 host target gene. KIAA1729 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1729, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1729 BINDING SITE, designated SEQ ID:3458, to the 
nucleotide sequence of VGAM217 RNA, herein designated 
VGAM RNA, also designated SEQ ID:552. 
[6564] Another function of VGAM217 is therefore inhibition of 
KIAA1729 (Accession XM.114418). Accordingly, utilities 
of VGAM217 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1729. Phytanoyl-CoA Hydroxylase Interacting Protein 
(PHYHIP, Accession NM.014759) is another VGAM217 
host target gene. PHYHIP BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by PHYHIP, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PHYHIP BINDING SITE, des- 
ignated SEQ ID:1541, to the nucleotide sequence of 
VGAM217 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:552. 



[6565] Another function of VGAM217 is therefore inhibition of 
Phytanoyl-CoA Hydroxylase Interacting Protein (PHYHIP, 
Accession NM_014759). Accordingly, utilities of VGAM217 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PHYHIP. SCAMP-4 
(Accession NM.079834) is another VGAM217 host target 
gene. SCAMP-4 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by SCAMP-4, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of SCAMP-4 BINDING SITE, designated 
SEQ ID:2372, to the nucleotide sequence of VGAM217 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:552. 

[6566] Another function of VGAM217 is therefore inhibition of 

SCAMP-4 (Accession NM_079834). Accordingly, utilities of 
VGAM217 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCAMP-4. 
ST6GalNAcl (Accession NM.018414) is another VGAM2 17 
host target gene. ST6GalNAcl BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by ST6GalNAcl, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ST6GalNAcl BINDING 
SITE, designated SEQ ID: 1824, to the nucleotide sequence 
of VGAM217 RNA, herein designated VGAM RNA, also 
designated SEQ ID:552. 
[6567] Another function of VGAM217 is therefore inhibition of 

ST6GalNAcl (Accession NM_018414). Accordingly, utilities 
of VGAM217 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ST6GalNAcl. Testis-specific Transcript, Y-linked 2 (TTTY2, 
Accession XM.099029) is another VGAM217 host target 
gene. TTTY2 BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
TTTY2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TTTY2 BINDING SITE, designated SEQ 
ID:3396, to the nucleotide sequence of VGAM217 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:552. 

[6568] Another function of VGAM217 is therefore inhibition of 
Testis-specific Transcript, Y-linked 2 (TTTY2, Accession 



XM_099029). Accordingly, utilities of VGAM217 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TTTY2. LOC126917 
(Accession XM_059091) is another VGAM217 host target 
gene. LOC126917 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC126917, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC126917 BINDING SITE, desig- 
nated SEQ ID:3001, to the nucleotide sequence of 
VGAM217 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:552. 
[6569] Another function of VGAM217 is therefore inhibition of 

LOC126917 (Accession XM_059091). Accordingly, utilities 
of VGAM217 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC126917. LOC128077 (Accession XM.059208) is an- 
other VGAM217 host target gene. LOC128077 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC128077, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC128077 BINDING SITE, designated SEQ ID:3007, to 
the nucleotide sequence of VGAM217 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:552. 

[6570] Another function of VGAM217 is therefore inhibition of 

LOC128077 (Accession XM.059208). Accordingly, utilities 
of VGAM217 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC128077. LOC152485 (Accession XM.087479) is an- 
other VGAM217 host target gene. LOC152485 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC152485, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152485 BINDING SITE, designated SEQ ID:3171, to 
the nucleotide sequence of VGAM217 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:552. 

[6571] Another function of VGAM217 is therefore inhibition of 

LOC152485 (Accession XM.087479). Accordingly, utilities 
of VGAM217 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152485. LOC159148 (Accession XM.099030) is an- 



other VGAM217 host target gene. LOC159148 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC159148, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC159148 BINDING SITE, designated SEQ ID:3397, to 
the nucleotide sequence of VGAM217 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:552. 
[6572] Another function of VGAM217 is therefore inhibition of 

LOC159148 (Accession XM_099030). Accordingly, utilities 
of VGAM217 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC159148. LOC159989 (Accession XM.089976) is an- 
other VGAM217 host target gene. LOC159989 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC159989, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC159989 BINDING SITE, designated SEQ ID:3238, to 
the nucleotide sequence of VGAM217 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:552. 



[6573] Another function of VGAM217 is therefore inhibition of 

LOC159989 (Accession XM.089976). Accordingly, utilities 
of VGAM217 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC159989. LOC164584 (Accession XM.092883) is an- 
other VGAM217 host target gene. LOC164584 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC164584, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC164584 BINDING SITE, designated SEQ ID:3250, to 
the nucleotide sequence of VGAM217 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:552. 

[6574] Another function of VGAM217 is therefore inhibition of 

LOC164584 (Accession XM.092883). Accordingly, utilities 
of VGAM217 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC164584. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 218 (VGAM218) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[6575] VGAM218 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM218 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6576] VGAM218 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM218 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6577] VGAM218 gene encodes a VGAM2 18 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM218 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM218 precursor RNA is designated SEQ 
ID:204, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:204 is 
located at position 114325 relative to the genome of Vac- 
cinia Virus. 

[6578] VGAM218 precursor RNA folds onto itself, forming 

VGAM218 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6579] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM218 folded precursor RNA into VGAM218 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM218 RNA is designated SEQ ID:553, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6580] VGAM218 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM218 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM218 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 



gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[6581] VGAM218 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM218 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM218 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM218 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM218 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6582] The complementary binding of VGAM218 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM218 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM218 host tar- 
get RNA into VGAM218 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6583] it is appreciated that VGAM218 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM218 host target genes. The mRNA of 
each one of this plurality of VGAM2 18 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM218 RNA, herein designated VGAM 
RNA, and which when bound by VGAM218 RNA causes in- 
hibition of translation of respective one or more VGAM218 
host target proteins. 

[6584] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 



VGAM218 gene, herein designated VGAM GENE, on one or 
more VGAM218 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6585] | t j S yet further appreciated that a function of VGAM218 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM218 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM218 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM218 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[6586] Nucleotide sequences of the VCAM218 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM218 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM218 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM218 are further 
described hereinbelow with reference to Table 1. 

[6587] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM218 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM218 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6588] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM218 gene, herein designated VGAM is 
inhibition of expression of VGAM2 18 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM218 correlate with, and may be deduced 
from, the identity of the target genes which VGAM218 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 



[6589] Recombination Activating Gene 1 (RAG1, Accession 

NM.000448) is a VGAM218 host target gene. RAG1 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by RAG1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of RAG1 
BINDING SITE, designated SEQ ID:745, to the nucleotide 
sequence of VGAM218 RNA, herein designated VGAM 
RNA, also designated SEQ ID:553. 

[6590] a function of VGAM2 18 is therefore inhibition of Recom- 
bination Activating Gene 1 (RAG1, Accession NM.000448). 
Accordingly, utilities of VGAM218 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RAG1. LOC221964 (Accession 
XM.168342) is another VGAM218 host target gene. 
LOC221964 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
LOC221964, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC221964 BINDING SITE, desig- 
nated SEQ ID:3628, to the nucleotide sequence of 



VGAM218 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:553. 

[6591] Another function of VGAM218 is therefore inhibition of 

LOC221964 (Accession XM_168342). Accordingly, utilities 
of VGAM218 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221964. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 219 (VGAM219) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6592] VGAM219 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM219 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6593] VGAM219 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM219 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6594] VGAM219 gene encodes a VGAM219 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM219 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM219 precursor RNA is designated SEQ 
ID:205, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:205 is 
located at position 115962 relative to the genome of Vac- 
cinia Virus. 

[6595] VGAM219 precursor RNA folds onto itself, forming 

VGAM219 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6596] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM219 folded precursor RNA into VGAM219 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM219 RNA is designated SEQ ID:554, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6597] VGAM219 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM219 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM219 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 N UTR, PROTEIN 
CODING and 3^UTR respectively. 

[6598] VGAM219 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM219 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM219 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM219 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM219 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[6599] The complementary binding of VGAM219 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM219 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM219 host tar- 
get RNA into VGAM219 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6600] it is appreciated that VGAM219 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM2 19 host target genes. The mRNA of 
each one of this plurality of VGAM2 19 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM219 RNA, herein designated VGAM 
RNA, and which when bound by VGAM219 RNA causes in- 
hibition of translation of respective one or more VGAM219 
host target proteins. 
[6601] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM219 gene, herein designated VGAM GENE, on one or 
more VGAM219 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6602] it j S y e t further appreciated that a function of VGAM2 19 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM219 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM219 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM219 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6603] Nucleotide sequences of the VGAM219 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM219 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM219 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM219 are further 
described hereinbelow with reference to Table 1. 

[6604] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM219 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM219 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6605] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM219 gene, herein designated VGAM is 
inhibition of expression of VGAM2 19 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM219 correlate with, and may be deduced 
from, the identity of the target genes which VGAM219 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6606] a Disintegrin and Metalloproteinase Domain 12 (meltrin 
alpha) (ADAM 12, Accession NM.003474) is a VGAM219 
host target gene. ADAM 12 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by ADAM12, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ADAM12 BINDING SITE, 
designated SEQ ID: 1030, to the nucleotide sequence of 
VGAM219 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:554. 

[6607] a function of VGAM 2 19 is therefore inhibition of A Disin- 



tegrin and Metalloproteinase Domain 12 (meltrin alpha) 
(ADAM12, Accession NM_003474), a gene which involved 
in skeletal muscle regeneration, specifically at the onset of 
cell fusion. Accordingly, utilities of VGAM219 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with ADAM 12. The function of 
ADAM 12 and its association with various diseases and 
clinical conditions, has been established by previous stud- 
ies, as described hereinabove with reference to 
VGAM199.KIAA1789 (Accession XM.040486) is another 
VGAM219 host target gene. KIAA1789 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by KIAA1789, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1789 BINDING SITE, designated SEQ ID:2780, to the 
nucleotide sequence of VGAM219 RNA, herein designated 
VGAM RNA, also designated SEQ ID:554. 
[6608] Another function of VGAM219 is therefore inhibition of 
KIAA1789 (Accession XM_040486). Accordingly, utilities 
of VGAM219 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1789. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 220 (VGAM220) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6609] VGAM220 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM220 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6610] VGAM220 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM220 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[661 1] VGAM220 gene encodes a VGAM220 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM220 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM220 precursor RNA is designated SEQ 
ID:206, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID:206 is 
located at position 115869 relative to the genome of Vac- 
cinia Virus. 

[6612] VGAM220 precursor RNA folds onto itself, forming 

VGAM220 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6613] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM220 folded precursor RNA into VGAM220 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM220 RNA is designated SEQ ID:555, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[6614] VGAM220 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM220 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM220 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[6615] VGAM220 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM220 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM220 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM220 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM220 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6616] The complementary binding of VGAM220 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM220 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM220 host tar- 
get RNA into VGAM220 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6617] it j S appreciated that VGAM220 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM220 host target genes. The mRNA of 
each one of this plurality of VGAM220 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM220 RNA, herein designated VGAM 
RNA, and which when bound by VGAM220 RNA causes in- 



hibition of translation of respective one or more VGAM220 
host target proteins. 

[6618] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM220 gene, herein designated VGAM GENE, on one or 
more VGAM220 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[6619] it is yet further appreciated that a function of VGAM220 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM220 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM220 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM220 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6620] Nucleotide sequences of the VGAM220 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM220 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM220 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM220 are further 
described hereinbelow with reference to Table 1. 

[6621] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM220 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM220 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6622] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM220 gene, herein designated VGAM is 
inhibition of expression of VGAM220 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM220 correlate with, and may be deduced 
from, the identity of the target genes which VGAM220 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[6623] Nuclear Receptor Subfamily 4, Group A, Member 2 

(NR4A2, Accession NM.006186) is a VGAM220 host target 
gene. NR4A2 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
NR4A2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of NR4A2 BINDING SITE, designated SEQ 
ID: 1276, to the nucleotide sequence of VGAM220 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:555. 

[6624] a function of VGAM220 is therefore inhibition of Nuclear 
Receptor Subfamily 4, Group A, Member 2 (NR4A2, Acces- 
sion NM.006186), a gene which may be a general coacti- 
vator of transcription. Accordingly, utilities of VGAM220 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NR4A2. The func- 
tion of NR4A2 and its association with various diseases 



and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM148.LOC51145 (Accession NM.016158) is another 
VGAM220 host target gene. LOC51145 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC51145, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC51145 BINDING SITE, designated SEQ ID:1667, to the 
nucleotide sequence of VGAM220 RNA, herein designated 
VGAM RNA, also designated SEQ ID:555. 
[6625] Another function of VGAM220 is therefore inhibition of 
LOC51145 (Accession NM.016158). Accordingly, utilities 
of VGAM220 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 221 (VGAM221) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[6626] VGAM221 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM221 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6627] VGAM221 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM221 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6628] VGAM221 gene encodes a VGAM221 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM221 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM221 precursor RNA is designated SEQ 
ID:207, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:207 is 
located at position 116795 relative to the genome of Vac- 
cinia Virus. 

[6629] VGAM221 precursor RNA folds onto itself, forming 

VGAM221 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6630] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM221 folded precursor RNA into VGAM221 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM221 RNA is designated SEQ ID:556, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6631] VGAM221 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM221 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM221 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
[6632] VGAM221 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM221 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM221 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM221 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM221 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[6633] The complementary binding of VGAM221 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM221 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM221 host tar- 
get RNA into VGAM221 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6634] it j S appreciated that VGAM221 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM22 1 host target genes. The mRNA of 
each one of this plurality of VGAM22 1 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM221 RNA, herein designated VGAM 
RNA, and which when bound by VGAM221 RNA causes in- 
hibition of translation of respective one or more VGAM221 
host target proteins. 

[6635] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM221 gene, herein designated VGAM GENE, on one or 
more VGAM221 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6636] | t j S y et further appreciated that a function of VGAM221 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM221 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM221 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM221 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6637] Nucleotide sequences of the VGAM221 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM221 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM221 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM221 are further 
described hereinbelow with reference to Table 1. 

[6638] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM221 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM221 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6639] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM221 gene, herein designated VGAM is 
inhibition of expression of VGAM221 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM221 correlate with, and may be deduced 
from, the identity of the target genes which VGAM221 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6640] Hemochromatosis (HFE, Accession NM_000410) is a 

VGAM221 host target gene. HFE BINDING SITE1 and HFE 



BINDING SITE2 are HOST TARGET binding sites found in 
untranslated regions of mRNA encoded by HFE, corre- 
sponding to HOST TARGET binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
HFE BINDING SITE1 and HFE BINDING SITE2, designated 
SEQ ID:738 and SEQ ID:2464 respectively, to the nu- 
cleotide sequence of VGAM221 RNA, herein designated 
VGAM RNA, also designated SEQ ID:556. 
[6641] a function of VGAM221 is therefore inhibition of 

Hemochromatosis (HFE, Accession NM_000410). Accord- 
ingly, utilities of VGAM221 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HFE. Pleiomorphic Adenoma Gene 1 (PLAG1, Ac- 
cession NM_002655) is another VGAM221 host target 
gene. PLAG1 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
PLAG1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PLAG1 BINDING SITE, designated SEQ 
ID:943, to the nucleotide sequence of VGAM221 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:556. 

[6642] Another function of VGAM221 is therefore inhibition of 
Pleiomorphic Adenoma Gene 1 (PLAG1, Accession 
NM_002655), a gene which contains a zinc finger domain. 
Accordingly, utilities of VGAM221 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PLAG1. The function of PLAG1 and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM50.FLJ20371 (Accession 
NM.017791) is another VGAM221 host target gene. 
FLJ20371 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
FLJ20371, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ20371 BINDING SITE, designated SEQ 
ID: 1752, to the nucleotide sequence of VGAM221 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:556. 

[6643] Another function of VGAM221 is therefore inhibition of 

FLJ20371 (Accession NM_017791). Accordingly, utilities of 
VGAM221 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ20371. 
LOC202052 (Accession XM.117355) is another VGAM221 
host target gene. LOC202052 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC202052, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC202052 BINDING 
SITE, designated SEQ ID:3485, to the nucleotide sequence 
of VGAM221 RNA, herein designated VGAM RNA, also 
designated SEQ ID:556. 

[6644] Another function of VGAM221 is therefore inhibition of 

LOC202052 (Accession XM.117355). Accordingly, utilities 
of VGAM221 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC202052. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 222 (VGAM222) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6645] VGAM222 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM222 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6646] VGAM222 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM222 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6647] VGAM222 gene encodes a VGAM222 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM222 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM222 precursor RNA is designated SEQ 
ID:208, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:208 is 
located at position 117498 relative to the genome of Vac- 
cinia Virus. 

[6648] VGAM222 precursor RNA folds onto itself, forming 

VGAM222 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6649] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM222 folded precursor RNA into VGAM222 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 
quence of VGAM222 RNA is designated SEQ ID:557, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6650] VGAM222 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM222 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM222 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 



[6651] VGAM222 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM222 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM222 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM222 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM222 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6652] The complementary binding of VGAM222 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM222 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM222 host tar- 
get RNA into VGAM222 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6653] it is appreciated that VGAM222 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM222 host target genes. The mRNA of 
each one of this plurality of VGAM222 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM222 RNA, herein designated VGAM 
RNA, and which when bound by VGAM222 RNA causes in- 
hibition of translation of respective one or more VGAM222 
host target proteins. 

[6654] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM222 gene, herein designated VGAM GENE, on one or 
more VGAM222 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6655] it is yet further appreciated that a function of VGAM222 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM222 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM222 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM222 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6656] Nucleotide sequences of the VGAM222 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM222 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM222 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM222 are further 
described hereinbelow with reference to Table 1. 

[6657] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM222 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM222 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6658] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM222 gene, herein designated VGAM is 
inhibition of expression of VGAM222 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM222 correlate with, and may be deduced 
from, the identity of the target genes which VGAM222 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6659] Eukaryotic Translation Initiation Factor 2C, 1 (EIF2C1, Ac- 
cession NM.012199) is a VGAM222 host target gene. 
EIF2C1 BINDING SITE is HOST TARGET binding site found 



in the 3 X untranslated region of mRNA encoded by 
EIF2C1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EIF2C1 BINDING SITE, designated SEQ 
ID:1413, to the nucleotide sequence of VGAM222 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:557. 

[6660] a function of VGAM222 is therefore inhibition of Eukary- 
otic Translation Initiation Factor 2C, 1 (EIF2C1, Accession 
NM_012199), a gene which plays an important role in the 
eukaryotic peptide chain initiation process. Accordingly, 
utilities of VGAM222 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EIF2C1. The function of EIF2C1 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM 131. Fragile X Mental Retardation 2 
(FMR2, Accession NM_002025) is another VGAM222 host 
target gene. FMR2 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by FMR2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of FMR2 BINDING SITE, designated SEQ ID:888, 
to the nucleotide sequence of VGAM222 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:557. 
[6661] Another function of VGAM222 is therefore inhibition of 
Fragile X Mental Retardation 2 (FMR2, Accession 
NM_002025). Accordingly, utilities of VGAM222 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FMR2. FLJ13612 (Accession 
NM_025202) is another VGAM222 host target gene. 
FLJ13612 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
FLJ13612, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ13612 BINDING SITE, designated SEQ 
ID:2146, to the nucleotide sequence of VGAM222 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:557. 

[6662] Another function of VGAM222 is therefore inhibition of 

FLJ13612 (Accession NM.025202). Accordingly, utilities of 
VGAM222 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13612. 



Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
223 (VGAM223) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[6663] VGAM223 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM223 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6664] VGAM223 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM223 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6665] VGAM223 gene encodes a VGAM223 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM223 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM223 precursor RNA is designated SEQ 
ID:209, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:209 is 



located at position 117715 relative to the genome of Vac- 
cinia Virus. 

[6666] VGAM223 precursor RNA folds onto itself, forming 

VGAM223 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6667] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM223 folded precursor RNA into VGAM223 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM223 RNA is designated SEQ ID:558, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6668] VGAM223 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM223 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM223 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[6669] VGAM223 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM223 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM223 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM223 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM223 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6670] The complementary binding of VGAM223 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM223 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM223 host tar- 
get RNA into VGAM223 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6671] | t j S appreciated that VGAM223 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM223 host target genes. The mRNA of 
each one of this plurality of VGAM223 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM223 RNA, herein designated VGAM 
RNA, and which when bound by VGAM223 RNA causes in- 
hibition of translation of respective one or more VGAM223 



host target proteins. 

[6672] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM223 gene, herein designated VGAM GENE, on one or 
more VGAM223 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[6673] it is yet further appreciated that a function of VGAM223 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM223 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM223 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM223 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6674] Nucleotide sequences of the VCAM223 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM223 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM223 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM223 are further 
described hereinbelow with reference to Table 1. 

[6675] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM223 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM223 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6676] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM223 gene, herein designated VGAM is 
inhibition of expression of VGAM223 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM223 correlate with, and may be deduced 
from, the identity of the target genes which VGAM223 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6677] Hermansky-Pudlak Syndrome 4 (HPS4, Accession 

NM_022081) is a VGAM223 host target gene. HPS4 BIND- 
ING SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by HPS4, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of HPS4 
BINDING SITE, designated SEQ ID: 1977, to the nucleotide 
sequence of VGAM223 RNA, herein designated VGAM 
RNA, also designated SEQ ID:558. 

[6678] a function of VGAM223 is therefore inhibition of Herman- 
sky-Pudlak Syndrome 4 (HPS4, Accession NM_022081). 
Accordingly, utilities of VGAM223 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HPS4. Tektin 1 (TEKT1, Accession 
NM.053285) is another VGAM223 host target gene. 
TEKT1 BINDING SITE is HOST TARGET binding site found 
in the 5 X untranslated region of mRNA encoded byTEKTl, 
corresponding to a HOST TARGET binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of TEKT1 BINDING SITE, designated SEQ ID:2359, 
to the nucleotide sequence of VGAM223 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:558. 

[6679] Another function of VGAM223 is therefore inhibition of 
Tektin 1 (TEKT1, Accession NM.053285). Accordingly, 
utilities of VGAM223 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TEKT1. LOC145783 (Accession XM.085231) is an- 
other VGAM223 host target gene. LOC145783 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145783, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145783 BINDING SITE, designated SEQ ID:3082, to 
the nucleotide sequence of VGAM223 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 58. 

[6680] Another function of VGAM223 is therefore inhibition of 

LOC145783 (Accession XM_085231). Accordingly, utilities 
of VGAM223 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC145783. LOC154321 (Accession XM.087906) is an- 
other VGAM223 host target gene. LOC154321 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154321, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154321 BINDING SITE, designated SEQ ID:3190, to 
the nucleotide sequence of VGAM223 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 58. 

[6681] Another function of VGAM223 is therefore inhibition of 

LOC154321 (Accession XM.087906). Accordingly, utilities 
of VGAM223 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154321. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 224 (VGAM224) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6682] VGAM224 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM224 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6683] VGAM224 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM224 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6684] VGAM 2 24 gene encodes a VGAM224 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM224 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM224 precursor RNA is designated SEQ 
ID:210, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:210 is 
located at position 119904 relative to the genome of Vac- 
cinia Virus. 

[6685] VGAM224 precursor RNA folds onto itself, forming 

VGAM224 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 



of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6686] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM224 folded precursor RNA into VGAM224 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 81%) nucleotide se- 
quence of VGAM224 RNA is designated SEQ ID:559, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6687] VGAM224 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM224 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 24 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 

[6688] VGAM 2 24 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM224 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM224 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 24 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM224 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[6689] The complementary binding of VGAM224 RNA, herein 
designated VGAM RNA, to host target binding sites on 



VGAM224 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM224 host tar- 
get RNA into VGAM224 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6690] it is appreciated that VGAM224 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM224 host target genes. The mRNA of 
each one of this plurality of VGAM224 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM224 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 2 24 RNA causes in- 
hibition of translation of respective one or more VGAM224 
host target proteins. 

[6691] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM224 gene, herein designated VGAM GENE, on one or 
more VGAM224 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 



with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6692] | t j S yet further appreciated that a function of VGAM224 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM224 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM224 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM224 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6693] Nucleotide sequences of the VGAM224 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM224 RNA, herein designated VGAM RNA, 



and a schematic representation of the secondary folding 
of VGAM224 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM224 are further 
described hereinbelow with reference to Table 1. 

[6694] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM224 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM224 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6695] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM224 gene, herein designated VGAM is 
inhibition of expression of VGAM224 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM224 correlate with, and may be deduced 
from, the identity of the target genes which VGAM224 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6696] Fasciculation and Elongation Protein Zeta 1 (zygin I) (FEZ1, 
Accession NM_022549) is a VGAM 2 24 host target gene. 
FEZ1 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by FEZ1, 



corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of FEZ1 BINDING SITE, designated SEQ ID:1993, 
to the nucleotide sequence of VGAM224 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:559. 
[6697] a function of VGAM224 is therefore inhibition of Fascicu- 
lation and Elongation Protein Zeta 1 (zygin I) (FEZ1, Ac- 
cession NM_022549), a gene which Zygin 1; may have a 
role in axonal outgrowth; has similarity to C. elegans 
UNC-76. Accordingly, utilities of VGAM224 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with FEZ1. The function of FEZ1 has 
been established by previous studies. Ishii et al. (1999) 
positionally cloned and characterized the FEZ1/LZTS1 
(leucine zipper, putative tumor suppressor-1) gene at 
8p22, a region that is lost in many tumors, including 
prostate, breast, head and neck, esophageal, and urinary 
bladder carcinomas. The predicted FEZ1 protein contained 
a leucine-zipper region with similarity to the DNA-binding 
domain of the cAMP-responsive activating transcription 
factor-5 (OMIM Ref. No. 606398). Northern blot analysis 
revealed that FEZ2 is expressed almost ubiquitously in 



normal tissues, although expression is most abundant in 
testes. FEZ1 expression was undetectable in more than 
60% of epithelial tumors, but FEZ1 mutations were found 
in primary esophageal cancers and in a prostate cancer 
cell line. Transcript analysis from several FEZl-expressing 
tumors revealed truncated mRNAs, including a frameshift. 
Alteration and inactivation of the FEZ1 gene may play a 
role in various human tumors. Ishii et al. (2001) showed 
that introduction of FEZ1/LZTS1 into 
FEZl/LZTSl-negative cancer cells resulted in suppression 
of tumorigenicity and reduced cell growth with accumula- 
tion of cells at late S-G2/M stage of the cell cycle. Their 
data showed that FEZ1/LZTS1 inhibits cancer cell growth 
through regulation of mitosis, and that its alterations re- 
sult in abnormal cell growth. Ishii et al. (1999) analyzed 
the nucleotide sequence of the FEZ1 gene open reading 
frame in 194 cancers, including 72 primary esophageal 
cancers. They found a point mutation in 2 primary 
esophageal cancers and in a prostate cancer cell line. 

[6698] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6699] ishii, h.; Baffa, R.; Numata, S.-l.; Murakumo, Y.; Rattan, S.; 



Inoue, H.; Mori, M.; Fidanza, V.; Alder, H.; Croce, C. M. : 
The FEZ1 gene at chromosome 8p22 encodes a leucine- 
zipper protein, and its expression is altered in multiple 
human tumors. Proc. Nat. Acad. Sci. 96: 3928-3933, 
1999. ; and 

[6700] ishii , H.; Vecchione, A.; Murakumo, Y.; Baldassarre, C; 

Numata, S.; Trapasso, F.; Alder, H.; Baffa, R.; Croce, C. M. : 
FEZ1/LZTS1 gene at 8p22 suppresses cancer cell growth 
and regula. 

[6701] Further studies establishing the function and utilities of 
FEZ1 are found in John Hopkins OMIM database record ID 
606551, and in sited publications numbered 1050 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Colgi Autoantigen, Gol- 
gin Subfamily A, 4 (GOLGA4, Accession XM.011069) is 
another VGAM224 host target gene. GOLGA4 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by GOLGA4, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GOLGA4 BINDING SITE, designated SEQ ID:2554, to the 
nucleotide sequence of VGAM224 RNA, herein designated 



VGAM RNA, also designated SEQ ID:559. 

[6702] Another function of VGAM224 is therefore inhibition of 
Golgi Autoantigen, Golgin Subfamily A, 4 (GOLGA4, Ac- 
cession XM_011069), a gene which may play a role in 
vesicular transport from the trans- golgi. Accordingly, 
utilities of VGAM224 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GOLGA4. The function of GOLGA4 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM181.Hyaluronan Synthase 3 (HAS3, 
Accession NM.005329) is another VGAM 2 24 host target 
gene. HAS 3 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
HAS3, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of HAS 3 BINDING SITE, designated SEQ ID:1199, 
to the nucleotide sequence of VGAM224 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:559. 

[6703] Another function of VGAM224 is therefore inhibition of 
Hyaluronan Synthase 3 (HAS3, Accession NM_005329), a 
gene which plays a role in hyaluronan/hyaluronic acid (ha) 



synthesis. Accordingly, utilities of VGAM224 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with HAS3. The function of HAS3 
has been established by previous studies. Hyaluronan (HA) 
is an unbranched glycosaminoglycan composed of repeat- 
ing disaccharide units. It is a major constituent of the ex- 
tracellular matrix and has been implicated in develop- 
ment, tumorigenesis, and several diseases. HA is synthe- 
sized at the inner face of the plasma membrane and is 
subsequently extruded to the outside of the cell. By de- 
generate PCR, Spicer et al. (1997) isolated a genomic 
fragment of human HA synthase-3 (HAS3) and genomic 
and cDNA clones of mouse Has3. The amino acid se- 
quences encoded by the partial HAS3 fragment and the 
corresponding region of Has3 are 99% conserved. The au- 
thors noted that the high degree of sequence conserva- 
tion between specific human and mouse HASs contrasts 
with the lower level of identity between HASs within a 
species, suggesting an evolutionary conservation of func- 
tionally important residues and differences in the mode of 
action of the various HASs. The predicted 554-amino acid 
Has3 has several consensus HA-binding motifs and multi- 
ple transmembrane domains, with 2 at the N terminus and 



a cluster at the C terminus. Expression of Has3 in COS-1 
cells led to high levels of HA biosynthesis. Northern blot 
analysis of the mouse embryo showed that Has3 is pre- 
dominantly expressed at late gestation as a major, ap- 
proximately 6.0- to 6.5-kb transcript and a minor, ap- 
proximately 4.0-kb transcript. By PCR screening somatic 
cell hybrid DNAs and a YAC contig, Spicer et al. (1997) lo- 
calized the human HAS 3 gene to 16q22.1. By interspecific 
backcross analysis, they mapped the mouse Has3 gene to 
chromosome 8. Since HAS1 (OMIM Ref. No. 601463), 
HAS2 (OMIM Ref. No. 601636), and HAS3 are located on 
different autosomes, Spicer et al. (1997) suggested that 
the HAS gene family arose comparatively early in verte- 
brate evolution by sequential duplication of an ancestral 
HAS gene. 

[6704] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 6705 ] Spicer, A. P.; Olson, J. S.; McDonald, J. A. : Molecular 

cloning and characterization of a cDNA encoding the third 
putative mammalian hyaluronan synthase. J. Biol. Chem. 
272: 8957-8961, 1997. ; and 

t 6706 ] Spicer, A. P.; Seldin, M. F.; Olsen, A. S.; Brown, N.; Wells, 



D. E.; Doggett, N. A.; Itano, N.; Kimata, K.; Inazawa, J.; Mc- 
Donald, J. A. : Chromosomal localization of the human 
and mous. 

[6707] Further studies establishing the function and utilities of 
HAS3 are found in John Hopkins OMIM database record ID 
602428, and in sited publications numbered 2011 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference.V-jun Sarcoma Virus 17 
Oncogene Homolog (avian) (JUN, Accession NM_002228) 
is another VGAM224 host target gene. JUN BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded byJUN, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of JUN BINDING SITE, 
designated SEQ ID:914, to the nucleotide sequence of 
VGAM224 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:559. 

[6708] Another function of VGAM224 is therefore inhibition of V- 
jun Sarcoma Virus 17 Oncogene Homolog (avian) QUN, 
Accession NM_002228), a gene which binds and recog- 
nizes the enhancer dna sequencetga(c/g)tca. Accordingly, 
utilities of VGAM224 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with JUN. The function of JUN has been established by 
previous studies. The oncogene JUN is the putative trans- 
forming gene of avian sarcoma virus 17; it appears to be 
derived from a gene of the chicken genome and has ho- 
mologs in several other vertebrate species. (The name JUN 
comes from the Japanese 'ju-nana,' meaning the number 
17.) JUN was originally thought to be identical to the tran- 
scription factor API. However, it is now known that API is 
not a single protein, but constitutes a group of related 
dimeric basic region-leucine zipper proteins that belong 
to the JUN, FOS (OMIM Ref. No. 164810), MAF (OMIM Ref. 
No. 177075), and ATF (see OMIM Ref. No. 603148) sub- 
families. The various dimers recognize either 
12-0-tetradecanoylphorbol-13-acetate (TPA) response 
elements or cAMP response elements. JUN is the most po- 
tent transcriptional activator in its group, and its tran- 
scriptional activity is attenuated and sometimes antago- 
nized by JUNB (OMIM Ref. No. 165161). For a review of the 
structure and function of the API transcription complexes 
Using a Drosophila model synapse, Sanyal et al. (2002) 
analyzed cellular functions and regulation of the immedi- 
ate-early transcription factor API, a heterodimer of the 



basic leucine zipper proteins FOS and JUN. They observed 
that API positively regulates synaptic strength and 
synapse number, thus showing a greater range of influ- 
ence than CREB (OMIM Ref. No. 123810). Observations 
from genetic epistasis and RNA quantification experi- 
ments indicate that API acts upstream of CREB, regulates 
levels of CREB mRNA, and functions at the top of the hier- 
archy of transcription factors known to regulate long-term 
plasticity. A JUN-kinase signaling module provided a 
CREB-independent route for neuronal API activation; 
thus, CREB regulation of API expression may, in some 
neurons, constitute a positive feedback loop rather than 
the primary step in API activation. Mathas et al. (2002) 
found API constitutively activated, with robust JUN and 
JUNB overexpression, in all cell lines derived from patients 
with classical Hodgkin lymphoma (OMIM Ref. No. 236000) 
and anaplastic large cell lymphoma (ALCL), but not in 
other lymphoma types. API supported proliferation of 
Hodgkin cells, but suppressed apoptosis of ALCL cells. 
Mathas et al. (2002) noted that, whereas JUN is upregu- 
lated by an autoregulatory process, JUNB is under the 
control of nuclear factor kappa-B (NFKB; 164011). They 
found that API and NFKB cooperate and stimulate expres- 



sion of the cell cycle regulator cyclin D2 (OMIM Ref. No. 
123833), the protooncogene MET (OMIM Ref. No. 
164860), and the lymphocyte homing receptor CCR7 
(OMIM Ref. No. 600242), which are all strongly expressed 
in primary Hodgkin/Reed-Sternberg (HRS) cells. 

[6709] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6710] Sanyal, S.; Sandstrom, D. J.; Hoeffer, C. A.; Ramaswami, M. 
: AP-1 function upstream of CREB to control synaptic 
plasticity in Drosophila. Nature 416: 870-874, 2002. ; and 

[6711] Mathas, S.; Hinz, M.; Anagnostopoulos, I.; Krappmann, D.; 
Lietz, A.; Jundt, F.; Bommert, K.; Mechta-Grigoriou, F.; 
Stein, H.; Dorken, B.; Scheidereit, C. : Aberrantly ex- 
pressed c-Jun an. 

[6712] Further studies establishing the function and utilities of 
JUN are found in John Hopkins OMIM database record ID 
165160, and in sited publications numbered 1119, 
1174-118 and 3060-1183 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference. MAD, Mothers Against Decapentaplegic Ho- 
molog 9 (Drosophila) (MADH9, Accession NM_005905) is 
another VGAM224 host target gene. MADH9 BINDING SITE 



is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MADH9, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of MADH9 
BINDING SITE, designated SEQ ID: 1260, to the nucleotide 
sequence of VGAM224 RNA, herein designated VGAM 
RNA, also designated SEQ ID:559. 
[6713] Another function of VGAM224 is therefore inhibition of 
MAD, Mothers Against Decapentaplegic Homolog 9 
(Drosophila) (MADH9, Accession NM.005905). Accord- 
ingly, utilities of VGAM224 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MADH9. Nuclear Receptor Subfamily 2, Group C, 
Member 2 (NR2C2, Accession NM_003298) is another 
VGAM 2 24 host target gene. NR2C2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by NR2C2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of NR2C2 BINDING SITE, 
designated SEQ ID: 1007, to the nucleotide sequence of 
VGAM 2 24 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:559. 
[6714] Another function of VGAM224 is therefore inhibition of 
Nuclear Receptor Subfamily 2, Group C, Member 2 
(NR2C2, Accession NM_003298), a gene which may regu- 
late gene expression during the late phase of spermato- 
genesis. Accordingly, utilities of VGAM224 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with NR2C2. The function of NR2C2 
has been established by previous studies. Members of this 
class of so-called orphan receptors act as ligand-acti- 
vated transcription factors. The proteins have an N- 
terminal transactivation domain, a central DNA-binding 
domain with 2 zinc fingers and a ligand-binding domain 
at the C terminus (Yoshikawa et al., 1996). The activated 
receptor/ligand complex is translocated to the nucleus 
where it binds to hormone response elements of target 
genes. Chang et al. (1994) cloned NR2C2, or TR4, a mem- 
ber of the nuclear hormone receptor superfamily, using 
degenerate PCR on RNA from the supraoptic nucleus of 
the brain with primers based on the conserved DNA- 
binding domain of these genes. They isolated TR4 cDNAs 
from both human and rat libraries. The cDNAs encode a 
predicted 615-amino acid human protein and a 



596-amino acid rat protein that are 98% identical. The 
TR4 sequence is similar to that of the TR2 orphan recep- 
tor (Chang et al., 1994). Together they appear to form a 
distinct subfamily. Hirose et al. (1994) cloned the TR4 
gene (which they designated TAK1) from a human lym- 
phoblastoma cDNA library. They stated that the predicted 
protein is 596 amino acids long. On SDS-PAGE, TR4 mi- 
grated as a 65-kD protein. Using Northern blot analysis, 
Hirose et al. (1994) found that TR4 is expressed as a 
9.4-kb mRNA in many tissues, and as a 2.8-kb mRNA pri- 
marily in testis. The 2 transcripts appeared to differ in the 
length of the 3-prime untranslated region. In mouse and 
rat testis, TR4 was expressed most abundantly in sperma- 
tocytes. 

[6715] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6716] Chang, C; da Silva, S. L; Ideta, R.; Lee, Y.; Yeh, S.; Bur- 
bach, J. P. H. : Human and ratTR4 orphan receptors spec- 
ify a subclass of the steroid receptor superfamily. Proc. 
Nat. Acad. Sci. 91: 6040-6044, 1994. ; and 

[6717] Hirose, T.; Fujimoto, W.; Yamaai, T.; Kim, K. H.; Matsuura, 
H.; Jetten, A. M. : TAK1: Molecular cloning and characteri- 



zation of a new member of the nuclear receptor super- 
family. Molec. E. 
[6718] Further studies establishing the function and utilities of 
NR2C2 are found in John Hopkins OMIM database record 
ID 601426, and in sited publications numbered 
2086-2089 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.APlS3 
(Accession XM.059421) is another VGAM224 host target 
gene. AP1S3 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
AP1S3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of AP1S3 BINDING SITE, designated SEQ 
ID:3010, to the nucleotide sequence of VGAM224 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:559. 

[6719] Another function of VGAM224 is therefore inhibition of 
AP1S3 (Accession XM_059421). Accordingly, utilities of 
VGAM224 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AP1S3. 
Ras Homolog Gene Family, Member E (ARHE, Accession 
NM_005168) is another VGAM 2 24 host target gene. ARHE 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ARHE, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ARHE BINDING SITE, designated SEQ ID:1190, to the nu- 
cleotide sequence of VGAM224 RNA, herein designated 
VGAM RNA, also designated SEQ ID:559. 
[6720] Another function of VGAM224 is therefore inhibition of 
Ras Homolog Gene Family, Member E (ARHE, Accession 
NM.005168). Accordingly, utilities of VGAM224 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ARHE. FLJ 11000 (Accession 
NM.018295) is another VGAM 2 24 host target gene. 
FLJ11000 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
FLJ11000, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ11000 BINDING SITE, designated SEQ 
ID:1812, to the nucleotide sequence of VGAM 2 24 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:559. 



[6721] Another function of VGAM224 is therefore inhibition of 

FLJ11000 (Accession NM.018295). Accordingly, utilities of 
VGAM224 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11000. 
FLJ11996 (Accession NM.024976) is another VGAM224 
host target gene. FLJ 11996 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ 11996, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ11996 BINDING SITE, 
designated SEQ ID:2120, to the nucleotide sequence of 
VGAM224 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:559. 

[6722] Another function of VGAM224 is therefore inhibition of 

FLJ11996 (Accession NM_024976). Accordingly, utilities of 
VGAM224 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11996. 
Growth Arrest and DNA-damage-inducible, Alpha 
(GADD45A, Accession NM_001924) is another VGAM 2 24 
host target gene. GADD45A BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by GADD45A, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of GADD45A BINDING SITE, 
designated SEQ ID:869, to the nucleotide sequence of 
VGAM224 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:559. 

[6723] Another function of VGAM224 is therefore inhibition of 
Growth Arrest and DNA-damage-inducible, Alpha 
(GADD45A, Accession NM_001924). Accordingly, utilities 
of VGAM224 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
GADD45A. Heterogeneous Nuclear Ribonucleoprotein A3 
(HNRPA3, Accession NM.005758) is another VGAM 2 24 
host target gene. HNRPA3 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by HNRPA3, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of HNRPA3 BINDING SITE, 
designated SEQ ID: 1244, to the nucleotide sequence of 
VGAM 2 24 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:559. 

[6724] Another function of VGAM224 is therefore inhibition of 



Heterogeneous Nuclear Ribonucleoprotein A3 (HNRPA3, 
Accession NM_005758). Accordingly, utilities of VGAM224 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HNRPA3. KIAA0179 
(Accession XM.035973) is another VGAM224 host target 
gene. KIAA0179 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0179, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0179 BINDING SITE, designated 
SEQ ID:2704, to the nucleotide sequence of VGAM224 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:559. 

[6725] Another function of VGAM224 is therefore inhibition of 
KIAA0179 (Accession XM_035973). Accordingly, utilities 
of VGAM224 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0179. KIAA1831 (Accession XM.033366) is another 
VGAM 2 24 host target gene. KIAA1831 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1831, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1831 BINDING SITE, designated SEQ ID:2667, to the 
nucleotide sequence of VGAM224 RNA, herein designated 
VGAM RNA, also designated SEQ ID:559. 

[6726] Another function of VGAM224 is therefore inhibition of 
KIAA1831 (Accession XM.033366). Accordingly, utilities 
of VGAM224 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1831. Kelch-like 4 (Drosophila) (KLHL4, Accession 
NM_019117) is another VGAM 2 24 host target gene. 
KLHL4 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by KLHL4, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of KLHL4 BINDING SITE, designated SEQ ID: 1880, 
to the nucleotide sequence of VGAM224 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:559. 

[6727] Another function of VGAM224 is therefore inhibition of 

Kelch-like 4 (Drosophila) (KLHL4, Accession NM_019117). 
Accordingly, utilities of VGAM224 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with KLHL4. PANX3 (Accession NM.052959) is 
another VGAM224 host target gene. PANX3 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PANX3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PANX3 BIND- 
ING SITE, designated SEQ ID:2350, to the nucleotide se- 
quence of VGAM224 RNA, herein designated VGAM RNA, 
also designated SEQ ID:559. 
[6728] Another function of VGAM224 is therefore inhibition of 
PANX3 (Accession NM.052959). Accordingly, utilities of 
VGAM224 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PANX3. 
TNF Receptor-associated Factor 3 (TRAF3, Accession 
XM_007256) is another VGAM224 host target gene. TRAF3 
BINDING SITE1 and TRAF3 BINDING SITE2 are HOST TAR- 
GET binding sites found in untranslated regions of mRNA 
encoded by TRAF3, corresponding to HOST TARGET bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of TRAF3 BINDING SITE1 and TRAF3 
BINDING SITE2, designated SEQ ID:2541 and SEQ ID:1008 



respectively, to the nucleotide sequence of VGAM224 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:559. 

[6729] Another function of VGAM224 is therefore inhibition of 
TNF Receptor-associated Factor 3 (TRAF3, Accession 
XM.007256). Accordingly, utilities of VGAM 2 24 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRAF3. ZID (Accession 
NM_006626) is another VGAM224 host target gene. ZID 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by ZID, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ZID BINDING SITE, designated SEQ ID:1315, to the nu- 
cleotide sequence of VGAM224 RNA, herein designated 
VGAM RNA, also designated SEQ ID:559. 

[6730] Another function of VGAM224 is therefore inhibition of 
ZID (Accession NM_006626). Accordingly, utilities of 
VGAM224 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZID. 
LOC151742 (Accession NM.139245) is another VGAM224 
host target gene. LOC151742 BINDING SITE is HOST TAR- 



GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC151742, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC151742 BINDING 
SITE, designated SEQ ID:2477, to the nucleotide sequence 
of VGAM224 RNA, herein designated VGAM RNA, also 
designated SEQ ID:559. 

[6731] Another function of VGAM224 is therefore inhibition of 

LOC151742 (Accession NM.139245). Accordingly, utilities 
of VGAM224 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151742. LOC152179 (Accession XM.098170) is an- 
other VGAM224 host target gene. LOC152179 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC152179, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152179 BINDING SITE, designated SEQ ID:3352, to 
the nucleotide sequence of VGAM224 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 5 59. 

[6732] Another function of VGAM224 is therefore inhibition of 



LOC152179 (Accession XM.098170). Accordingly, utilities 
of VGAM224 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152179. LOC51266 (Accession NM.016509) is an- 
other VGAM224 host target gene. LOC51266 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51266, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51266 BINDING SITE, designated SEQ ID:1691, to the 
nucleotide sequence of VGAM224 RNA, herein designated 
VGAM RNA, also designated SEQ ID:559. 
[6733] Another function of VGAM224 is therefore inhibition of 
LOC51266 (Accession NM_016509). Accordingly, utilities 
of VGAM224 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51266. LOC90317 (Accession XM.030892) is another 
VGAM 2 24 host target gene. LOC90317 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC90317, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
LOC90317 BINDING SITE, designated SEQ ID:2629, to the 
nucleotide sequence of VGAM224 RNA, herein designated 
VGAM RNA, also designated SEQ ID:559. 

[6734] Another function of VGAM224 is therefore inhibition of 
LOC90317 (Accession XM_030892). Accordingly, utilities 
of VGAM224 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90317. LOC90470 (Accession XM.031975) is another 
VGAM 2 24 host target gene. LOC90470 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC90470, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90470 BINDING SITE, designated SEQ ID:2645, to the 
nucleotide sequence of VGAM224 RNA, herein designated 
VGAM RNA, also designated SEQ ID:559. 

[6735] Another function of VGAM224 is therefore inhibition of 
LOC90470 (Accession XM.031975). Accordingly, utilities 
of VGAM224 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90470. LOC90786 (Accession XM.034127) is another 



VGAM224 host target gene. LOC90786 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC90786, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90786 BINDING SITE, designated SEQ ID:2678, to the 
nucleotide sequence of VGAM224 RNA, herein designated 
VGAM RNA, also designated SEQ ID:559. 

[6736] Another function of VGAM224 is therefore inhibition of 
LOC90786 (Accession XM.034127). Accordingly, utilities 
of VGAM224 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90786. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 225 (VGAM225) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6737] VGAM225 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM225 was detected is described 



hereinabove with reference to Figs. 1-8. 

[6738] VGAM225 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM225 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6739] VGAM225 gene encodes a VGAM225 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM225 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM225 precursor RNA is designated SEQ 
ID:211, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:211 is 
located at position 118961 relative to the genome of Vac- 
cinia Virus. 

[6740] VGAM225 precursor RNA folds onto itself, forming 

VGAM225 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 



accurate or partial inversed- reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6741] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM225 folded precursor RNA into VGAM225 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM225 RNA is designated SEQ ID:560, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6742] VGAM225 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM225 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM225 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[6743] VGAM225 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM225 host target 
RNA, herein designated VCAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM225 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM225 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM225 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[6744] The complementary binding of VGAM225 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM225 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM225 host tar- 
get RNA into VGAM225 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 6745 ] It is appreciated that VGAM225 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM225 host target genes. The mRNA of 
each one of this plurality ofVGAM225 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM225 RNA, herein designated VGAM 
RNA, and which when bound by VGAM225 RNA causes in- 
hibition of translation of respective one or more VGAM225 
host target proteins. 

[6746] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM225 gene, herein designated VGAM GENE, on one or 
more VGAM225 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 



cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6747] it j S y e t further appreciated that a function of VGAM225 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM225 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM225 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM225 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6748] Nucleotide sequences of the VGAM225 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM225 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 



of VGAM225 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM225 are further 
described hereinbelow with reference to Table 1. 

[6749] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM225 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM225 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6750] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM225 gene, herein designated VGAM is 
inhibition of expression of VGAM225 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM225 correlate with, and may be deduced 
from, the identity of the target genes which VGAM225 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6751] Alpha Thalassemia/mental Retardation Syndrome X-linked 
(RAD54 homolog, S. cerevisiae) (ATRX, Accession 
NM.000489) is a VGAM225 host target gene. ATRX BIND- 
ING SITE1 and ATRX BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 



coded by ATRX, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of ATRX BINDING SITE1 and ATRX 
BINDING SITE2, designated SEQ ID:751 and SEQ ID:2431 
respectively, to the nucleotide sequence of VGAM225 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:560. 

[6752] a function of VGAM225 is therefore inhibition of Alpha 
Thalassemia/mental Retardation Syndrome X-linked 
(RAD54 homolog, S. cerevisiae) (ATRX, Accession 
NM.000489). Accordingly, utilities of VGAM225 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATRX. RAB27A, Member 
RAS Oncogene Family (RAB27A, Accession NM_004580) is 
another VGAM225 host target gene. RAB27A BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by RAB27A, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RAB27A 
BINDING SITE, designated SEQ ID:1128, to the nucleotide 
sequence of VGAM225 RNA, herein designated VGAM 



RNA, also designated SEQ ID:560. 

[6753] Another function of VGAM225 is therefore inhibition of 
RAB27A, Member RAS Oncogene Family (RAB27A, Acces- 
sion NM_004580). Accordingly, utilities of VGAM225 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RAB27A. Cylindromato- 
sis (turban tumor syndrome) (CYLD, Accession 
NM.015247) is another VGAM225 host target gene. CYLD 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CYLD, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CYLD BINDING SITE, designated SEQ ID: 1616, to the nu- 
cleotide sequence of VGAM225 RNA, herein designated 
VGAM RNA, also designated SEQ ID:560. 

[6754] Another function of VGAM225 is therefore inhibition of 
Cylindromatosis (turban tumor syndrome) (CYLD, Acces- 
sion NM_015247). Accordingly, utilities of VGAM225 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CYLD. LOC145945 
(Accession XM.096908) is another VGAM225 host target 
gene. LOC145945 BINDING SITE is HOST TARGET binding 



site found in the 5 X untranslated region of mRNA encoded 
by LOC145945, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC145945 BINDING SITE, desig- 
nated SEQ ID:3279, to the nucleotide sequence of 
VGAM225 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:560. 

[6755] Another function of VGAM225 is therefore inhibition of 

LOC145945 (Accession XM.096908). Accordingly, utilities 
of VGAM225 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145945. LOC200273 (Accession XM.047698) is an- 
other VGAM225 host target gene. LOC200273 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC200273, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200273 BINDING SITE, designated SEQ ID:2895, to 
the nucleotide sequence of VGAM225 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 560. 

[6756] Another function of VGAM225 is therefore inhibition of 



LOC200273 (Accession XM.047698). Accordingly, utilities 
of VGAM225 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200273. LOC220758 (Accession XM.165466) is an- 
other VGAM225 host target gene. LOC220758 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC220758, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220758 BINDING SITE, designated SEQ ID:3497, to 
the nucleotide sequence of VGAM225 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 560. 
[6757] Another function of VGAM225 is therefore inhibition of 

LOC220758 (Accession XM.165466). Accordingly, utilities 
of VGAM225 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220758. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 226 (VGAM226) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[6758] VGAM226 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM226 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6759] VGAM226 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM226 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6760] VGAM226 gene encodes a VGAM226 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM226 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM226 precursor RNA is designated SEQ 
ID:212, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:212 is 
located at position 118120 relative to the genome of Vac- 
cinia Virus. 

[6761] VGAM226 precursor RNA folds onto itself, forming 

VGAM226 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6762] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM226 folded precursor RNA into VGAM226 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM226 RNA is designated SEQ ID:561, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6763] VGAM226 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM226 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM226 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[6764] VGAM226 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM226 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM226 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM226 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM226 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[6765] The complementary binding of VGAM226 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM226 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM226 host tar- 
get RNA into VGAM226 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6766] it is appreciated that VGAM226 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM226 host target genes. The mRNA of 
each one of this plurality of VGAM226 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM226 RNA, herein designated VGAM 
RNA, and which when bound by VGAM226 RNA causes in- 
hibition of translation of respective one or more VGAM226 
host target proteins. 

[6767] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM226 gene, herein designated VGAM GENE, on one or 



more VGAM226 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6768] it is yet further appreciated that a function of VGAM226 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM226 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM226 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM226 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[6769] Nucleotide sequences of the VGAM226 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM226 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM226 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM226 are further 
described hereinbelow with reference to Table 1. 

[6770] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM226 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM226 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6771] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM226 gene, herein designated VGAM is 
inhibition of expression of VGAM226 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM226 correlate with, and may be deduced 
from, the identity of the target genes which VGAM226 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6772] Kinesin-like 1 (KNSL1, Accession NM.004523) is a 



VGAM226 host target gene. KNSL1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by KNSL1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of KNSL1 BINDING SITE, 
designated SEQ ID: 1123, to the nucleotide sequence of 
VGAM226 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:561. 
[6773] a function of VGAM226 is therefore inhibition of Kinesin- 
like 1 (KNSL1, Accession NM_004523), a gene which is a 
motor protein required for establishing a bipolar spindle. 
Accordingly, utilities of VGAM226 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KNSL1. The function of KNSL1 has been 
established by previous studies. Kinesins are tubulin (see 
OMIM Ref. No. 191130) molecular motors that function to 
transport organelles within cells and to move chromo- 
somes along microtubules during cell division. In sea 
urchin and mammalian cells, kinesins have been charac- 
terized as tetrameric proteins comprising 2 heavy chains 
(alpha chains) of approximately 120 kD and 2 light chains 
(beta chains) of approximately 70 kD. The alpha chains 



provide the tubulin binding site and the ATPase domains, 
whereas the beta chains are responsible for the specific 
attachment of the organelle to be moved by the kinesin 
tetramer. Kinesins transport their bound organelle to the 
plus end of the microtubule. Chernajovsky et al., (1996) 
noted that differential splicing occurs for the kinesin beta 
(light) cDNA sequences at the 3-prime end of the rat ki- 
nesin mRNA, producing kinesins having different C- 
terminal ends that seem to confer the kinesin specificity 
for organelle binding. Cabeza-Arvelaiz et al. (1993) iso- 
lated and sequenced a cDNA encoding the human kinesin 
light chain protein (KLQ. The cDNA consists of 276 nu- 
cleotides of 5-prime untranslated region, a coding se- 
quence of 1,710 nucleotides, and 322 nucleotides of 
3-prime untranslated region. It encodes a polypeptide of 
569 amino acids and a deduced molecular mass of 64,789 
daltons. The predicted secondary internal structure of the 
KLC molecule consists of about 27 contiguous repeats, 
each of approximately 21 amino acids, and could be di- 
vided into 3 domains. See also 601334 Chernajovsky et al. 
(1996) characterized the human KNS2 gene product of a 
differentially spliced, T-cell-derived mRNA and cloned its 
promoter region. The promoter region transcribes consti- 



tutively. In permanently transfected human HeLa and 
NB100 neuroblastoma cells, a reporter gene containing 
the promoter and part of the first exon of beta kinesin 
was 75-fold more active than the HSV-tk promoter. The 
first exon contains a 5-prime untranslated sequence ca- 
pable of forming a stable double-hairpin loop, which 
functions as a translational enhancer. Its deletion de- 
creases the efficiency of in vitro translation of beta kinesin 
mRNA. Kamal et al. (2000) demonstrated that the axonal 
transport of APP (OMIM Ref. No. 104760) in neurons is 
mediated by the direct binding of APP to the kinesin light 
chain subunit of kinesin-l. 

[6774] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6775] Goedert, M.; Marsh, S.; Carter, N. : Localization of the hu- 
man kinesin light chain gene (KNS2) to chromosome 
14q32.3 by fluorescence in situ hybridization. Genomics 
32: 173-175, 1996. ; and 

[6776] Kamal, A.; Stokin, G. B.; Yang, Z.; Xia, C.; Goldstein, L. S. : 
Axonal transport of amyloid precursor protein is mediated 
by direct binding to the kinesin light chain subunit of ki- 
nesin-. 



[6777] Further studies establishing the function and utilities of 
KNSL1 are found in John Hopkins OMIM database record 
ID 148760, and in sited publications numbered 72 and 
2790-724 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Placenta-specific 1 (PLAC1, Accession NM.021796) 
is another VGAM226 host target gene. PLAC1 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by PLAC1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PLAC1 BINDING SITE, designated SEQ ID: 1960, to the nu- 
cleotide sequence of VGAM226 RNA, herein designated 
VGAM RNA, also designated SEQ ID:561. 

[6778] Another function of VGAM226 is therefore inhibition of 
Placenta-specific 1 (PLAC1, Accession NM_021796). Ac- 
cordingly, utilities of VGAM226 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PLAC1. Sterol Carrier Protein 2 (SCP2, Ac- 
cession NM_002979) is another VGAM226 host target 
gene. SCP2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



SCP2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of SCP2 BINDING SITE, designated SEQ ID:977, to 
the nucleotide sequence of VGAM226 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:561. 
[6779] Another function of VGAM226 is therefore inhibition of 
Sterol Carrier Protein 2 (SCP2, Accession NM.002979), a 
gene which may regulate steroidogenesis. Accordingly, 
utilities of VGAM226 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SCP2. The function of SCP2 and its association with 
various diseases and clinical conditions, has been estab- 
lished by previous studies, as described hereinabove with 
reference to VGAM 191. Stromal Interaction Molecule 1 
(STIM1, Accession XM_011967) is another VGAM226 host 
target gene. STIM1 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by STIM1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of STIM1 BINDING SITE, designated SEQ 
ID:2558, to the nucleotide sequence of VGAM226 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:561. 

[6780] Another function of VGAM226 is therefore inhibition of 
Stromal Interaction Molecule 1 (STIMl, Accession 
XM.011967), a gene which is very strongly similar to 
murine Stiml and may be a transmembrane stromal cell 
protein. Accordingly, utilities of VGAM226 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with STIMl. The function of STIM1 
has been established by previous studies. Using se- 
quences identified by database searching with a transcript 
from human chromosome llpl5.5, Parker et al. (1996) 
screened placental and fetal liver cDNA libraries and 
cloned a novel cDNA, STIMl, which they called GOK. The 
deduced 746-amino acid protein contains a predicted 
signal peptide and transmembrane helix. Parker et al. 
(1996) also cloned a partial mouse Stiml genomic clone 
and found that the human and mouse proteins share 90% 
sequence identity. Restriction mapping by pulsed field 
electrophoresis placed the STIMl gene 1.7 kb telomeric of 
the RRM1 gene (OMIM Ref. No. 180410) on llpl5.5 
(Parker et al., 1996). Sabbioni et al. (1999) determined 
that the STIMl gene contains 12 exons that span more 



than 250 kb between the RRM1 and NUP98 (OMIM Ref. No. 
601021) genes. 

[6781] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6782] Parker, N.J.; Begley, C. C; Smith, P. J.; Fox, R. M. : Molec- 
ular cloning of a novel human gene (D11S4896E) at chro- 
mosomal region llpl5.5. Genomics 37: 253-256, 1996. ; 
and 

[6783] Sabbioni, S.; Veronese, A.; Trubia, M.; Taramelli, R.; Bar- 
banti-Brodano, C; Croce, C. M.; Negrini, M. : Exon struc- 
ture and promoter identification of STIM1 (alias COK), a 
human gene ca. 

[6784] Further studies establishing the function and utilities of 

STIM1 are found in John Hopkins OMIM database record ID 
605921, and in sited publications numbered 1496-1497 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Cortactin Binding 
Protein 2 (CORTBP2, Accession NM.033427) is another 
VGAM226 host target gene. CORTBP2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CORTBP2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CORTBP2 
BINDING SITE, designated SEQ ID:2334, to the nucleotide 
sequence of VGAM226 RNA, herein designated VGAM 
RNA, also designated SEQ ID:561. 
[6785] Another function of VGAM226 is therefore inhibition of 
Cortactin Binding Protein 2 (CORTBP2, Accession 
NM.033427). Accordingly, utilities of VGAM226 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CORTBP2. Vesicle-asso- 
ciated Membrane Protein 3 (cellubrevin) (VAMP3, Acces- 
sion NM.004781) is another VGAM226 host target gene. 
VAMP3 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
VAMP3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of VAMP3 BINDING SITE, designated SEQ 
ID:1156, to the nucleotide sequence of VGAM226 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:561. 

[6786] Another function of VGAM226 is therefore inhibition of 
Vesicle-associated Membrane Protein 3 (cellubrevin) 



(VAMP3, Accession NM_004781). Accordingly, utilities of 
VGAM226 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with VAMP3. 
LOC90148 (Accession XM.029430) is another VGAM226 
host target gene. LOC90148 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC90148, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC90148 BINDING 
SITE, designated SEQ ID:2603, to the nucleotide sequence 
of VGAM226 RNA, herein designated VGAM RNA, also 
designated SEQ ID:561. 
[6787] Another function of VGAM226 is therefore inhibition of 
LOC90148 (Accession XM_029430). Accordingly, utilities 
of VGAM226 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90148. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 227 (VGAM227) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[6788] VGAM227 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM227 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6789] VGAM227 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM227 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6790] VGAM227 gene encodes a VGAM227 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM227 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM227 precursor RNA is designated SEQ 
ID:213, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:213 is 
located at position 118560 relative to the genome of Vac- 
cinia Virus. 

[6791] VGAM227 precursor RNA folds onto itself, forming 

VGAM227 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6792] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM227 folded precursor RNA into VGAM227 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM227 RNA is designated SEQ ID:562, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6793] VGAM227 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM227 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM227 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[6794] VGAM227 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM227 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM227 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM227 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM227 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[6795] The complementary binding of VGAM227 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM227 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM227 host tar- 
get RNA into VGAM227 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6796] it is appreciated that VGAM227 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM227 host target genes. The mRNA of 
each one of this plurality of VGAM227 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM227 RNA, herein designated VGAM 
RNA, and which when bound by VGAM227 RNA causes in- 
hibition of translation of respective one or more VGAM227 
host target proteins. 

t 6797 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM227 gene, herein designated VGAM GENE, on one or 



more VGAM227 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6798] | t j S yet further appreciated that a function of VGAM227 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM227 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM227 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM227 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[6799] Nucleotide sequences of the VGAM227 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM227 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM227 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM227 are further 
described hereinbelow with reference to Table 1. 

[6800] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM227 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM227 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6801] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM227 gene, herein designated VGAM is 
inhibition of expression of VGAM227 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM227 correlate with, and may be deduced 
from, the identity of the target genes which VGAM227 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6802] Adenylate Kinase 2 (AK2, Accession NM.013411) is a 



VGAM227 host target gene. AK2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by AK2, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of AK2 BINDING SITE, desig- 
nated SEQ ID: 1449, to the nucleotide sequence of 
VGAM227 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:562. 
[6803] A function of VGAM227 is therefore inhibition of Adeny- 
late Kinase 2 (AK2, Accession NM_013411), a gene which 
essential for maintenance and cell growth. Accordingly, 
utilities of VGAM227 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with AK2. The function of AK2 has been established by 
previous studies. The existence of a second adenylate ki- 
nase (EC 2.7.4.3) locus linked to PGM1 and peptidase C, 
i.e., on chromosome 1, was suggested by cell hybridiza- 
tion studies by Van Cong et al. (1972). The Goss-Harris 
method of mapping combines features of recombinational 
study in families and synteny tests in hybrid cells. As ap- 
plied to chromosome 1, the method shows that AK2 and 
UMPK are distal to PGM1 and that the order of the loci is 



PGM1: UMPK: (AK2, alpha-FUC): EN01 (Goss and Harris, 
1977). Carritt et al. (1982) presented evidence that AK2 is 
in lp34. 

[6804] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6805] Goss, S. J.; Harris, H. : Gene transfer by means of cell fu- 
sion. II. The mapping of 8 loci on human chromosome 1 
by statistical analysis of gene assortment in somatic cell 
hybrids. J. Cell Sci. 25: 39-57, 1977. ; and 

[6806] carritt, B.; King, J.; Welch, H. M. : Gene order and localiza- 
tion of enzyme loci on the short arm of chromosome 1. 
Ann. Hum. Genet. 46: 329-335, 1982. 

[6807] Further studies establishing the function and utilities of 
AK2 are found in John Hopkins OMIM database record ID 
103020, and in sited publications numbered 188-191 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Cartilage Associ- 
ated Protein (CRTAP, Accession NM_006371) is another 
VGAM227 host target gene. CRTAP BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by CRTAP, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CRTAP BINDING SITE, 
designated SEQ ID:1291, to the nucleotide sequence of 
VGAM227 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:562. 
[6808] Another function of VGAM227 is therefore inhibition of 
Cartilage Associated Protein (CRTAP, Accession 
NM_006371), a gene which is a novel developmental^ 
regulated chick embryo protein. Accordingly, utilities of 
VGAM227 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CRTAP. 
The function of CRTAP has been established by previous 
studies. Castagnola et al. (1997) isolated a mouse Crtap 
cDNA from a subtracted library specific for mRNAs highly 
expressed in hypertrophic chondrocytes compared to pro- 
liferating and early differentiating chondrocytes. Using a 
mouse Crtap clone to screen a human fetal brain cDNA li- 
brary, Tonachini et al. (1999) identified human CRTAP 
cDNA clones. Human CRTAP encodes a deduced 
401-amino acid protein with a a putative signal peptide of 
26 amino acids. CRTAP contains 2 potential N- 
glycosylation signals. CRTAP shares 89% amino acid se- 
quence identity with mouse Crtap and 51% identity with 



the chick homolog. The mouse and human genes contain 
a C-terminal region of approximately 120 amino acids not 
present in the chick protein Using Northern blot analysis 
of human tissues, Tonachini et al. (1999) detected 2-kb 
and 4-kb CRTAP transcripts in brain, heart, kidney, lung, 
small intestine, and skeletal muscle. In all tissues except 
brain, the 2-kb transcript was more abundant. Using im- 
munohistochemistry, the authors detected CRTAP expres- 
sion in articular chondrocytes. In mouse, Morello et al. 
(1999) detected 3 Crtap transcripts in a range of tissues, 
including all mouse embryonic cartilages. In chick, 
Castagnola et al. (1997) detected a single Crtap transcript 
in a broad range of embryonic tissues with the strongest 
expression in the developing cartilage. They detected ex- 
pression in the extracellular matrix of the forming carti- 
lage surrounding the notochord, the developing sclera, 
the sphenoid and mandibular cartilage, the long bone car- 
tilage, and the developing sternal cartilage 

[6809] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6810] Castagnola, P.; Gennari, M.; Morello, R.; Tonachini, L; 

Marin, O.; Gaggero, A.; Cancedda, R. : Cartilage associated 



protein (CASP) is a novel developmentally regulated chick 
embryo protein. J. Cell Sci. 110: 1351-1359, 1997. ; and 

[6811] Morello, R.; Tonachini, L; Monticone, M.; Viggiano, L; 
Rocchi, M.; Cancedda, R.; Castagnola, P. : cDNA cloning, 
characterization and chromosome mapping of Crtap en- 
coding the mouse carti. 

[6812] Further studies establishing the function and utilities of 
CRTAP are found in John Hopkins OMIM database record 
ID 605497, and in sited publications numbered 
1486-1488 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome X Open Reading Frame 6 (CXorf6, Ac- 
cession NM_005491) is another VGAM227 host target 
gene. CXorf6 BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
CXorf6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CXorf6 BINDING SITE, designated SEQ 
ID: 12 18, to the nucleotide sequence of VGAM227 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:562. 

[6813] Another function of VGAM227 is therefore inhibition of 



Chromosome X Open Reading Frame 6 (CXorf6, Accession 
NM_005491). Accordingly, utilities of VGAM227 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CXorf6. EphB2 (EPHB2, Ac- 
cession NM.004442) is another VGAM227 host target 
gene. EPHB2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
EPHB2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EPHB2 BINDING SITE, designated SEQ 
ID:1113, to the nucleotide sequence of VGAM227 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:562. 

[6814] Another function of VGAM227 is therefore inhibition of 

EphB2 (EPHB2, Accession NM_004442), a gene which Eph- 
related receptor tyrosine kinase B2; may have a role in 
neurogenesis. Accordingly, utilities of VGAM227 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EPHB2. The function of 
EPHB2 has been established by previous studies. See 
179610 for background on Eph receptors and their lig- 
ands, the ephrins. Chan and Watt (1991) cloned partial 



sequences of the EEK (EPHA8; 176945) and ERK genes en- 
coding members of the EPH subclass of receptor protein- 
tyrosine kinases. Northern blot analysis of rat RNA showed 
that DNA encoding human ERK hybridized to transcripts 
most abundantly in lung. By screening a human fetal brain 
cDNA expression library using a monoclonal antiphospho- 
tyrosine antibody and by 5-prime RACE (rapid amplifica- 
tion of cDNA ends) procedures, Ikegaki et al. (1995) iso- 
lated overlapping cDNAs encoding a receptor-type tyro- 
sine kinase belonging to the EPH family and designated 
the gene DRT (for developmental^ regulated EPH-related 
tyrosine kinase). The DRT gene is expressed in transcripts 
of 3 different sizes (4, 5, and 11 kb). The DRT transcripts 
are expressed in human brain and several other tissues, 
including heart, lung, kidney, placenta, pancreas, liver, 
and skeletal muscle, but the 11-kb DRT transcript is pref- 
erentially expressed in fetal brain. Steady-state levels of 
DRT mRNA in several tissues, including brain, heart, lung, 
and kidney, are greater in the midterm fetus than those in 
the adult. Ikegaki et al. (1995) showed that a large num- 
ber of tumor cell lines derived from neuroectoderm ex- 
press DRT transcripts. The authors speculated that DRT 
may play a part in human neurogenesis. Using a yeast 



2-hybrid system, Cowan et al. (2000) demonstrated that 
PDZ domain-containing protein Pickl (PRKCABP; 605926) 
binds the C-terminal tail of EphB2. Using colocalization 
studies and biochemical analysis, they demonstrated that 
a protein complex containing EphB2 and aquaporin-1 
(AQP1; 107776) is formed in vivo. They concluded that 
Ephb2 may regulate ionic homeostasis and endolymph 
fluid production through macromolecular associations 
with membrane channels that transport chloride, bicar- 
bonate, and water. Chan and Watt (1991) mapped the EEK 
and ERK genes to chromosome 1 by Southern blot analysis 
of somatic cell hybrids. Ikegaki et al. (1995) mapped DRT, 
the EPHB2 gene, to Ip36.1-p35 by PCR screening of hu- 
man/rodent somatic cell hybrid panels and by fluores- 
cence in situ hybridization. As the distal end of lp is often 
deleted in neuroblastomas, the DRT gene may play a role 
in neuroblastoma and small cell lung carcinoma (SCLC) 
tumorigenesis. By fluorescence in situ hybridization, Saito 
et al. (1995) demonstrated that the ERK gene is located in 
chromosomal region lp36.1. They showed that the ho- 
mologous genes are located on mouse 4D2.2-D3 and rat 
5q36.13, both of which are regions with conserved link- 
age homology to human chromosome lp. Animal model 



experiments lend further support to the function of 
EPHB2. Halford et al. (2000) generated mice deficient in 
Ryk (OMIM Ref. No. 600524) and found that they had a 
distinctive craniofacial appearance, shortened limbs, and 
postnatal mortality due to feeding and respiratory compli- 
cations associated with a complete cleft of the secondary 
palate. Consistent with cleft palate phenocopy in 
Ephb2/Ephb3 (OMIM Ref. No. 601839)-deficient mice and 
the role of a Drosophila Ryk ortholog, 'Derailed,' in the 
transduction of repulsive axon pathfinding cues, bio- 
chemical data implicated Ryk in signaling mediated by Eph 
receptors and cell junction-associated Af6 (OMIM Ref. No. 
159559). Halford et al. (2000) concluded that their find- 
ings highlighted the importance of signal crosstalk be- 
tween members of different RTK subfamilies. 

[6815] ^ is appreciated that the abovementioned animal model 
for EPHB2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6816] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6817] ikegaki, N.; Tang, X. X.; Liu, X.-C; Biegel, J. A.; Allen, C; 



Yoshioka, A.; Sulman, E. P.; Brodeur, G. M.; Pleasure, D. E. 
: Molecular characterization and chromosomal localization 
of DRT (EPHT3): a developmental^ regulated human pro- 
tein-tyrosine kinase gene of the EPH family. Hum. Molec. 
Genet. 4: 2033-2045, 1995. ; and 
[6818] Halford, M. M.; Armes, J.; Buchert, M.; Meskenaite, V.; 

Grail, D.; Hibbs, M. L; Wilks, A. F.; Farlie, P. G.; Newgreen, 
D. F.; Hovens, C. M.; Stacker, S. A. : Ryk-deficient mice 
exhibit. 

[6819] Further studies establishing the function and utilities of 
EPHB2 are found in John Hopkins OMIM database record 
ID 600997, and in sited publications numbered 3054, 
3052-1773, 1716, 1774, 1792, 1793-1794, 177 and 
1795 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Frizzled Ho- 
molog 3 (Drosophila) (FZD3, Accession NM_017412) is 
another VGAM227 host target gene. FZD3 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FZD3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FZD3 BIND- 
ING SITE, designated SEQ ID:1717, to the nucleotide se- 



quence of VGAM227 RNA, herein designated VGAM RNA, 
also designated SEQ ID:562. 
[6820] Another function of VGAM227 is therefore inhibition of 
Frizzled Homolog 3 (Drosophila) (FZD3, Accession 
NM.017412), a gene which may play a role in neurogene- 
sis during embryogenesis. Accordingly, utilities of 
VGAM227 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FZD3. The 
function of FZD3 has been established by previous stud- 
ies. Drosophila cuticle hairs are arranged in a defined po- 
larity that is genetically controlled by 'frizzled,' a 
7-transmembrane receptor with a large extracellular N- 
terminal cysteine-rich domain (CRD). Members of the FZD 
family are receptors for secreted WNT glycoproteins (see 
OMIM Ref. No. 602863), which are involved in develop- 
mental control. FZD proteins transmit signals through the 
beta-catenin (CTNNB1; 116806) or JNK (e.g., JNK3; 
602897) pathways. The selection of intracellular signaling 
cascade may be determined by different C-terminal motifs 
in FZD proteins. Sala et al. (2000) determined that the 
FZD3 gene maps distal to the NFL gene (OMIM Ref. No. 
162280) on 8p21. They mapped the mouse gene to chro- 
mosome 14, between the Gja3 and Nfl genes in a region 



showing homology of synteny to human 8p21. Sala et al. 
(2000) noted that the human FZD3 gene is in close prox- 
imity to a putative schizophrenia susceptibility locus 
(SCZD6; 603013) and that WNT signaling is abnormal in 
some schizophrenic patients. By FISH, Kirikoshi et al. 
(2000) mapped the FZD3 gene to 8p21, a region associ- 
ated with loss of heterozygosity in human tumors. 

[6821] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6822] Kirikoshi, H.; Koike, J.; Sagara, N.; Saitoh, T.; Tokuhara, 

M.; Tanaka, K.; Sekihara, H.; Hirai, M.; Katoh, M. : Molecu- 
lar cloning and genomic structure of human Frizzled-3 at 
chromosome 8p21. Biochem. Biophys. Res. Commun. 271: 
8-14, 2000. ; and 

[6823] sala, C. F.; Formenti, E.; Terstappen, C. C; Caricasole, A. : 
Identification, gene structure, and expression of human 
frizzled-3 (FZD3). Biochem. Biophys. Res. Commun. 273: 
27-34, 200. 

[6824] Further studies establishing the function and utilities of 
FZD3 are found in John Hopkins OMIM database record ID 
606143, and in sited publications numbered 1503-1504 
listed in the bibliography section hereinbelow, which are 



also hereby incorporated by reference. High Mobility Group 
AT-hook 2 (HMGA2, Accession NM_003483) is another 
VGAM227 host target gene. HMGA2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by HMGA2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of HMGA2 BINDING 
SITE, designated SEQ ID: 1033, to the nucleotide sequence 
of VGAM227 RNA, herein designated VGAM RNA, also 
designated SEQ ID:562. 
[6825] Another function of VGAM227 is therefore inhibition of 
High Mobility Group AT-hook 2 (HMGA2, Accession 
NM_003483), a gene which may affect transcription and 
cell differentiation; shares common DNA-binding motif 
with other HMG HMG l/Y family members. Accordingly, 
utilities of VGAM227 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with HMGA2. The function of HMGA2 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM 137. Solute Carrier Family 2 
(facilitated glucose transporter), Member 4 (SLC2A4, Ac- 



cession NM_001042) is another VGAM227 host target 
gene. SLC2A4 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC2A4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC2A4 BINDING SITE, designated SEQ 
ID:794, to the nucleotide sequence of VGAM227 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:562. 

[6826] Another function of VGAM227 is therefore inhibition of 
Solute Carrier Family 2 (facilitated glucose transporter), 
Member 4 (SLC2A4, Accession NM_001042), a gene which 
insulin-regulated facilitative glucose transporter. Accord- 
ingly, utilities of VGAM227 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC2A4. The function of SLC2A4 has been es- 
tablished by previous studies. The stimulation of glucose 
uptake by insulin in muscle and adipose tissue requires 
translocation of the GLUT4 glucose transporter from in- 
tracellular storage sites to the cell surface. Activation of 
phosphatidylinositol-3-OH kinase (PI3K) is required for 
this trafficking event, but it is not sufficient to produce 



GLUT4 translocation. Ribon et al. (1998) and Baumann et 
al. (2000) described a pathway involving the insulin- 
stimulated tyrosine phosphorylation of CBL (OMIM Ref. 
No. 165360), which is recruited to the insulin receptor 
(OMIM Ref. No. 147670) by the adaptor protein CAP 
(OMIM Ref. No. 605264). On phosphorylation, CBL is 
translocated to lipid rafts. Blocking this step completely 
inhibits the stimulation of GLUT4 translocation by insulin. 
Chiang et al. (2001) showed that phosphorylated CBL re- 
cruits the CRK2-C3G (164762, 600303) complex to lipid 
rafts, where C3G specifically activates the small GTP- 
binding protein TC10 (OMIM Ref. No. 605857). This pro- 
cess is independent of PI3K, but requires the translocation 
of CBL, CRK, and C3G to the lipid raft. The activation of 
TC10 is essential for insulin-stimulated glucose uptake 
and GLUT4 translocation. The TC10 pathway functions in 
parallel with PI3K to stimulate fully GLUT4 translocation in 
response to insulin. Animal model experiments lend fur- 
ther support to the function of SLC2A4. To determine the 
role of adipose GLUT4 in glucose homeostasis, Abel et al. 
(2001) used Cre/loxP DNA recombination to generate 
mice with adipose-selective reduction of GLUT4 (G4A - 
/-). G4A -/- mice had normal growth and adipose mass 



despite markedly impaired insulin-stimulated glucose up- 
take in adipocytes. Although GLUT4 expression is pre- 
served in muscle, these mice developed insulin resistance 
in muscle and liver, manifested by decreased biologic re- 
sponses and impaired activation of phosphoinositide- 
3-OH kinase (see OMIM Ref. No. 601232). G4A -/- mice 
developed glucose intolerance and hyperinsulinemia. 
Thus, downregulation of GLUT4 and glucose transport se- 
lectively in adipose tissue can cause insulin resistance and 
thereby increase the risk of developing diabetes. In G4A - 
/- mice, mean plasma leptin levels were normal and 
plasma leptin concentrations showed the same linear rela- 
tionship with body weight in G4A -/- mice as in control 
littermates. Thus, normal glucose uptake in adipocytes is 
not necessary to maintain normal plasma leptin levels. El- 
evated TNF-alpha (OMIM Ref. No. 191160) was noted in 
G4A -/- mice. 

[6827] | t j S appreciated that the abovementioned animal model 
for SLC2A4 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[6828] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[6829] Abel, E. D.; Peroni, O.; Kim, J. K.; Kim, Y.-B.; Boss, 0.; 
Hadro, E.; Minnemann, T.; Shulman, G. I.; Kahn, B. B. : 
Adipose-selective targeting of the GLUT4 gene impairs in- 
sulin action in muscle and liver. Nature 409: 729-733, 
2001. ; and 

[6830] Chiang, S.-H.; Baumann, C. A.; Kanzaki, M.; Thurmond, D. 
C; Watson, R. T.; Neudauer, C. L; Macara, I. G.; Pessin, J. 
E.; Saltiel, A. R. : Insulin-stimulated GLUT4 translocation 
requires. 

[6831] Further studies establishing the function and utilities of 
SLC2A4 are found in John Hopkins OMIM database record 
ID 138190, and in sited publications numbered 
2775-2776, 2633, 2777-2780, 275 and 2781-2787 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.ATPase, Class V, 
Type 10B (ATP10B, Accession XM.032721) is another 
VGAM227 host target gene. ATP10B BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by ATP10B, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ATP10B BINDING 



SITE, designated SEQ ID:2654, to the nucleotide sequence 
of VGAM227 RNA, herein designated VGAM RNA, also 
designated SEQ ID:562. 

[6832] Another function of VGAM227 is therefore inhibition of 
ATPase, Class V, Type 10B (ATP10B, Accession 
XM.032721). Accordingly, utilities of VGAM227 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATP10B. BRCA2 and 
CDKN1A Interacting Protein (BCCIP, Accession 
NM.078469) is another VGAM227 host target gene. BCCIP 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by BCCIP, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
BCCIP BINDING SITE, designated SEQ ID:2369, to the nu- 
cleotide sequence of VGAM227 RNA, herein designated 
VGAM RNA, also designated SEQ ID:562. 

[6833] Another function of VGAM227 is therefore inhibition of 
BRCA2 and CDKN1A Interacting Protein (BCCIP, Accession 
NM.078469). Accordingly, utilities of VGAM227 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BCCIP. Chromosome 20 



Open Reading Frame 30 (C20orf30, Accession 
NM.014145) is another VGAM227 host target gene. 
C20orf30 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
C20orf30, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C20orf30 BINDING SITE, designated SEQ 
ID: 1478, to the nucleotide sequence of VGAM227 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:562. 

[6834] Another function of VGAM227 is therefore inhibition of 
Chromosome 20 Open Reading Frame 30 (C20orf30, Ac- 
cession NM_014145). Accordingly, utilities of VGAM227 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf30. DK- 
FZP564O043 (Accession XM.166502) is another VGAM227 
host target gene. DKFZP564O043 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by DKFZP564O043, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 



FZP564O043 BINDING SITE, designated SEQ ID:3565, to 
the nucleotide sequence of VCAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 

[6835] Another function of VGAM227 is therefore inhibition of 
DKFZP564O043 (Accession XM.166502). Accordingly, 
utilities of VGAM227 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564O043. FLJ11710 (Accession NM.024846) is 
another VGAM227 host target gene. FLJ11710 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11710, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11710 BINDING SITE, designated SEQ ID:2097, to the 
nucleotide sequence of VGAM227 RNA, herein designated 
VGAM RNA, also designated SEQ ID:562. 

[6836] Another function of VGAM227 is therefore inhibition of 

FLJ11710 (Accession NM.024846). Accordingly, utilities of 
VGAM227 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11710. 
JDD1 (Accession XM.032515) is another VGAM227 host 
target gene. JDD1 BINDING SITE is HOST TARGET binding 



site found in the 3 X untranslated region of mRNA encoded 
by JDD1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of JDD1 BINDING SITE, designated SEQ ID:2653, 
to the nucleotide sequence of VGAM227 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:562. 

[6837] Another function of VGAM227 is therefore inhibition of 
JDD1 (Accession XM.032515). Accordingly, utilities of 
VGAM227 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with JDD1. 
KIAA0265 (Accession XM.045954) is another VGAM22 7 
host target gene. KIAA0265 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0265, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0265 BINDING SITE, 
designated SEQ ID:2871, to the nucleotide sequence of 
VGAM227 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:562. 

[6838] Another function of VGAM227 is therefore inhibition of 
KIAA0265 (Accession XM.045954). Accordingly, utilities 



of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0265. KIAA0663 (Accession NM.014827) is another 
VGAM227 host target gene. KIAA0663 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0663, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0663 BINDING SITE, designated SEQ ID:1561, to the 
nucleotide sequence of VGAM227 RNA, herein designated 
VGAM RNA, also designated SEQ ID:562. 
[6839] Another function of VGAM227 is therefore inhibition of 
KIAA0663 (Accession NM_014827). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0663. KIAA1010 (Accession XM.050742) is another 
VGAM227 host target gene. KIAA1010 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1010, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 



KIAA1010 BINDING SITE, designated SEQ ID:2934, to the 
nucleotide sequence of VGAM227 RNA, herein designated 
VGAM RNA, also designated SEQ ID:562. 

[6840] Another function of VGAM227 is therefore inhibition of 
KIAA1010 (Accession XM.050742). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1010. KIAA1576 (Accession XM.038186) is another 
VGAM227 host target gene. KIAA1576 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1576, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1576 BINDING SITE, designated SEQ ID:2734, to the 
nucleotide sequence of VGAM227 RNA, herein designated 
VGAM RNA, also designated SEQ ID:562. 

[6841] Another function of VGAM227 is therefore inhibition of 
KIAA1576 (Accession XM.038186). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1576. KIAA1634 (Accession XM.032749) is another 
VGAM227 host target gene. KIAA1634 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1634, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1634 BINDING SITE, designated SEQ ID:2658, to the 
nucleotide sequence of VGAM227 RNA, herein designated 
VGAM RNA, also designated SEQ ID:562. 

[6842] Another function of VGAM227 is therefore inhibition of 
KIAA1634 (Accession XM.032749). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1634. KIAA1798 (Accession XM_027074) is another 
VGAM227 host target gene. KIAA1798 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1798, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1798 BINDING SITE, designated SEQ ID:2575, to the 
nucleotide sequence of VGAM227 RNA, herein designated 
VGAM RNA, also designated SEQ ID:562. 

[6843] Another function of VGAM227 is therefore inhibition of 



KIAA1798 (Accession XM_027074). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1798. Kinesin-like 7 (KNSL7, Accession NM_020242) 
is another VGAM227 host target gene. KNSL7 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by KNSL7, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KNSL7 BINDING SITE, designated SEQ ID: 1904, to the nu- 
cleotide sequence of VGAM227 RNA, herein designated 
VGAM RNA, also designated SEQ ID:562. 
[6844] Another function of VGAM227 is therefore inhibition of 
Kinesin-like 7 (KNSL7, Accession NM.020242). Accord- 
ingly, utilities of VGAM227 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with KNSL7. LALP1 (Accession NM.020354) is an- 
other VGAM227 host target gene. LALP1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LALP1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of LALP1 BIND- 
ING SITE, designated SEQ ID:1916, to the nucleotide se- 
quence of VGAM227 RNA, herein designated VGAM RNA, 
also designated SEQ ID:562. 

[6845] Another function of VGAM227 is therefore inhibition of 
LALP1 (Accession NM_020354). Accordingly, utilities of 
VGAM227 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LALP1. 
MGC2488 (Accession NM.024039) is another VGAM227 
host target gene. MGC2488 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by MGC2488, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of MGC2488 BINDING SITE, 
designated SEQ ID:2044, to the nucleotide sequence of 
VGAM227 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:562. 

[6846] Another function of VGAM227 is therefore inhibition of 
MGC2488 (Accession NM_024039). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC2488. nexilin (Accession NM.144573) is another 



VGAM227 host target gene, nexilin BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by nexilin, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of nexilin BINDING SITE, 
designated SEQ ID:2484, to the nucleotide sequence of 
VGAM227 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:562. 
[6847] Another function of VGAM227 is therefore inhibition of 
nexilin (Accession NM_144573). Accordingly, utilities of 
VGAM227 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with nexilin. 
NKX2B (Accession NM.002509) is another VGAM227 host 
target gene. NKX2B BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by NKX2B, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of NKX2B BINDING SITE, designated SEQ 
ID:934, to the nucleotide sequence of VGAM227 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:562. 



[6848] Another function of VGAM227 is therefore inhibition of 
NKX2B (Accession NM_002509). Accordingly, utilities of 
VGAM227 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NKX2B. 
Syntaxin 18 (STX18, Accession NM.016930) is another 
VGAM227 host target gene. STX18 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by STX18, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of STX18 BINDING SITE, 
designated SEQ ID: 1715, to the nucleotide sequence of 
VGAM227 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:562. 

[6849] Another function of VGAM227 is therefore inhibition of 

Syntaxin 18 (STX18, Accession NM_0 16930). Accordingly, 
utilities of VGAM227 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with STX18. Zinc Finger Protein 271 (ZNF271, Accession 
XM_170865) is another VGAM227 host target gene. 
ZNF271 BINDING SITE is HOST TARGET binding site found 
in the 5 X untranslated region of mRNA encoded by 
ZNF271, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ZNF271 BINDING SITE, designated SEQ 
ID:3670, to the nucleotide sequence of VGAM227 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:562. 

[6850] Another function of VGAM227 is therefore inhibition of 
Zinc Finger Protein 271 (ZNF271, Accession XM.170865). 
Accordingly, utilities of VGAM227 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF271. LOC115207 (Accession 
NM.138444) is another VGAM227 host target gene. 
LOC115207 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
LOC115207, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC115207 BINDING SITE, desig- 
nated SEQ ID:2440, to the nucleotide sequence of 
VGAM227 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:562. 

[6851] Another function of VGAM227 is therefore inhibition of 

LOC115207 (Accession NM_138444). Accordingly, utilities 



of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC115207. LOC133482 (Accession XM.059654) is an- 
other VGAM227 host target gene. LOC133482 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC133482, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC133482 BINDING SITE, designated SEQ ID:3014, to 
the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 
[6852] Another function of VGAM227 is therefore inhibition of 

LOC133482 (Accession XM.059654). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC133482. LOC147080 (Accession XM.097182) is an- 
other VGAM227 host target gene. LOC147080 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC147080, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC147080 BINDING SITE, designated SEQ ID:3290, to 
the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 

[6853] Another function of VGAM227 is therefore inhibition of 

LOC147080 (Accession XM_097182). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147080. LOC147990 (Accession XM.097358) is an- 
other VGAM227 host target gene. LOC147990 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147990, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147990 BINDING SITE, designated SEQ ID:3295, to 
the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 

[6854] Another function of VGAM227 is therefore inhibition of 

LOC147990 (Accession XM_097358). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147990. LOC149529 (Accession XM.086562) is an- 
other VGAM227 host target gene. LOC149529 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC149529, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149529 BINDING SITE, designated SEQ ID:3134, to 
the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 

[6855] Another function of VGAM227 is therefore inhibition of 

LOC149529 (Accession XM.086562). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149529. LOC158130 (Accession XM.044880) is an- 
other VGAM227 host target gene. LOC158130 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158130, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158130 BINDING SITE, designated SEQ ID:2847, to 
the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 

[6856] Another function of VGAM227 is therefore inhibition of 



LOC158130 (Accession XM_044880). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158130. LOC196478 (Accession XM.113729) is an- 
other VGAM227 host target gene. LOC196478 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC196478, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196478 BINDING SITE, designated SEQ ID:3413, to 
the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 
[6857] Another function of VGAM227 is therefore inhibition of 

LOC196478 (Accession XM_113729). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196478. LOC2 19894 (Accession XM.167782) is an- 
other VGAM227 host target gene. LOC219894 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 19894, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC2 19894 BINDING SITE, designated SEQ ID:3595, to 
the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 

[6858] Another function of VGAM227 is therefore inhibition of 

LOC2 19894 (Accession XM_167782). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19894. LOC2 19988 (Accession XM.166223) is an- 
other VGAM227 host target gene. LOC219988 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC2 19988, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19988 BINDING SITE, designated SEQ ID:3535, to 
the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 

[6859] Another function of VGAM227 is therefore inhibition of 

LOC2 19988 (Accession XM_166223). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19988. LOC221272 (Accession XM_168050) is an- 



other VGAM227 host target gene. LOC221272 BINDING 
SITE1 and LOC221272 BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by LOC221272, corresponding to HOST TARGET 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LOC221272 BINDING SITE1 
and LOC221272 BINDING SITE2, designated SEQ ID:3613 
and SEQ ID:3614 respectively, to the nucleotide sequence 
of VGAM227 RNA, herein designated VGAM RNA, also 
designated SEQ ID:562. 
[6860] Another function of VGAM227 is therefore inhibition of 

LOC221272 (Accession XM_168050). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221272. LOC253019 (Accession XM.170907) is an- 
other VGAM227 host target gene. LOC253019 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC253019, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253019 BINDING SITE, designated SEQ ID:3673, to 



the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 

[6861] Another function of VGAM227 is therefore inhibition of 

LOC253019 (Accession XM_170907). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253019. LOC253975 (Accession XM.171130) is an- 
other VGAM227 host target gene. LOC253975 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC253975, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253975 BINDING SITE, designated SEQ ID:3687, to 
the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 

[6862] Another function of VGAM227 is therefore inhibition of 

LOC253975 (Accession XM.171130). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253975. LOC254873 (Accession XM.170557) is an- 
other VGAM227 host target gene. LOC254873 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC254873, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254873 BINDING SITE, designated SEQ ID:3659, to 
the nucleotide sequence of VGAM227 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:562. 

[6863] Another function of VGAM227 is therefore inhibition of 

LOC254873 (Accession XM_170557). Accordingly, utilities 
of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254873. LOC51634 (Accession NM.016024) is an- 
other VGAM227 host target gene. LOC51634 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC51634, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51634 BINDING SITE, designated SEQ ID:1655, to the 
nucleotide sequence of VGAM227 RNA, herein designated 
VGAM RNA, also designated SEQ ID:562. 

[6864] Another function of VGAM227 is therefore inhibition of 
LOC51634 (Accession NM_016024). Accordingly, utilities 



of VGAM227 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51634. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 228 (VGAM228) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6865] VGAM228 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM228 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6866] VGAM228 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM228 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6867] VGAM228 gene encodes a VGAM228 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM228 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM228 precursor RNA is designated SEQ 
ID:214, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:214 is 
located at position 120881 relative to the genome of Vac- 
cinia Virus. 

[6868] VGAM228 precursor RNA folds onto itself, forming 

VGAM228 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6869] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM228 folded precursor RNA into VGAM228 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM228 RNA is designated SEQ ID:563, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[6870] VGAM228 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM228 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM228 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[6871] VGAM228 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM228 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM228 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 



ing - VGAM228 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM228 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6872] The complementary binding of VGAM228 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM228 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM228 host tar- 
get RNA into VGAM228 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6873] it is appreciated that VGAM228 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM228 host target genes. The mRNA of 
each one of this plurality of VGAM228 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM228 RNA, herein designated VGAM 
RNA, and which when bound by VCAM228 RNA causes in- 
hibition of translation of respective one or more VGAM228 
host target proteins. 

[6874] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM228 gene, herein designated VGAM GENE, on one or 
more VGAM228 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[6875] it is yet further appreciated that a function of VGAM228 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM228 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM228 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM228 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6876] Nucleotide sequences of the VGAM228 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM228 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM228 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM228 are further 
described hereinbelow with reference to Table 1. 

[6877] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM228 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM228 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6878] As mentioned hereinabove with reference to Fig. 1, a 



function of VGAM228 gene, herein designated VGAM is 
inhibition of expression of VGAM228 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM228 correlate with, and may be deduced 
from, the identity of the target genes which VGAM228 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[6879] ATP-binding Cassette, Sub-family E (OABP), Member 1 

(ABCE1, Accession XM.003555) is a VGAM228 host target 
gene. ABCE1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
ABCE1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ABCE1 BINDING SITE, designated SEQ 
ID:2532, to the nucleotide sequence of VGAM228 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:563. 

[6880] a function of VGAM228 is therefore inhibition of ATP- 
binding Cassette, Sub-family E (OABP), Member 1 (ABCE1, 
Accession XM.003555), a gene which a Ribonuclease L in- 
hibitor. Accordingly, utilities of VGAM228 include diagno- 
sis, prevention and treatment of diseases and clinical con- 



ditions associated with ABCE1. The function of ABCE1 and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM172.WWP1 
(Accession NM.007013) is another VGAM228 host target 
gene. WWP1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
WWP1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of WWP1 BINDING SITE, designated SEQ 
ID:1345, to the nucleotide sequence of VGAM228 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:563. 

[6881] Another function of VGAM228 is therefore inhibition of 
WWP1 (Accession NM_007013). Accordingly, utilities of 
VGAM228 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WWP1. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
229 (VGAM229) viral gene, which modulates expression of 
respective host target genes thereof, the function and 



utility of which host target genes is known in the art. 

[6882] VGAM229 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM229 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6883] VGAM229 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM229 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6884] VGAM229 gene encodes a VGAM229 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM229 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM229 precursor RNA is designated SEQ 
ID:215, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:215 is 
located at position 122419 relative to the genome of Vac- 
cinia Virus. 

[6885] VGAM229 precursor RNA folds onto itself, forming 

VGAM229 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6886] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM229 folded precursor RNA into VGAM229 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 90%) nucleotide se- 
quence of VGAM229 RNA is designated SEQ ID:564, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6887] VGAM229 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM229 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM229 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[6888] VGAM229 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM229 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM229 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM229 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM229 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[6889] The complementary binding of VGAM229 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM229 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM229 host tar- 
get RNA into VGAM229 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6890] it is appreciated that VGAM229 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM229 host target genes. The mRNA of 
each one of this plurality of VGAM229 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM229 RNA, herein designated VGAM 
RNA, and which when bound by VGAM229 RNA causes in- 
hibition of translation of respective one or more VGAM229 
host target proteins. 

[6891] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM229 gene, herein designated VGAM GENE, on one or 



more VGAM229 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6892] | t j S yet further appreciated that a function of VGAM229 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM229 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM229 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM229 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[6893] Nucleotide sequences of the VGAM229 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM229 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM229 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM229 are further 
described hereinbelow with reference to Table 1. 

[6894] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM229 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM229 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6895] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM229 gene, herein designated VGAM is 
inhibition of expression of VGAM229 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM229 correlate with, and may be deduced 
from, the identity of the target genes which VGAM229 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6896] Growth Differentiation Factor 8 (GDF8, Accession 



NM_005259) is a VGAM229 host target gene. GDF8 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by GDF8, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of GDF8 
BINDING SITE, designated SEQ ID:1197, to the nucleotide 
sequence of VGAM229 RNA, herein designated VGAM 
RNA, also designated SEQ ID:564. 
[6897] a function of VGAM229 is therefore inhibition of Growth 
Differentiation Factor 8 (GDF8, Accession NM.005259), a 
gene which acts specifically as a negative regulator of 
skeletal muscle growth. Accordingly, utilities of VGAM229 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GDF8. The function 
of GDF8 and its association with various diseases and 
clinical conditions, has been established by previous stud- 
ies, as described hereinabove with reference to 
VGAM213.Deiodinase, lodothyronine, Type II (DI02, Ac- 
cession NM_000793) is another VGAM229 host target 
gene. DI02 BINDING SITE1 and DI02 BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by DI02, corresponding to HOST TAR- 



GET binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III. Table 2 illustrates the complementar- 
ity of the nucleotide sequences of DI02 BINDING SITE1 
and DI02 BINDING SITE2, designated SEQ ID:773 and SEQ 
ID: 1454 respectively, to the nucleotide sequence of 
VGAM229 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:564. 
[6898] Another function of VGAM229 is therefore inhibition of 
Deiodinase, lodothyronine, Type II (DI02, Accession 
NM.000793). Accordingly, utilities of VGAM229 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DI02. KIAA0478 (Accession 
NM.014870) is another VGAM229 host target gene. 
KIAA0478 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
KIAA0478, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of KIAA0478 BINDING SITE, designated SEQ 
ID:1573, to the nucleotide sequence of VGAM229 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:564. 

[6899] Another function of VGAM229 is therefore inhibition of 



KIAA0478 (Accession NM_014870). Accordingly, utilities 
of VGAM229 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0478. KIAA0513 (Accession NM.014732) is another 
VGAM229 host target gene. KIAA0513 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by KIAA0513, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0513 BINDING SITE, designated SEQ ID:1535, to the 
nucleotide sequence of VGAM229 RNA, herein designated 
VGAM RNA, also designated SEQ ID:564. 
[6900] Another function of VGAM229 is therefore inhibition of 
KIAA0513 (Accession NM_014732). Accordingly, utilities 
of VGAM229 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0513. KIAA1323 (Accession XM_032146) is another 
VGAM229 host target gene. KIAA1323 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA1323, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1323 BINDING SITE, designated SEQ ID:2647, to the 
nucleotide sequence of VGAM229 RNA, herein designated 
VGAM RNA, also designated SEQ ID:564. 

[6901] Another function of VGAM229 is therefore inhibition of 
KIAA1323 (Accession XM.032146). Accordingly, utilities 
of VGAM229 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1323. P450RAI-2 (Accession NM.019885) is another 
VGAM229 host target gene. P450RAI-2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by P450RAI-2, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
P450RAI-2 BINDING SITE, designated SEQ ID:1888, to the 
nucleotide sequence of VGAM229 RNA, herein designated 
VGAM RNA, also designated SEQ ID:564. 

[6902] Another function of VGAM229 is therefore inhibition of 
P450RAI-2 (Accession NM_019885). Accordingly, utilities 
of VGAM229 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
P450RAI-2. Xylosyltransferase I (XYLT1, Accession 



XM.085432) is another VGAM229 host target gene. XYLT1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by XYLT1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of XYLT1 BINDING SITE, designated SEQ ID:3089, to the 
nucleotide sequence of VGAM229 RNA, herein designated 
VGAM RNA, also designated SEQ ID:564. 
[6903] Another function of VGAM229 is therefore inhibition of 
Xylosyltransferase I (XYLT1, Accession XM.085432). Ac- 
cordingly, utilities of VGAM229 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with XYLT1. LOC143282 (Accession XM.084481) 
is another VGAM229 host target gene. LOC143282 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC143282, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143282 BINDING SITE, designated SEQ ID:3055, to 
the nucleotide sequence of VGAM229 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 564. 



[6904] Another function of VGAM229 is therefore inhibition of 

LOC143282 (Accession XM_084481). Accordingly, utilities 
of VGAM229 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143282. LOC200132 (Accession XM.114126) is an- 
other VGAM229 host target gene. LOC200132 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200132, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200132 BINDING SITE, designated SEQ ID:3438, to 
the nucleotide sequence of VGAM229 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 564. 

[6905] Another function of VGAM229 is therefore inhibition of 

LOC200132 (Accession XM.114126). Accordingly, utilities 
of VGAM229 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200132. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 230 (VGAM230) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[6906] VGAM230 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM230 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6907] VGAM230 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM230 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6908] VGAM230 gene encodes a VGAM230 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM230 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM230 precursor RNA is designated SEQ 
ID:216, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:216 is 
located at position 125121 relative to the genome of Vac- 
cinia Virus. 

[6909] VGAM230 precursor RNA folds onto itself, forming 

VGAM230 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[6910] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM230 folded precursor RNA into VGAM230 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM230 RNA is designated SEQ ID:565, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[691 1] VGAM230 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM230 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM230 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 



gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[6912] VGAM230 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM230 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM230 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM230 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM230 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6913] The complementary binding of VGAM230 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM230 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM230 host tar- 
get RNA into VGAM230 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6914] it i S appreciated that VGAM230 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM230 host target genes. The mRNA of 
each one of this plurality of VGAM230 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM230 RNA, herein designated VGAM 
RNA, and which when bound by VGAM230 RNA causes in- 
hibition of translation of respective one or more VGAM230 
host target proteins. 

[6915] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 



VGAM230 gene, herein designated VGAM GENE, on one or 
more VGAM230 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6916] | t j S yet further appreciated that a function of VGAM230 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM230 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM230 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM230 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[6917] Nucleotide sequences of the VCAM230 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM230 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM230 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM230 are further 
described hereinbelow with reference to Table 1. 

[6918] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM230 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM230 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6919] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM230 gene, herein designated VGAM is 
inhibition of expression of VGAM230 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM230 correlate with, and may be deduced 
from, the identity of the target genes which VGAM230 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 



[6920] Fibroblast Growth Factor Receptor 1 (fms-related tyrosine 
kinase 2, Pfeiffer syndrome) (FGFR1, Accession 
NM_000604) is a VGAM230 host target gene. FGFR1 
BINDING SITE1 through FGFR1 BINDING SITE6 are HOST 
TARGET binding sites found in untranslated regions of 
mRNA encoded by FGFR1, corresponding to HOST TARGET 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FGFR1 BINDING SITE1 
through FGFR1 BINDING SITE6, designated SEQ ID:759, 
SEQ ID:1647, SEQ ID:2031, SEQ ID:2033, SEQ ID:2035 and 
SEQ ID:2036 respectively, to the nucleotide sequence of 
VGAM230 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:565. 

[6921] a function of VGAM230 is therefore inhibition of Fibrob- 
last Growth Factor Receptor 1 (fms-related tyrosine kinase 
2, Pfeiffer syndrome) (FGFR1, Accession NM_000604). Ac- 
cordingly, utilities of VGAM230 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FGFR1. Proprotein Convertase Subtilisin/ 
kexin Type 2 (PCSK2, Accession NM_002594) is another 
VGAM230 host target gene. PCSK2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by PCSK2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PCSK2 BINDING SITE, 
designated SEQ ID:940, to the nucleotide sequence of 
VGAM230 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:565. 
[6922] Another function of VGAM230 is therefore inhibition of 

Proprotein Convertase Subtilisin/kexin Type 2 (PCSK2, Ac- 
cession NM_002594), a gene which is involved in the pro- 
cessing of hormone and other protein precursors at sites 
comprised of pairs of basic amino acid residues. Accord- 
ingly, utilities of VGAM230 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PCSK2. The function of PCSK2 has been estab- 
lished by previous studies. Ohagi et al. (1992) observed 
expression of the chloramphenicol acetyltransferase re- 
porter fusions containing the putative promoter region in 
insulinoma cells but not in hepatoma cells, consistent with 
the known tissue-specific pattern of expression of the 
PC2 gene. Analysis of the level of CAT activity with several 
deletion mutants identified the region from -1100 to - 
539 from the translation start site as essential for PC2 



promoter activity. During secretion, immature 75-kD 
proPC2 is cleaved to produce active 68-kD PC2 protein. 
Taylor et al. (1997) examined the secretion of the proPC2 
peptide from COS cells. They found that cleavage was not 
necessary for PC2 secretion. However, proper folding of 
the protein was necessary for secretion, and sequences at 
the C-terminus appeared to stabilize the correct confor- 
mation of the protein. Animal model experiments lend 
further support to the function of PCSK2. Homozygous 
Pc2-null mice grow normally and are generally healthy but 
have altered carbohydrate metabolism characterized by 
mild hypoglycemia and flattened glucose-tolerance curves 
(Furuta et al., 1997). They also show impaired processing 
of insulin, glucagon, and somatostatin (Furuta et al., 
1998). Furuta et al. (2001) examined the biosynthesis and 
processing of proglucagon in isolated islets from these 
mice via pulse-chase labeling and found that proglucagon 
undergoes essentially no processing in chase periods up 
to 8 hours. Ultrastructural and immunocytochemical stud- 
ies indicated the presence of large amounts of 
proglucagon in atypical-appearing secretory granules in 
the hyperplastic and hypertrophic A-cells, along with 
morphological evidence of high rates of proglucagon se- 



cretion in Pc2-null mice. 

[6923] it is appreciated that the abovementioned animal model 
for PCSK2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6924] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 6925 ] Furuta, M.; Zhou, A.; Webb, C; Carroll, R.; Ravazzola, M.; 
Orci, L; Steiner, D. F. : Severe defect in proglucagon pro- 
cessing in islet A-cells of prohormone convertase 2 null 
mice. J. Biol. Chem. 276: 27197-27202, 2001. ; and 

[6926] Furuta, M.; Carroll, R.; Martin, S.; Swift, H.; Ravazzola, M.; 
Orci, L; Steiner, D. : Incomplete processing of proinsulin 
to insulin accompanied by elevation of Des-31,32 proin- 
sulin in. 

[6927] Further studies establishing the function and utilities of 
PCSK2 are found in John Hopkins OMIM database record 
ID 162151, and in sited publications numbered 844-416, 
420-41 and 846 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. Serine/threonine Kinase 24 (STE20 homolog, yeast) 
(STK24, Accession NM_003576) is another VGAM230 host 



target gene. STK24 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by STK24, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of STK24 BINDING SITE, designated SEQ 
ID: 1038, to the nucleotide sequence of VGAM230 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:565. 

[6928] Another function of VGAM230 is therefore inhibition of 
Serine/threonine Kinase 24 (STE20 homolog, yeast) 
(STK24, Accession NM.003576), a gene which acts on 
both serine and threonine residues. Accordingly, utilities 
of VGAM230 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with STK24. 
The function of STK24 has been established by previous 
studies. Using PCRwith degenerate primers based on 
conserved regions of the kinase domains of STE20 and 
p65PAK, Schinkmann and Blenis (1997) obtained a frag- 
ment from a HeLa cell cDNA library. By screening T cell 
and HeLa cell cDNA libraries using the fragment as the 
probe, they isolated a cDNA encoding STK24, which they 
termed MST3. Sequence analysis showed that the pre- 



dieted 431-amino acid STK24 protein contains an N- 
terminal kinase domain and a C-terminal regulatory do- 
main. STK24 shares 69% amino acid identity with STK25 
(OMIM Ref. No. 602255) and is a member of the GCK sub- 
family of STE20-like proteins. Northern blot analysis re- 
vealed ubiquitous expression of a 2.0-kb STK24 tran- 
script, with highest levels detected in heart, skeletal mus- 
cle, and pancreas. Western blot analysis detected a 52-kD 
STK24 protein in all cell lines tested. In vitro kinase assays 
demonstrated that STK24 readily phosphorylates MBP 
(OMIM Ref. No. 159430), histone H3, and itself but not hi- 
stones HI, H2, and H4 (see OMIM Ref. No. 142711), ca- 
sein (see OMIM Ref. No. 115450), or phosvitin (CSNK2B; 
115441); phosphorylation occurs with manganese as the 
cofactor. Immunofluorescence microscopy showed that 
STK24 is expressed in the cytoplasm. By searching an EST 
database using the conserved catalytic domain of STE20 
as the probe, Zhou et al. (2000) identified an STK24 iso- 
form that they called MST3B. The sequence of MST3B is 
identical after nucleotide 223 to the MST3 sequence re- 
ported by Schinkmann and Blenis (1997). MST3B encodes 
a predicted 443-amino acid protein. RT-PCR and Northern 
blot analyses revealed that expression of the 2.5-kb 



MST3B transcript is restricted to brain; Western blot anal- 
ysis confirmed the brain-specific expression. In situ hy- 
bridization analysis showed that MST3B is widely ex- 
pressed in different brain regions, with high levels in hip- 
pocampus, cerebral cortex, and hypothalamus, and mod- 
erate levels in geniculate nucleus and thalamic nucleus. 
Reduced MST3B expression was observed in cerebellum. 
Functional analyses demonstrated that MST3 but not 
MST3B phosphorylates and activates p42MAPK (MAPK1; 
176948)/p44MAPK (MAPK3; 601795) but not MAPK14 or 
JNK. Mutational analysis indicated that protein kinase A 
(see OMIM Ref. No. 176911) phosphorylation of thrl8 at 
the N terminus of MST3B negatively regulates its ability to 
phosphorylate and activate MAPK3. 

[6929] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6930] Schinkmann, K.; BlenisJ. : Cloning and characterization of 
a human STE20-like protein kinase with unusual cofactor 
requirements. J. Biol. Chem. 272: 28695-28703, 1997. ; 
and 

[6931] zhou, T.-H.; Ling, K.; Guo, J.; Zhou, H.; Wu, Y.-L; Jing, Q.; 
Ma, L; Pei, G. : Identification of a human brain-specific 



isoform of mammalian STE20-like kinase 3 that is regu- 
lated by c. 

[6932] Further studies establishing the function and utilities of 
STK24 are found in John Hopkins OMIM database record 
ID 604984, and in sited publications numbered 
1622-1623 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.Tissue 
Inhibitor of Metalloproteinase 3 (Sorsby fundus dystrophy, 
pseudoinflammatory) (TIMP3, Accession NM_000362) is 
another VGAM230 host target gene. TIMP3 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by TIMP3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TIMP3 BIND- 
ING SITE, designated SEQ ID:733, to the nucleotide se- 
quence of VGAM230 RNA, herein designated VGAM RNA, 
also designated SEQ ID:565. 

[6933] Another function of VGAM230 is therefore inhibition of 
Tissue Inhibitor of Metalloproteinase 3 (Sorsby fundus 
dystrophy, pseudoinflammatory) (TIMP3, Accession 
NM_000362). Accordingly, utilities of VGAM230 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with TIMP3. AF038169 
(Accession NM_013310) is another VGAM230 host target 
gene. AF038169 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by AF038169, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of AF038169 BINDING SITE, desig- 
nated SEQ ID: 1440, to the nucleotide sequence of 
VGAM230 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:565. 
[6934] Another function of VGAM230 is therefore inhibition of 
AF038169 (Accession NM_013310). Accordingly, utilities 
of VGAM230 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
AF038169. CRTAM (Accession NM_019604) is another 
VGAM230 host target gene. CRTAM BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by CRTAM, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CRTAM BINDING 
SITE, designated SEQ ID: 1883, to the nucleotide sequence 



of VGAM230 RNA, herein designated VGAM RNA, also 
designated SEQ ID:565. 

[6935] Another function of VGAM230 is therefore inhibition of 
CRTAM (Accession NM_019604). Accordingly, utilities of 
VGAM230 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CRTAM. 
DKFZP564J0863 (Accession XM.043151) is another 
VGAM230 host target gene. DKFZP564J0863 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DKFZP564J0863, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP564J0863 BINDING SITE, designated SEQ ID:2815, to 
the nucleotide sequence of VGAM230 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:565. 

[6936] Another function of VGAM230 is therefore inhibition of 
DKFZP564J0863 (Accession XM_043151). Accordingly, 
utilities of VGAM230 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564J0863. FLJ14297 (Accession NM.024903) is 
another VGAM230 host target gene. FLJ14297 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by FLJ14297, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14297 BINDING SITE, designated SEQ ID:2108, to the 
nucleotide sequence of VGAM230 RNA, herein designated 
VGAM RNA, also designated SEQ ID:565. 

[6937] Another function of VGAM230 is therefore inhibition of 

FLJ14297 (Accession NM.024903). Accordingly, utilities of 
VGAM230 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14297. 
FLJ20508 (Accession NM.017850) is another VGAM230 
host target gene. FLJ20508 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ20508, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20508 BINDING SITE, 
designated SEQ ID:1757, to the nucleotide sequence of 
VGAM230 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:565. 

[6938] Another function of VGAM230 is therefore inhibition of 

FLJ20508 (Accession NM.017850). Accordingly, utilities of 



VGAM230 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20508. 
FLJ23462 (Accession NM.024843) is another VGAM230 
host target gene. FLJ23462 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ23462, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23462 BINDING SITE, 
designated SEQ ID:2096, to the nucleotide sequence of 
VGAM230 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:565. 
[6939] Another function of VGAM230 is therefore inhibition of 

FLJ23462 (Accession NM.024843). Accordingly, utilities of 
VGAM230 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23462. 
LOC126167 (Accession XM.058997) is another VGAM230 
host target gene. LOC126167 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC126167, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC126167 BINDING 



SITE, designated SEQ ID:2998, to the nucleotide sequence 
of VGAM230 RNA, herein designated VGAM RNA, also 
designated SEQ ID:565. 

[6940] Another function of VGAM230 is therefore inhibition of 

LOC126167 (Accession XM_058997). Accordingly, utilities 
of VGAM230 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC126167. LOC157247 (Accession XM.088275) is an- 
other VGAM230 host target gene. LOC157247 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157247, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157247 BINDING SITE, designated SEQ ID:3200, to 
the nucleotide sequence of VGAM230 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:565. 

[6941] Another function of VGAM230 is therefore inhibition of 

LOC157247 (Accession XM.088275). Accordingly, utilities 
of VGAM230 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157247. LOC161357 (Accession XM.090827) is an- 
other VGAM230 host target gene. LOC161357 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC161357, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC161357 BINDING SITE, designated SEQ ID:3240, to 
the nucleotide sequence of VGAM230 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:565. 

[6942] Another function of VGAM230 is therefore inhibition of 

LOC161357 (Accession XM.090827). Accordingly, utilities 
of VGAM230 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC161357. LOC201965 (Accession XM.114412) is an- 
other VGAM230 host target gene. LOC201965 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC201965, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201965 BINDING SITE, designated SEQ ID:3455, to 
the nucleotide sequence of VGAM230 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:565. 

[6943] Another function of VGAM230 is therefore inhibition of 



LOC201965 (Accession XM_114412). Accordingly, utilities 
of VGAM230 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201965. LOC253758 (Accession XM.173067) is an- 
other VGAM230 host target gene. LOC253758 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC253758, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253758 BINDING SITE, designated SEQ ID:3723, to 
the nucleotide sequence of VGAM230 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:565. 
[6944] Another function of VGAM230 is therefore inhibition of 

LOC253758 (Accession XM_173067). Accordingly, utilities 
of VGAM230 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253758. LOC91661 (Accession NM.138372) is an- 
other VGAM230 host target gene. LOC91661 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC91661, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
LOC91661 BINDING SITE, designated SEQ ID:2438, to the 
nucleotide sequence of VGAM230 RNA, herein designated 
VGAM RNA, also designated SEQ ID:565. 

[6945] Another function of VGAM230 is therefore inhibition of 
LOC91661 (Accession NM_138372). Accordingly, utilities 
of VGAM230 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91661. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 231 (VGAM231) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6946] VGAM231 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM231 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6947] VGAM231 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM231 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
[6948] VGAM231 gene encodes a VCAM2 31 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM231 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM231 precursor RNA is designated SEQ 
ID:217, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:217 is 
located at position 125645 relative to the genome of Vac- 
cinia Virus. 

[6949] VGAM231 precursor RNA folds onto itself, forming 

VGAM231 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6950] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM231 folded precursor RNA into VGAM231 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM231 RNA is designated SEQ ID:566, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6951] VGAM231 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM231 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM231 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[6952] VGAM231 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM231 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM231 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM231 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM231 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[6953] The complementary binding of VGAM231 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM231 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM231 host tar- 
get RNA into VGAM231 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[6954] it j S appreciated that VGAM231 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM23 1 host target genes. The mRNA of 
each one of this plurality of VGAM2 31 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM231 RNA, herein designated VGAM 
RNA, and which when bound by VGAM231 RNA causes in- 
hibition of translation of respective one or more VGAM231 
host target proteins. 

[6955] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM231 gene, herein designated VGAM GENE, on one or 
more VGAM231 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[6956] | t j S yet further appreciated that a function of VGAM231 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM231 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM231 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM231 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6957] Nucleotide sequences of the VGAM231 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM231 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM231 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM231 are further 
described hereinbelow with reference to Table 1. 

[6958] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM231 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VCAM231 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6959] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM231 gene, herein designated VGAM is 
inhibition of expression of VGAM231 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM231 correlate with, and may be deduced 
from, the identity of the target genes which VGAM231 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6960] Spastic Paraplegia 4 (autosomal dominant; spastin) (SPG4, 
Accession NM.014946) is aVGAM231 host target gene. 
SPG4 BINDING SITE is HOST TARGET binding site found in 
the 3^ untranslated region of mRNA encoded by SPG4, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of SPG4 BINDING SITE, designated SEQID:1595, 
to the nucleotide sequence of VGAM231 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:566. 



[6961] a function of VGAM23 1 is therefore inhibition of Spastic 
Paraplegia 4 (autosomal dominant; spastin) (SPG4, Acces- 
sion NM_014946), a gene which is probably an ATPase in- 
volved in the assembly or function of nuclear protein 
complexes. Accordingly, utilities of VGAM231 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SPG4. The function of SPG4 has 
been established by previous studies. SPG4 is ubiquitously 
expressed in human adult and fetal tissue, showing 
slightly higher expression in fetal brain. Hazan et al. 
(1999) cloned the mouse ortholog of SPG4, which between 
amino acids 113 and 616 has 96% identity with human 
SPG4. Spg4 transcripts are ubiquitously expressed in adult 
tissues and from embryonic day 7 to 17 in mouse. Inter- 
action with the cytoskeleton was mediated by the N- 
terminal region of spastin and was regulated through the 
ATPase activity of the AAA domain. Expression of mis- 
sense mutations (including 604277.0001, 604277.0002, 
and 604277.0004) into the AAA domain led to constitu- 
tive binding to microtubules in transfected cells and in- 
duced the disappearance of the aster and the formation of 
thick perinuclear bundles, suggesting a role of spastin in 
microtubule dynamics. Consistently, wildtype spastin pro- 



moted microtubule disassembly in transfected cells. The 
authors suggested that spastin may be involved in micro- 
tubule dynamics similarly to the highly homologous mi- 
crotubule-severing protein katanin (OMIM Ref. No. 
606696). The authors hypothesized that impairment of 
fine regulation of the microtubule cytoskeleton in long 
axons, due to spastin mutations, may underlie the patho- 
genesis of hereditary spastic paraplegia 

[6962] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6963] HazanJ.; Fonknechten, N.; Mavel, D.; Paternotte, C; Sam- 
son, D.; Artiguenave, F.; Davoine, C.-S.; Cruaud, C; Durr, 
A.; Wincker, P.; Brottier, P.; Cattolico, L; Barbe, V.; Bur- 
gunder, J.-M.; Prud'homme, J.-F.; Brice, A.; Fontaine, B.; 
Heilig, R.; Weissenbach, J. : Spastin, a new AAA protein, is 
altered in the most frequent form of autosomal dominant 
spastic paraplegia. Nature Genet. 23: 296-303, 1999. ; 
and 

[6964] Errico, A.; Ballabio, A.; Rugarli, E. I. : Spastin, the protein 
mutated in autosomal dominant hereditary spastic para- 
plegia, is involved in microtubule dynamics. Hum. Molec. 
Genet. 11: 153. 



[6965] Further studies establishing the function and utilities of 
SPG4 are found in John Hopkins OMIM database record ID 
604277, and in sited publications numbered 2388-1665, 
2389-1670, 1666, 2390-174 and 2391 listed in the bibli- 
ography section hereinbelow, which are also hereby incor- 
porated by reference. KIAA0672 (Accession NM_014859) is 
another VGAM231 host target gene. KIAA0672 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0672, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0672 BINDING SITE, designated SEQ ID: 1569, to the 
nucleotide sequence of VGAM231 RNA, herein designated 
VGAM RNA, also designated SEQ ID:566. 

[6966] Another function of VGAM231 is therefore inhibition of 
KIAA0672 (Accession NM_014859). Accordingly, utilities 
of VGAM231 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0672. MGC32104 (Accession NM.144684) is another 
VGAM231 host target gene. MGC32104 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC32104, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC32104 BINDING SITE, designated SEQ ID:2495, to the 
nucleotide sequence of VGAM231 RNA, herein designated 
VGAM RNA, also designated SEQ ID:566. 

[6967] Another function of VGAM231 is therefore inhibition of 
MGC32104 (Accession NM_144684). Accordingly, utilities 
of VGAM231 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC32104. PRO0082 (Accession NM.018590) is another 
VGAM231 host target gene. PRO0082 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PRO0082, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PRO0082 
BINDING SITE, designated SEQ ID:1851, to the nucleotide 
sequence of VGAM231 RNA, herein designated VGAM 
RNA, also designated SEQ ID:566. 

[6968] Another function of VGAM231 is therefore inhibition of 

PRO0082 (Accession NM.018590). Accordingly, utilities of 
VGAM231 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with PRO0082. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
232 (VGAM232) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[6969] VGAM232 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM232 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6970] VGAM232 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM232 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6971] VGAM232 gene encodes a VGAM232 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM232 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM232 precursor RNA is designated SEQ 
ID:218, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID:218 is 
located at position 125237 relative to the genome of Vac- 
cinia Virus. 

[6972] VGAM232 precursor RNA folds onto itself, forming 

VGAM232 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[6973] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM232 folded precursor RNA into VCAM232 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM232 RNA is designated SEQ ID:567, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[6974] VGAM232 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM232 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM232 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[6975] VGAM232 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM232 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM232 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM232 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM232 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6976] The complementary binding of VGAM232 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM232 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM232 host tar- 
get RNA into VGAM232 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[6977] it j S appreciated that VGAM232 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM232 host target genes. The mRNA of 
each one of this plurality ofVGAM232 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM232 RNA, herein designated VGAM 
RNA, and which when bound by VGAM232 RNA causes in- 



hibition of translation of respective one or more VGAM232 
host target proteins. 

[6978] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM232 gene, herein designated VGAM GENE, on one or 
more VGAM232 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[6979] it is yet further appreciated that a function of VGAM232 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM232 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM232 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM232 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[6980] Nucleotide sequences of the VGAM232 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM232 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM232 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM232 are further 
described hereinbelow with reference to Table 1. 

[6981] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM232 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM232 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[6982] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM232 gene, herein designated VGAM is 
inhibition of expression of VGAM232 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM232 correlate with, and may be deduced 
from, the identity of the target genes which VGAM232 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[6983] Tumor Rejection Antigen (gp96) Pseudogene 1 (TRAP1, 
Accession NM.016292) is a VGAM232 host target gene. 
TRAP1 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by TRAP1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of TRAP1 BINDING SITE, designated SEQ ID: 1678, 
to the nucleotide sequence of VGAM232 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:567. 

[6984] a function of VGAM232 is therefore inhibition of Tumor 

Rejection Antigen (gp96) Pseudogene 1 (TRAP1, Accession 
NM.016292), a gene which chaperone that expresses an 
atpase activity. Accordingly, utilities of VGAM232 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRAP1. The function of 
TRAP1 has been established by previous studies. Using a 
yeast 2-hybrid screen of a Gal4/Hel_a cDNA library with 



the intracellular domain of TNFR1 (OMIM Ref. No. 191190) 
as bait, followed by 5-prime RACE, Song et al. (1995) iso- 
lated a partial cDNA encoding TRAP1. The deduced 
661-amino acid protein is 60% similar to HSP90 family 
members, although it lacks the highly charged domain 
found in HSP90 proteins. Northern blot analysis revealed 
variable but ubiquitous expression of a 2.7-kb TRAP1 
transcript. GST pull-down analysis indicated that TRAP1 
interacts with the N-terminal half of TNFR1. By yeast 
2-hybrid screening of several cDNA libraries with an N- 
terminally truncated retinoblastoma protein (RB; 180200) 
as bait, Chen et al. (1996) obtained a nearly complete 
cDNA encoding TRAP1, which they termed HSP75. HSP75 
has 698 amino acids. Immunoprecipitation, immunoblot 
analysis, and immunofluorescence microscopy demon- 
strated expression of a 75-kD cytoplasmic protein that 
colocalizes with RB during mitosis but not during other 
phases. During heat shock, HSP75 migrates to the nu- 
cleus. Binding analysis showed that HSP75 uses an LxCxE 
motif to bind to the T antigen-binding domains of RB. 
Western blot analysis indicated that HSP75 is able to re- 
fold denatured RB, suggesting that HSP75 acts as a chap- 
erone for RB. In a yeast 2-hybrid screen with exostosin-2 



(EXT2; 133701) as bait, Simmons et al. (1999) isolated 
TRAP1. They reported that the full-length cDNA sequence 
encodes a 704-amino acid protein (GenBank AF154108). 
Binding analysis determined that TRAP1 interacts with the 
C-terminal ends of the proteins encoded by both multiple 
exostoses-causing genes, EXT1 (OMIM Ref. No. 133700) 
and EXT2, but not with EXTL1 (OMIM Ref. No. 601738) or 
EXTL3 (OMIM Ref. No. 605744). The interaction requires 
the presence of a his residue in the EXT proteins, the loss 
of which had been identified in a single family with type I 
multiple exostoses (OMIM Ref. No. 133700) by Raskind et 
al. (1998). Felts et al. (2000) reported that TRAP1 lacks 
the chaperone activities of HSP90 and also fails to interact 
with cochaperones of HSP90. However, TRAP1 does bind 
ATP and expresses an ATPase activity that can be blocked 
by the HSP90 inhibitor geldanamycin. Immunofluores- 
cence microscopy demonstrated a mitochondrial localiza- 
tion for TRAP1. TRAP1 possesses a mitochondrial local- 
ization sequence, STQTAED, beginning after cleavage at 
position 59. Sequence analysis predicted that TRAP1 is 
54% identical to a Drosophila homolog. 
[6985] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[6986] Felts, S. J.; Owen, B. A. L; Nguyen, P.; Trepel, J.; Donner, 

D. B.; Toft, D. O. : The hsp90- related protein TRAP1 is a 
mitochondrial protein with distinct functional properties. 
J. Biol. Chem. 275: 3305-3312, 2000. ; and 

[6987] Raskind, W. H.; Conrad, E. U., Ill; Matsushita, M.; Wijsman, 

E. M.; Wells, D. E.; Chapman, N.; Sandell, L. J.; Wagner, M.; 
Houck, J. : Evaluation of locus heterogeneity and EXT1 
mutati. 

[6988] Further studies establishing the function and utilities of 
TRAP1 are found in John Hopkins OMIM database record 
ID 606219, and in sited publications numbered 
1525-1526, 85 and 2721 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference.ASAH (Accession NM_004315) is another 
VGAM232 host target gene. ASAH BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by ASAH, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ASAH BINDING SITE, 
designated SEQ ID: 1098, to the nucleotide sequence of 
VGAM232 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:567. 

[6989] Another function of VGAM232 is therefore inhibition of 
ASAH (Accession NM_004315). Accordingly, utilities of 
VGAM232 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ASAH. Cy- 
clin Ml (CNNM1, Accession NM.020348) is another 
VGAM232 host target gene. CNNM1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by CNNM1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CNNM1 BINDING 
SITE, designated SEQ ID:1913, to the nucleotide sequence 
of VGAM232 RNA, herein designated VGAM RNA, also 
designated SEQ ID:567. 

[6990] Another function of VGAM232 is therefore inhibition of 
Cyclin Ml (CNNM1, Accession NM.020348). Accordingly, 
utilities of VGAM232 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CNNM1. Rabll-FIP2 (Accession NM.014904) is an- 
other VGAM232 host target gene. Rabll-FIP2 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by Rabll-FIP2, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
Rabll-FIP2 BINDING SITE, designated SEQ ID:1582, to the 
nucleotide sequence of VGAM232 RNA, herein designated 
VGAM RNA, also designated SEQ ID:567. 

[6991] Another function of VGAM232 is therefore inhibition of 

Rabll-FIP2 (Accession NM_014904). Accordingly, utilities 
of VGAM232 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
Rabll-FIP2. Ring Finger Protein 38 (RNF38, Accession 
NM_022781) is another VGAM232 host target gene. 
RNF38 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by RNF38, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of RNF38 BINDING SITE, designated SEQ ID:2009, 
to the nucleotide sequence of VGAM232 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:567. 

[6992] Another function of VGAM232 is therefore inhibition of 
Ring Finger Protein 38 (RNF38, Accession NM_022781). 
Accordingly, utilities of VGAM232 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with RNF38. LOC152283 (Accession 
XM.098196) is another VGAM232 host target gene. 
LOC152283 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC152283, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC152283 BINDING SITE, desig- 
nated SEQ ID:3357, to the nucleotide sequence of 
VGAM232 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:567. 
[6993] Another function of VGAM232 is therefore inhibition of 

LOC152283 (Accession XM_098196). Accordingly, utilities 
of VGAM232 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152283. LOC160484 (Accession XM.090326) is an- 
other VGAM232 host target gene. LOC160484 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC160484, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC160484 BINDING SITE, designated SEQ ID:3239, to 
the nucleotide sequence of VGAM232 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 567. 

[6994] Another function of VGAM232 is therefore inhibition of 

LOC160484 (Accession XM_090326). Accordingly, utilities 
of VGAM232 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC160484. LOC90119 (Accession XM.029167) is an- 
other VGAM232 host target gene. LOC90119 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90119, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90119 BINDING SITE, designated SEQ ID:2600, to the 
nucleotide sequence of VGAM232 RNA, herein designated 
VGAM RNA, also designated SEQ ID:567. 

[6995] Another function of VGAM232 is therefore inhibition of 
LOC90119 (Accession XM_029167). Accordingly, utilities 
of VGAM232 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90119. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 233 (VGAM233) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[6996] VGAM233 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM233 was detected is described 
hereinabove with reference to Figs. 1-8. 

[6997] VGAM233 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM233 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[6998] VGAM233 gene encodes a VGAM233 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM233 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM233 precursor RNA is designated SEQ 
ID:219, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:219 is 
located at position 125406 relative to the genome of Vac- 



cinia Virus. 

[6999] VGAM233 precursor RNA folds onto itself, forming 

VGAM233 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7000] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM233 folded precursor RNA into VGAM233 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM233 RNA is designated SEQ ID:568, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7001] VGAM233 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM233 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM233 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
F002] VGAM233 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM233 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM233 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM233 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM233 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7003] The complementary binding of VGAM233 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM233 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM233 host tar- 
get RNA into VGAM233 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7004] | t j S appreciated that VGAM233 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM233 host target genes. The mRNA of 
each one of this plurality ofVGAM233 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM233 RNA, herein designated VGAM 
RNA, and which when bound by VGAM233 RNA causes in- 
hibition of translation of respective one or more VGAM233 
host target proteins. 



[7005] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM233 gene, herein designated VGAM GENE, on one or 
more VGAM233 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[7006] it is yet further appreciated that a function of VGAM233 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM233 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM233 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM233 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7007] Nucleotide sequences of the VCAM233 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM233 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM233 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM233 are further 
described hereinbelow with reference to Table 1. 

[7008] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM233 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM233 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7009] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM233 gene, herein designated VGAM is 
inhibition of expression of VGAM233 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM233 correlate with, and may be deduced 



from, the identity of the target genes which VGAM233 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[7010] Myotubularin Related Protein 2 (MTMR2, Accession 

NM.016156) is a VGAM233 host target gene. MTMR2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by MTMR2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of MTMR2 BINDING SITE, designated SEQ ID: 1664, to the 
nucleotide sequence of VGAM233 RNA, herein designated 
VGAM RNA, also designated SEQ ID:568. 
1 ] A function of VGAM233 is therefore inhibition of My- 
otubularin Related Protein 2 (MTMR2, Accession 
NM_016156). Accordingly, utilities of VGAM233 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MTMR2. Protocadherin 
Gamma Subfamily A, 8 (PCDHGA8, Accession NM.032088) 
is another VGAM233 host target gene. PCDHGA8 BINDING 
SITE1 and PCDHGA8 BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by PCDHGA8, corresponding to HOST TARGET 



binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PCDHGA8 BINDING SITE1 
and PCDHGA8 BINDING SITE2, designated SEQ ID:2227 
and SEQ ID: 1460 respectively, to the nucleotide sequence 
of VGAM233 RNA, herein designated VGAM RNA, also 
designated SEQ ID:568. 
[7012] Another function of VGAM233 is therefore inhibition of 
Protocadherin Gamma Subfamily A, 8 (PCDHGA8, Acces- 
sion NM_032088), a gene which is a potential calcium- 
dependent cell-adhesion protein. Accordingly, utilities of 
VGAM233 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PCDHGA8. 
The function of PCDHGA8 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM207.SRY (sex determining region Y)-box 11 
(SOX11, Accession NM.003108) is another VGAM233 host 
target gene. SOX11 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by SOX11, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of S0X11 BINDING SITE, designated SEQ 
ID:991, to the nucleotide sequence of VGAM233 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:568. 

[7013] Another function of VGAM233 is therefore inhibition of 

SRY (sex determining region Y)-box 11 (SOX11, Accession 
NM_003108). Accordingly, utilities of VGAM233 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SOX11. Fig. 1 further pro- 
vides a conceptual description of a novel bioinformatically 
detected viral gene of the present invention, referred to 
here as Viral Genomic Address Messenger 234 (VGAM234) 
viral gene, which modulates expression of respective host 
target genes thereof, the function and utility of which host 
target genes is known in the art. 

[7014] VGAM234 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM234 was detected is described 
hereinabove with reference to Figs. 1-8. 

[ 7 ° 1 5] VGAM 2 34 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM234 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
[7016] VGAM234 gene encodes a VCAM234 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM234 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM234 precursor RNA is designated SEQ 
ID:220, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:220 is 
located at position 123394 relative to the genome of Vac- 
cinia Virus. 

[7017] VGAM 2 34 precursor RNA folds onto itself, forming 

VGAM234 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7018] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM234 folded precursor RNA into VGAM234 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM234 RNA is designated SEQ ID:569, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7019] VGAM234 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM234 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 34 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[7020] VGAM 2 34 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM234 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM234 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM234 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM234 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[7021] The complementary binding of VGAM234 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 34 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM234 host tar- 
get RNA into VGAM234 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[7022] it j S appreciated that VGAM234 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM234 host target genes. The mRNA of 
each one of this plurality of VGAM234 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM234 RNA, herein designated VGAM 
RNA, and which when bound by VGAM234 RNA causes in- 
hibition of translation of respective one or more VGAM234 
host target proteins. 

t 7023 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM234 gene, herein designated VGAM GENE, on one or 
more VGAM234 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 7024 ] It is yet further appreciated that a function of VGAM234 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM234 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM234 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM234 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7025] Nucleotide sequences of the VGAM234 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM234 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM234 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 34 are further 
described hereinbelow with reference to Table 1. 

[7026] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM234 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VCAM234 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7027] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM234 gene, herein designated VGAM is 
inhibition of expression of VGAM234 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM234 correlate with, and may be deduced 
from, the identity of the target genes which VGAM234 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7028] Complement Component 6 (C6, Accession XM_170508) is 
a VGAM234 host target gene. C6 BINDING SITE is HOST 
TARGET binding site found in the 5^ untranslated region 
of mRNA encoded by C6, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of C6 BINDING SITE, desig- 
nated SEQ ID:3656, to the nucleotide sequence of 
VGAM 2 34 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:569. 



[7029] a function of VGAM234 is therefore inhibition of Comple- 
ment Component 6 (C6, Accession XM_170508). Accord- 
ingly, utilities of VGAM234 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with C6. Chorionic Gonadotropin, Beta Polypeptide 
(CGB, Accession NM.000737) is another VGAM234 host 
target gene. CGB BINDING SITE is HOST TARGET binding 
site found in the 5 x untranslated region of mRNA encoded 
by CGB, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CGB BINDING SITE, designated SEQ ID:770, 
to the nucleotide sequence of VGAM234 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:569. 

[7030] Another function of VGAM234 is therefore inhibition of 

Chorionic Gonadotropin, Beta Polypeptide (CGB, Accession 
NM_000737), a gene which stimulates the ovaries to syn- 
thesize the steroids. Accordingly, utilities of VGAM234 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CGB. The function of 
CGB has been established by previous studies. Human 
chorionic gonadotropin (hCG) is a glycoprotein hormone 
produced by trophoblastic cells of the placenta beginning 



10 to 12 days after conception. Maintenance of the fetus 
in the first trimester of pregnancy requires the production 
of hCG, which binds to the corpus luteum of the ovary 
which is stimulated to produce progesterone which in turn 
maintains the secretory endometrium. See 118850. 
Boorstein et al. (1982) concluded that the beta subunit of 
CG is encoded by at least 8 genes arranged in tandem and 
inverted pairs. They stated that 'until sequence analysis is 
complete, we cannot exclude the possibility that the eight 
genes include some pseudogenes or the related gene, 
beta-LH.' The beta subunits of luteinizing hormone (LHB) 
and CG show about 82% amino acid homology. The ho- 
mology with beta-FSH and beta-TSH is much lower. Poli- 
castro et al. (1983, 1986) found 6 nonallelic copies of the 
CGB gene and a single-copy LHB gene. All were contained 
in a single 58-kb EcoRI fragment. The hCG beta-subunit 
is unique in the family of beta-containing glycoprotein 
hormones in that it contains an extension of 29 amino 
acids at its COOH end. Amato et al. (2002) reported a pa- 
tient with a 9-year history of secondary infertility due to 
an anti-CG autoantibody. Although she had regular men- 
strual cycles, had conceived spontaneously, and had good 
hormonal and follicular responses to gonadotropic stimu- 



lation regimens during the in vitro fertilization workup, 
she presented with apparent recurrent pregnancy loss as- 
sociated with prolonged raised CG levels. She was found 
to have specific, low-affinity, but high-capacity anti-CG 
antibody. Crossreaction with recombinant FSH, recombi- 
nant LH, CG-alpha, and CG-beta was low. In addition, 
heat-inactivated serum and the affinity-purified IgG were 
shown to inhibit the action of CG in an in vitro bioassay. 
The authors concluded that the persisting titer of the an- 
tibody was responsible for the patient's infertility. 

[7031] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7032] Policastro, P. F.; Daniels-McQueen, S.; Carle, G.; Boime, I. : 
A map of the hCG-beta-LH-beta gene cluster. J. Biol. 
Chem. 261: 5907-5916, 1986. ; and 

[7033] Amato, F.; Warnes, G. M.; Kirby, C. A.; Norman, R.J. : In- 
fertility caused by hCG autoantibody. J. Clin. Endocr. 
Metab. 87: 993-997, 2002. 

[7034] Further studies establishing the function and utilities of 
CGB are found in John Hopkins OMIM database record ID 
118860, and in sited publications numbered 2862, 
2924-2929, 2492, 286 and 2930-2933 listed in the bibli- 



ography section hereinbelow, which are also hereby incor- 
porated by reference. Cullin 3 (CUL3, Accession 
NM_003590) is another VGAM234 host target gene. CUL3 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CUL3, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CUL3 BINDING SITE, designated SEQ ID: 1040, to the nu- 
cleotide sequence of VGAM234 RNA, herein designated 
VGAM RNA, also designated SEQ ID:569. 
[7035] Another function of VGAM234 is therefore inhibition of 

Cullin 3 (CUL3, Accession NM_003590), a gene which may 
target other proteins for ubiquitin-dependent proteolysis. 
Accordingly, utilities of VGAM234 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CUL3. The function of CUL3 has been es- 
tablished by previous studies. Kipreos et al. (1996) identi- 
fied a conserved gene family, designated cullins, with at 
least 5 members in nematodes, 6 in humans, and 3 in S. 
cerevisiae. See CUL1 (OMIM Ref. No. 603134). Human 
CUL3 is an ortholog of nematode cul3. Michel and Xiong 
(1998) identified human CUL3 cDNAs and reported that 



the predicted protein is 768 amino acids long. Ishikawa et 
al. (1998) isolated a CUL3 cDNA, KIAA0617, as 1 of 100 
brain cDNAs encoding large proteins. Using RT-PCR, they 
found that CUL3 is expressed in several tissues. Du et al. 
(1998) identified CUL3 as a gene whose expression in hu- 
man fibroblasts is induced by phorbol 12-myristate 
13-acetate (PMA) and suppressed by salicylate. They re- 
ported that the sequences of the human and C. elegans 
cul3 proteins share 46% identity. Northern blot analysis 
revealed that CUL3 is expressed as major 2.8- and minor 
4.3-kb transcripts in various human tissues, with the 
highest levels in skeletal muscle and heart. 

[7036] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7037] du, M.; Sansores-Garcia, L; Zu, Z.; Wu, K. K. : Cloning and 
expression analysis of a novel salicylate suppressible 
gene, Hs-CUL-3, a member of cullin/Cdc53 family. J. Biol. 
Chem. 273: 24289-24292, 1998. ; and 

[7038] ishikawa, K.; Nagase, T.; Suyama, M.; Miyajima, N.; 

Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, O. : Prediction 
of the coding sequences of unidentified human genes. X. 
The complete seque. 



[7039] Further studies establishing the function and utilities of 
CUL3 are found in John Hopkins OMIM database record ID 
603136, and in sited publications numbered 1151, 
2136-213 and 1150 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Glutamate Receptor, lonotropic, N-methyl D- 
aspartate-like 1A (GRINL1A, Accession XM.045376) is an- 
other VGAM234 host target gene. GRINL1A BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by GRINL1A, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of GRINL1A 
BINDING SITE, designated SEQ ID:2863, to the nucleotide 
sequence of VGAM234 RNA, herein designated VGAM 
RNA, also designated SEQ ID:569. 

[7040] Another function of VGAM234 is therefore inhibition of 
Glutamate Receptor, lonotropic, N-methyl D-as- 
partate-like 1A (GRINL1A, Accession XM.045376), a gene 
which plays a role in the development and function of the 
mammalian brain. Accordingly, utilities of VGAM234 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GRINL1A. The function 



of GRINL1A has been established by previous studies. The 
ionotropic glutamate receptors (e.g., GRIN1; 138249) play 
roles in the development and function of the mammalian 
brain. Roginski et al. (2001) isolated rat GRINL1 cDNA 
from a size-fractionated, directional rat brain cDNA li- 
brary. They obtained human GRINL1A genomic DNA se- 
quences by amplification with primers designed from the 
rat sequences. By fluorescence in situ hybridization, Ro- 
ginski et al. (2001) mapped the GRINL1A gene to chromo- 
some 15q22.1. By interspecific backcross analysis, Wydner 
et al. (2001) mapped the mouse Grinlla gene to chromo- 
some 9 in a region that shares linkage conservation with 
human chromosome 15q21-q22. 

[7041] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

FO 42 ] Roginski, R. S.; Mohan Raj, B. K.; Finkernagel, S. W.; 

Sciorra, L.J. : Assignment of an ionotropic glutamate re- 
ceptor-like gene (GRINL1A) to human chromosome 
15q22.1 by in situ hybridization. Cytogenet. Cell Genet. 
93: 143-144, 2001. ; and 

[7043] wydner, K. S.; Mohan Raj, B. K.; Sciorra, L.J.; Roginski, R. 
S. : The mouse orthologue of the human ionotropic gluta- 



mate receptor-like gene (GRINL1A) maps to mouse chro- 
mosome 9. Cytog. 

[7044] Further studies establishing the function and utilities of 

GRINL1A are found in John Hopkins OMIM database record 
ID 606485, and in sited publications numbered 
1273-1274 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Protein 
Kinase, CGMP-dependent, Type I (PRKG1, Accession 
NM_006258) is another VGAM234 host target gene. 
PRKG1 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by PRKG1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of PRKG1 BINDING SITE, designated SEQ ID:1283, 
to the nucleotide sequence of VGAM234 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:569. 

[7045] Another function of VGAM234 is therefore inhibition of 
Protein Kinase, CGMP-dependent, Type I (PRKG1, Acces- 
sion NM_006258), a gene which relaxes vascular smooth 
muscle and inhibits platelet aggregation. Accordingly, 
utilities of VGAM234 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with PRKG1. The function of PRKG1 has been established 
by previous studies. Cyclic GMP and cyclic GMP-de- 
pendent protein kinase play important roles in physiologic 
processes such as relaxation of vascular smooth muscle 
and inhibition of platelet aggregation. Two main forms of 
cGK have been identified: a soluble form designated type I 
and an intrinsic membrane-bound form designated type 
II. Sandberg et al. (1989) isolated and characterized cDNA 
clones for the type I beta isozyme from human placenta 
libraries. The same group used a genomic probe for map- 
ping the gene (Orstavik et al., 1992). By Southern blots of 
human/hamster somatic cell hybrids, they localized the 
PRKGR1B gene to chromosome 10. The gene was region- 
ally localized to 10qll.2 by in situ hybridization. Tamura 
et al. (1996) cloned a human cGKI-alpha cDNA by RT-PCR 
of aorta RNA using primers based on the sequence of a 
bovine cGKI-alpha cDNA. The predicted 671-amino acid 
human cGKI-alpha protein is nearly identical to bovine 
cGKI-alpha. Based on Southern blot and sequence analy- 
ses, Tamura et al. (1996) suggested that cGKI-alpha and 
cGKI-beta are generated by alternative splicing of a single 
gene that maps to chromosome 10. By Northern blot 
analysis, cGKI-alpha was abundantly expressed as a 



7.0-kb mRNA in aorta, heart, kidneys and adrenals; the 
7.0-kb cGKI-beta mRNA was abundantly expressed only 
in the uterus. Orstavik et al. (1997) noted that type I cGK 
is a homodimer, with each monomer containing a regula- 
tory cGMP-binding domain and a catalytic domain. They 
reported that the type I cGK gene consists of 19 exons 
spanning at least 220 kb. The first 2 exons, which the au- 
thors called 1-alpha and 1-beta, are used alternatively 
and encode the alpha isoform- and beta isoform-specific 
sequences. By Northern blot analysis, type I cGK-alpha 
mRNA was most abundant in lung and placenta, while 
type I cGK-beta was expressed at highest levels in blad- 
der, uterus, adrenal gland, and fallopian tube. Orstavik et 
al. (1997) noted that 5 of the 7 splice sites in the 
Drosophila melanogaster DG2 gene, which encodes a cGK, 
are also present in the human type I cGK gene. Osborne et 
al. (1997) reported that levels of the DG2-encoded cGK in 
Drosophila affect food-search behavior and account for a 
naturally occurring behavioral polymorphism. Animal 
model experiments lend further support to the function of 
PRKG1. Pfeifer et al. (1998) generated mice deficient in 
cGKI by targeted disruption. Loss of cGKI abolished nitric 
oxide/cGMP-dependent relaxation of smooth muscle, re- 



suiting in severe vascular and intestinal dysfunction. How- 
ever, cGKI-deficient smooth muscle responded normally 
to cAMP, indicating that cAMP and cGMP signal via inde- 
pendent pathways, with cGKI being the specific mediator 
of the nitric oxide /cG MP effects in murine smooth muscle. 

[7046] it is appreciated that the abovementioned animal model 
for PRKG1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[7047] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7048] pfeifer, A.; Klatt, P.; Massberg, S.; Ny, L; Sausbier, M.; 

Hirneill, C.; Wang, G.-X.; Korth, M.; Aszodi, A.; Andersson, 
K.-E.; Krombach, F.; Mayerhofer, A.; Ruth, P.; Fassler, R.; 
Hofmann, F. : Defective smooth muscle regulation in cGMP 
kinase l-deficient mice. EMBOJ. 17: 3045-3051, 1998. ; 
and 

t 7049 ] Sandberg, M.; Natarajan, V.; Ronander, I.; Kalderon, D.; 

Walter, U.; Lohmann, S. M.; Jahnsen, T. : Molecular cloning 
and predicted full-length amino acid sequence of the type 
I beta isoz. 

[7050] Further studies establishing the function and utilities of 



PRKG1 are found in John Hopkins OMIM database record 
ID 176894, and in sited publications numbered 273-278 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.Wolf-Hirschhorn 
Syndrome Candidate 1 (WHSC1, Accession NM.133334) is 
another VGAM234 host target gene. WHSC1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by WHSC1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of WHSC1 BIND- 
ING SITE, designated SEQ ID:2409, to the nucleotide se- 
quence of VGAM234 RNA, herein designated VGAM RNA, 
also designated SEQ ID:569. 
[7051] Another function of VGAM234 is therefore inhibition of 
Wolf-Hirschhorn Syndrome Candidate 1 (WHSC1, Acces- 
sion NM.133334), a gene which binds covalently to and 
repairs g/t mismatches. Accordingly, utilities of VGAM234 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with WHSC1. The func- 
tion of WHSC1 has been established by previous studies. 
Wolf-Hirschhorn syndrome (WHS; 194190) is a malforma- 
tion syndrome associated with a hemizygous deletion of 



the distal short arm of chromosome 4 (OMIM Ref. No. 
4pl6.3). The shortest region of overlap of the deletions 
observed in WHS patients, the WHS critical region, has 
been confined to a region of 165 kb (Wright et al., 1997). 
This region was sequenced completely during the search 
for the Huntington disease gene (Baxendale et al., 1993). 
Stec et al. (1998) described a novel developmental gene, 
two-thirds of which maps in the distal part of the WHS 
critical region. They designated the gene WHSC1 
(Wolf-Hirschhorn syndrome candidate-1). The WHSC1 
gene was identified initially through its high similarity to 
the translation product of an expressed sequence tag, lo- 
cated in the 165-kb WHCR, with the SET domain (see 
OMIM Ref. No. 600960) of the Drosophila protein ASH1 
(OMIM Ref. No. 100790). The SET domain is found in pro- 
teins that are involved in embryonic development. The 
25-exon WHSC1 gene was found to be expressed ubiqui- 
tously in early development and to undergo complex al- 
ternative splicing and differential polyadenylation. It en- 
codes a 136-kD protein containing 4 domains present in 
other developmental proteins: a PWWP domain, an HMG 
box, a SET domain also found in the Drosophila dysmor- 
phy gene ash-encoded protein, and a PHD-type zinc fin- 



ger. It is expressed preferentially in rapidly growing em- 
bryonic tissues, in a pattern corresponding to affected or- 
gans in WHS patients. The nature of the protein motifs, 
the expression pattern, and its mapping to the critical re- 
gion led Stec et al. (1998) to propose WHSC1 as a good 
candidate gene to be responsible for many of the pheno- 
typic features of WHS. Stec et al. (1998) noted that the 
t(4;14)(pl6.3;q32.3) translocations described in a signifi- 
cant fraction of multiple myelomas (Richelda et al., 1997; 
Chesi et al., 1997) have breakpoints located less than 100 
kb centromeric of the FGFR3 gene (OMIM Ref. No. 
134934) on 4pl6.3. They found that at least 3 of the 
breakpoints merged the immunoglobulin heavy-chain 
gene (IGHG1; 147100) on chromosome 14 with the 
WHSC1 gene. This fusion of genes and their untimely ex- 
pression in the myeloid lineage driven from the 5-prime 
IgH enhancer may indicate that WHSCl-encoded proteins 
are involved in the clinical heterogeneity of multiple 
myeloma. 

[7052] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7053] chesi, M.; Nardini, E.; Brents, L A.; Schrock, E.; Ried, T.; 



Kuehl, W. M.; Bergsagel, P. L. : Frequent translocation 
t(4;14)(pl6.3;q32.3) in multiple myeloma is associated 
with increased expression and activating mutations of fi- 
broblast growth factor receptor 3. Nature Genet. 16: 
260-264, 1997. ; and 
t 7054 ] Richelda, R.; Ronchetti, D.; Baldini, L; Cro, L; Viggiano, L; 
Marzella, R.; Rocchi, M.; Otsuki, T.; Lombardi, L.; Maiolo, 
A. T.; Neri, A. : A novel chromosomal translocation 
t(4;14)(pl6. 

[7055] Further studies establishing the function and utilities of 
WHSC1 are found in John Hopkins OMIM database record 
ID 602952, and in sited publications numbered 236, 263 
and 1823 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Chorionic 
Gonadotropin, Beta Polypeptide 5 (CGB5, Accession 
NM_033043) is another VGAM234 host target gene. CGB5 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by CGB5, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CGB5 BINDING SITE, designated SEQ ID:2311, to the nu- 
cleotide sequence of VGAM234 RNA, herein designated 



VGAM RNA, also designated SEQ ID:569. 
[7056] Another function of VGAM234 is therefore inhibition of 

Chorionic Gonadotropin, Beta Polypeptide 5 (CGB5, Acces- 
sion NM_033043). Accordingly, utilities of VGAM234 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CGB5. DEAD/H 
(Asp-Glu-Ala-Asp/His) Box Polypeptide 33 (DDX33, Ac- 
cession NM.020162) is another VGAM234 host target 
gene. DDX33 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
DDX33, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DDX33 BINDING SITE, designated SEQ 
ID: 1895, to the nucleotide sequence of VGAM 2 34 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:569. 

[7057] Another function of VGAM234 is therefore inhibition of 
DEAD/H (Asp-Glu-Ala-Asp/His) Box Polypeptide 33 
(DDX33, Accession NM_020162). Accordingly, utilities of 
VGAM234 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DDX33. 
FLJ20296 (Accession NM.017750) is another VGAM234 



host target gene. FLJ20296 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ20296, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20296 BINDING SITE, 
designated SEQ ID: 1749, to the nucleotide sequence of 
VGAM234 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:569. 
[7058] Another function of VGAM234 is therefore inhibition of 

FLJ20296 (Accession NM.017750). Accordingly, utilities of 
VGAM234 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20296. 
IRO039700 (Accession NM.018671) is another VGAM234 
host target gene. IRO039700 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by IRO039700, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of IRO039700 BINDING 
SITE, designated SEQ ID: 1858, to the nucleotide sequence 
of VGAM234 RNA, herein designated VGAM RNA, also 
designated SEQ ID:569. 



[7059] Another function of VGAM234 is therefore inhibition of 

IRO039700 (Accession NM_018671). Accordingly, utilities 
of VGAM234 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
IRO039700. KIAA0594 (Accession XM.036117) is another 
VGAM234 host target gene. KIAA0594 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0594, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0594 BINDING SITE, designated SEQ ID:2706, to the 
nucleotide sequence of VGAM234 RNA, herein designated 
VGAM RNA, also designated SEQ ID:569. 

[7060] Another function of VGAM234 is therefore inhibition of 
KIAA0594 (Accession XM.036117). Accordingly, utilities 
of VGAM234 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0594. Mai, T-cell Differentiation Protein 2 (MAL2, Ac- 
cession NM.052886) is another VGAM234 host target 
gene. MAL2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
MAL2, corresponding to a HOST TARGET binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of MAL2 BINDING SITE, designated SEQ ID:2343, 
to the nucleotide sequence of VGAM234 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:569. 

[7061] Another function of VGAM234 is therefore inhibition of 
Mai, T-cell Differentiation Protein 2 (MAL2, Accession 
NM_052886). Accordingly, utilities of VGAM234 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MAL2. LOC145622 
(Accession XM.085186) is another VGAM 2 34 host target 
gene. LOC145622 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by LOC145622, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC145622 BINDING SITE, desig- 
nated SEQ ID:3080, to the nucleotide sequence of 
VGAM 2 34 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:569. 

[7062] Another function of VGAM234 is therefore inhibition of 

LOC145622 (Accession XM_085186). Accordingly, utilities 
of VGAM234 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC145622. LOC152982 (Accession XM.087574) is an- 
other VGAM234 host target gene. LOC152982 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC152982, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152982 BINDING SITE, designated SEQ ID:3176, to 
the nucleotide sequence of VGAM234 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 569. 
[7063] Another function of VGAM234 is therefore inhibition of 

LOC152982 (Accession XM_087574). Accordingly, utilities 
of VGAM234 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152982. LOC256174 (Accession XM.174823) is an- 
other VGAM234 host target gene. LOC256174 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC256174, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256174 BINDING SITE, designated SEQ ID:3742, to 



the nucleotide sequence of VGAM234 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 569. 

[7064] Another function of VGAM234 is therefore inhibition of 

LOC256174 (Accession XM_174823). Accordingly, utilities 
of VGAM234 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256174. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 235 (VGAM235) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7065] VGAM235 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM235 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7066] VGAM235 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM235 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7067] VGAM235 gene encodes a VGAM235 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM235 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM235 precursor RNA is designated SEQ 
ID:221, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:221 is 
located at position 123220 relative to the genome of Vac- 
cinia Virus. 

[7068] VGAM235 precursor RNA folds onto itself, forming 

VGAM235 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7069] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM235 folded precursor RNA into VGAM235 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM235 RNA is designated SEQ ID:570, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7070] VGAM235 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM235 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM235 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

I™ 71 ] VGAM235 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM235 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM235 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM235 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM235 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[7072] The complementary binding of VGAM235 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM235 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM235 host tar- 
get RNA into VGAM235 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7073] it is appreciated that VGAM235 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM235 host target genes. The mRNA of 
each one of this plurality of VGAM2 3 5 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM235 RNA, herein designated VGAM 
RNA, and which when bound by VGAM235 RNA causes in- 
hibition of translation of respective one or more VGAM235 
host target proteins. 
[7074] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM235 gene, herein designated VGAM GENE, on one or 
more VGAM235 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 7075 ] It is yet further appreciated that a function of VGAM235 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM235 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM235 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM235 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7076] Nucleotide sequences of the VGAM235 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM235 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM235 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM235 are further 
described hereinbelow with reference to Table 1. 

[7077] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM235 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM235 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7078] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM235 gene, herein designated VGAM is 
inhibition of expression of VGAM235 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM235 correlate with, and may be deduced 
from, the identity of the target genes which VGAM235 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[ 7 ° 7 9] Calcitonin Receptor (CALCR, Accession NM.001742) is a 
VGAM235 host target gene. CALCR BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by CALCR, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CALCR BINDING SITE, 
designated SEQ ID:854, to the nucleotide sequence of 
VGAM235 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:570. 

[7080] a function of VGAM235 is therefore inhibition of Calci- 
tonin Receptor (CALCR, Accession NM_001742), a gene 



which is a receptor for calcitonin, is mediated by g pro- 
teins which activate adenylyl cyclase, and thought to cou- 
ple to the heterotrimeric guanosine triphosphate-binding 
protein that is sensitive to cholera toxin. Accordingly, util- 
ities of VGAM235 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CALCR. The function of CALCR has been established by 
previous studies. Taboulet et al. (1996) had reported the 
point mutation polymorphism (OMIM Ref. No. T to C) in 
the 3-prime region of the CALCR gene which induced a 
pro447-to-leu amino acid change in the third intracellular 
domain of the protein. This was the same mutation as that 
subsequently identified by Nakamura et al. (1997) and 
Masi et al. (1998) and referred to as pro463 to leu; the 
difference in numbering depended on whether isoform 1 
or isoform 2 of the calcitonin receptor, with or without the 
16-amino acid insert, was referred to (de Vernejoul, 
1999). Taboulet et al. (1998) studied the distribution of 
these alleles in a cohort of 123 women with no osteo- 
porotic fractures and 92 women who presented with one 
or more osteoporotic fractures of wrist or vertebrae. They 
found that bone mineral density of the femoral neck was 
significantly higher in heterozygous subjects compared 



with the homozygous leucine and homozygous proline 
genotypes. Also, a decreased fracture risk was observed in 
heterozygote subjects. In conclusion, they suggested that 
polymorphism of CALCR is associated with osteoporotic 
factors and bone mineral density in a population of post- 
menopausal women. The heterozygous advantage of the 
pro/leu subjects could explain their protection against 
osteoporosis. The distribution of the CALCR alleles in the 
French population studied by Taboulet et al. (1998) was 
quite different from that observed by Nakamura et al. 
(1997) in the Japanese population. In Japan, the proline 
homozygote was the most frequent genotype (70%), Gorn 
et al. (1992) cloned a human calcitonin receptor cDNA 
from a eukaryotic expression library prepared from an 
ovarian small cell carcinoma cell line. A cell line had been 
shown to respond to calcitonin (CT, or CALCA; 114130) 
with increases in content of cellular cAMP. Transfection of 
this cDNA into COS cells resulted in expression of recep- 
tors with high affinity for salmon and human calcitonin. 
The expressed CALCR was coupled to adenylate cyclase. 
Northern analysis indicated a single transcript of about 
4.2 kb. The cloned cDNA encoded a putative peptide of 
490 amino acids with 7 potential transmembrane do- 



mains. The amino acid sequence was 73% identical to 
porcine CALCR, although the human CALCR contained an 
inset of 16 amino acids between transmembrane domains 
I and II. CALCR is closely related to the parathyroid hor- 
mone receptor (OMIM Ref. No. 168468) and the secretin 
receptor (OMIM Ref. No. 182098); these receptors com- 
prise a distinct family of C protein-coupled 
7-transmembrane domain receptors. A comparison of the 
human CALCR sequence to protein sequences in 
databases suggested that the receptor for calcitonin is 
evolutionarily related to the chemoattractant receptor of 
the primitive eukaryote Dictyostelium discoideum. 

[7081] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7082] Gorn, A. H.; Lin, H. Y.; Yamin, M.; Auron, P. E.; Flannery, 
M. R.; Tapp, D. R.; Manning, C. A.; Lodish, H. F.; Krane, S. 
M.; Goldring, S. R. : Cloning, characterization, and expres- 
sion of a human calcitonin receptor from an ovarian carci- 
noma cell line. J. Clin. Invest. 90: 1726-1735, 1992. ; and 

[7083] Taboulet, J.; Frenkian, M.; Frendo, J. L.; Feingold, N.;Julli- 
enne, A.; de Vernejoul, M. C. : Calcitonin receptor poly- 
morphism is associated with a decreased fracture risk in 



post-menop. 

[7084] Further studies establishing the function and utilities of 
CALCR are found in John Hopkins OMIM database record 
ID 114131, and in sited publications numbered 542-544, 
and 3028-3033 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. Interleukin 1 Family, Member 9 (IL1F9, Accession 
NM.019618) is another VGAM235 host target gene. IL1F9 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by IL1F9, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
IL1F9 BINDING SITE, designated SEQ ID:1886, to the nu- 
cleotide sequence of VGAM235 RNA, herein designated 
VGAM RNA, also designated SEQ ID:570. 

[7085] Another function of VGAM235 is therefore inhibition of 
Interleukin 1 Family, Member 9 (IL1F9, Accession 
NM.019618), a gene which initiates and promotes the 
host response to injury or infection by activating a set of 
transcription factors. Accordingly, utilities of VGAM235 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IL1F9. The function 



of IL1F9 has been established by previous studies. The cy- 
tokine interleukin-1 (IL1; OMIM Ref. No. 147760) elicits a 
wide array of biologic activities that initiate and promote 
the host response to injury or infection by activating a set 
of transcription factors, including NFKB (see OMIM Ref. 
No. 164011) and API (see OMIM Ref. No. 165160), which 
in turn induce production of effectors of the inflammatory 
response. By searching EST databases for IL1 homologs, 
Kumar et al. (2000) identified a cDNA encoding IL1H1. 
The deduced 169-amino acid protein, which shares 19 to 
32% sequence similarity with other IL1 family members, 
lacks a hydrophobic leader peptide and a prodomain. Bio- 
physical analyses indicated that IL1H1 has 12 beta 
strands, similar to other IL1 family members. Northern 
blot analysis detected no expression of IL1H1 in a multi- 
ple tissue blot. PCR analysis detected low levels of ex- 
pression in lungs and macrophages. RT-PCR and Western 
blot analyses showed that cytokine-induced keratinocytes 
expressed readily detectable IL1H1. In situ hybridization 
analysis demonstrated IL1H1 expression in keratinocytes 
in a mouse model of contact hypersensitivity or herpes 
simplex virus infection. By sequencing a BAC clone con- 
taining the IL1B gene (OMIM Ref. No. 147720) and search- 



ing EST databases for ILl-like ligands, Busfield et al. 
(2000) identified IL1H1, which they designated IL1RP2. 
SDS-PAGE analysis showed that IL1H1 is expressed as a 
20-kD protein. Northern blot analysis detected a 1.8-kb 
IL1H1 transcript in the squamous cell epithelium of the 
esophagus. In situ hybridization analysis revealed expres- 
sion in the middle layers of epithelium. In vitro, IL1H1 
message was rapidly induced following stimulation of ker- 
atinocytes. Reporter and bioassays failed to detect agonist 
or antagonist activity for NFKB. 

[7086] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

F087] Busfield, S. J.; Comrack, C. A.; Yu, C; Chickering, T. W.; 
SmutkoJ. S.; Zhou, H.; Leiby, K. R.; Holmgren, L. M.; 
Gearing, D. P.; Pan, Y. : Identification and gene organiza- 
tion of three novel members of the IL-1 family on human 
chromosome 2. Genomics 66: 213-216, 2000. ; and 

[7088] Kumar, S.; McDonnell, P. C.; Lehr, R.; Tierney, L; Tzimas, 
M. N.; Griswold, D. E.; Capper, E. A.; Tal-Singer, R.; Wells, 
G. I.; Doyle, M. L; Young, P. R. : Identification and initial. 

[7089] Further studies establishing the function and utilities of 
IL1F9 are found in John Hopkins OMIM database record ID 



605542, and in sited publications numbered 1007 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Lymphotoxin Alpha (TNF 
superfamily, member 1) (LTA, Accession NM_000595) is 
another VGAM235 host target gene. LTA BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LTA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of LTA BINDING 
SITE, designated SEQ ID:757, to the nucleotide sequence 
of VGAM235 RNA, herein designated VGAM RNA, also 
designated SEQ ID:570. 
[7090] Another function of VGAM235 is therefore inhibition of 
Lymphotoxin Alpha (TNF superfamily, member 1) (LTA, 
Accession NM_000595), a gene which is a cytokine that in 
its homotrimeric form binds to tnfrsfla/tnfrl, tn- 
frsflb/tnfbr and tnfrsfl4/hvem. Accordingly, utilities of 
VGAM235 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LTA. The 
function of LTA has been established by previous studies. 
Lymphotoxin was first characterized as a biologic factor in 
mitogen-stimulated lymphocytes having anticellular activ- 



ity on neoplastic cell lines. It is a glycoprotein with a rela- 
tive molecular mass (Mr) of 60,000-70,000, whereas 
monomeric lymphotoxin has an Mr of 25,000. Gray et al. 
(1984) isolated a chemically synthesized gene and natural 
complementary DNA coding for human lymphotoxin and 
engineered them for expression in E. coli. Cytotoxic and 
necrosis effects were observed in murine and human tu- 
mor cell lines in vitro and in murine sarcomas in vivo. 
TNF-beta (also known as lymphotoxin-alpha, or LTA) 
shows 35% identity and 50% homology in amino acid se- 
quence with the TNF-alpha (OMIM Ref. No. 191160). Ag- 
garwal et al. (1985) showed that the 2 TNFs share a com- 
mon receptor on tumor cells See 191160 for information 
on the situation of both TNFA and TNFB on 6p. By analysis 
of deletions induced in lymphoblastoid cells by gamma- 
irradiation, Evans et al. (1989) concluded that TNFB maps 
to the interval between C4 and HLA-B. Spies et al. (1989) 
showed that the TNF-alpha and TNF-beta gene cluster is 
about 210 kb from HLA-B on 6p21.3. Jongeneel et al. 
(1991) described polymorphic microsatellites within a 
12-kb region of the major histocompatibility complex that 
includes the TNFB locus. Lymphotoxin-alpha in a ho- 
motrimeric form is a soluble protein secreted by activated 



lymphocytes and presumed to act as a modulator in the 
immune response. The LT-alpha homotrimer shares its 
receptor with tumor necrosis factor and binds to both TNF 
receptor-1 (OMIM Ref. No. 191190) and -2 (191191 

[7091] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7092] Aggarwal, B. B.; Eessalu, T. E.; Hass, P. E. : Characteriza- 
tion of receptors for human tumour necrosis factor and 
their regulation by gamma-interferon. Nature 318: 
665-667, 1985. ; and 

[7093] Evans, A. M.; Petersen, J. W.; Sekhon, G. S.; DeMars, R. : 
Mapping of prolactin and tumor necrosis factor-beta 
genes on human chromosome 6p using lymphoblastoid 
cell deletion mutants. Somat. 

[7094] Further studies establishing the function and utilities of 
LTA are found in John Hopkins OMIM database record ID 
153440, and in sited publications numbered 137-14 and 
834 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Protein Phos- 
phatase 1, Regulatory (inhibitor) Subunit 12B (PPP1R12B, 
Accession NM_032105) is another VGAM235 host target 
gene. PPP1R12B BINDING SITE is HOST TARGET binding 



site found in the 3 X untranslated region of mRNA encoded 
by PPP1R12B, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of PPP1R12B BINDING SITE, designated 
SEQ ID:2229, to the nucleotide sequence of VGAM235 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:570. 

[7095] Another function of VGAM235 is therefore inhibition of 
Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12B 
(PPP1R12B, Accession NM_032105). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PPP1R12B. Trefoil Factor 3 (intestinal) (TFF3, Accession 
XM.032969) is another VGAM235 host target gene. TFF3 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byTFF3, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TFF3 BINDING SITE, designated SEQ ID:2661, to the nu- 
cleotide sequence of VGAM235 RNA, herein designated 
VGAM RNA, also designated SEQ ID:570. 



[7096] Another function of VGAM235 is therefore inhibition of 
Trefoil Factor 3 (intestinal) (TFF3, Accession XM.032969), 
a gene which may have a role in promoting cell migration 
(motogen). Accordingly, utilities of VGAM235 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with TFF3. The function of TFF3 has 
been established by previous studies. Chinery et al. (1996) 
showed that the TFF3 gene segregates with 21q in a ro- 
dent/human somatic cell hybrid panel. By fluorescence in 
situ hybridization (FISH), they mapped the gene more pre- 
cisely to 21q22.3. Triple FISH, together with physical 
mapping of human genomic DNA using pulsed field gel 
electrophoresis, revealed that the TFF3 gene is tightly 
linked to those encoding the other known human trefoil 
peptides, namely the breast cancer estrogen-inducible 
gene (TFF1; 113710) and spasmolytic protein. Using PCR 
analysis of a somatic cell hybrid panel and FISH using 2 
large genomic recombinants cloned in a bacterial artificial 
chromosome (BAC), Schmitt et al. (1996) confirmed the 
mapping of TFF3 to 21q22.3. Seib et al. (1997) found that 
the TFF1, TFF2, and TFF3 genes are clustered within a 
55-kb region. Burmeister and Meyer (1997) demonstrated 
that the mouse Tff3 gene maps to chromosome 17. Ani- 



mal model experiments lend further support to the func- 
tion of TFF3. Mashimo et al. (1996) produced mice unable 
to express the intestinal trefoil factor by means of tar- 
geted disruption of the mouse Itf gene through homolo- 
gous recombination. Itf -/- mice lacked Itf protein in the 
colon and small intestine, and expression of the other tre- 
foil proteins pS2 (Tffl) and SP (Tff2) was normal. Itf -/- 
mice developed normally. Mashimo et al. (1996) reported 
that although the Itf-/- mice exhibited normal mucosal 
architecture, their proliferative intestinal compartments 
were expanded and there was impaired migration of ep- 
ithelium to the mucosal surface. The mice were markedly 
sensitive to the effects of ingested Dextran sulfate sodium 
(DSS) and this treatment resulted in the presence of multi- 
ple sites of ulceration and hemorrhage in colon. Histologic 
examination revealed large stretches of denuded epithe- 
lium and there was no evidence of reepithelization. Colons 
of most DSS-treated wildtype mice were unaffected. Wild- 
type mice did display microscopic evidence of mucosal 
erosion but most of the erosions were small and exhibited 
features of mucosal healing. Mashimo et al. (1996) 
demonstrated that repletion of Itf-deficient mice by lumi- 
nal instillation of recombinant Itf peptide resulted in heal- 



ing. Mashimo et al. (1996) concluded that their findings 
revealed a central role for Itf in the maintenance and re- 
pair of intestinal mucosa. They noted that trefoil factors 
are unusual in their resistance to acid and proteolytic en- 
zymes, and that they therefore have potential as orally 
administered therapy for various forms of gastrointestinal 
injury, including inflammatory bowel disease. 

t 7097 ] It is appreciated that the abovementioned animal model 
for TFF3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[7098] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7099] chinery, R.; Williamson, J.; Poulsom, R. : The gene encod- 
ing human intestinal trefoil factor (TFF3) is located on 
chromosome 21q22.3 clustered with other members of 
the trefoil peptide family. Genomics 32: 281-284, 1996. ; 
and 

t 71 00] Mashimo, H.; Wu, D.-C; Podolsky, D. K.; Fishman, M. C. : 
Impaired defense of intestinal mucosa in mice lacking in- 
testinal trefoil factor. Science 274: 262-265, 1996. 

[7101] Further studies establishing the function and utilities of 



TFF3 are found in John Hopkins OMIM database record ID 
600633, and in sited publications numbered 1584-1585, 
330, 1586-1589, 331, 1590-159 and 1626 listed in the 
bibliography section hereinbelow, which are also hereby 
incorporated by reference. Zinc-fingers and Homeoboxes 
1 (ZHX1, Accession NM.007222) is another VGAM235 
host target gene. ZHX1 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by ZHX1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ZHX1 BINDING SITE, desig- 
nated SEQ ID: 1366, to the nucleotide sequence of 
VGAM235 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:570. 
[7102] Another function of VGAM235 is therefore inhibition of 
Zinc-fingers and Homeoboxes 1 (ZHX1, Accession 
NM_007222). Accordingly, utilities of VGAM235 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZHX1. DKFZP434C1715 
(Accession XM_098421) is another VGAM235 host target 
gene. DKFZP434C1715 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by DKFZP434C1715, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP434C1715 
BINDING SITE, designated SEQ ID:3371, to the nucleotide 
sequence of VGAM235 RNA, herein designated VGAM 
RNA, also designated SEQ ID:570. 

[7103] Another function of VGAM235 is therefore inhibition of 
DKFZP434C1715 (Accession XM.098421). Accordingly, 
utilities of VGAM235 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434C1715. FLJ21075 (Accession NM.025031) 
is another VGAM235 host target gene. FLJ21075 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ21075, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21075 BINDING SITE, designated SEQ ID:2130, to the 
nucleotide sequence of VGAM235 RNA, herein designated 
VGAM RNA, also designated SEQ ID:570. 

[7104] Another function of VGAM235 is therefore inhibition of 

FLJ21075 (Accession NM_025031). Accordingly, utilities of 



VGAM235 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21075. 
FLJ23556 (Accession NM.024880) is another VGAM235 
host target gene. FLJ23556 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ23556, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23556 BINDING SITE, 
designated SEQ ID:2101, to the nucleotide sequence of 
VGAM235 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:570. 
[7105] Another function of VGAM235 is therefore inhibition of 

FLJ23556 (Accession NM.024880). Accordingly, utilities of 
VGAM235 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23556. 
Hydroxysteroid (17-beta) Dehydrogenase 7 (HSD17B7, 
Accession NM.016371) is another VGAM235 host target 
gene. HSD17B7 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by HSD17B7, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of HSD17B7 BINDING SITE, designated 
SEQ ID: 1682, to the nucleotide sequence of VGAM235 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:570. 

[7106] Another function of VGAM235 is therefore inhibition of 
Hydroxysteroid (17-beta) Dehydrogenase 7 (HSD17B7, 
Accession NM_016371). Accordingly, utilities of VGAM235 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HSD17B7. IDN3 
(Accession NM_133433) is another VGAM23 5 host target 
gene. IDN3 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
IDN3, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of IDN3 BINDING SITE, designated SEQ ID:2415, 
to the nucleotide sequence of VGAM235 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:570. 

[7107] Another function of VGAM235 is therefore inhibition of 
IDN3 (Accession NM.133433). Accordingly, utilities of 
VGAM235 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IDN3. 
KIAA1456 (Accession XM_040100) is another VGAM235 



host target gene. KIAA1456 BINDING SITE is HOST TARGET 
binding site found in the 3 V untranslated region of mRNA 
encoded by KIAA1456, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1456 BINDING SITE, 
designated SEQ ID:2772, to the nucleotide sequence of 
VGAM235 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:570. 
[7108] Another function of VGAM235 is therefore inhibition of 
KIAA1456 (Accession XM_040100). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1456. Neurexophilin 3 (NXPH3, Accession 
XM_037847) is another VGAM235 host target gene. 
NXPH3 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
NXPH3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of NXPH3 BINDING SITE, designated SEQ 
ID:2727, to the nucleotide sequence of VGAM235 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:570. 

[7109] Another function of VGAM235 is therefore inhibition of 

Neurexophilin 3 (NXPH3, Accession XM.037847). Accord- 
ingly, utilities of VGAM235 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NXPH3. PNPASE (Accession XM.048088) is an- 
other VGAM235 host target gene. PNPASE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PNPASE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PNPASE BIND- 
ING SITE, designated SEQ ID:2901, to the nucleotide se- 
quence of VGAM235 RNA, herein designated VGAM RNA, 
also designated SEQ ID:570. 

[7110] Another function of VGAM235 is therefore inhibition of 
PNPASE (Accession XM_048088). Accordingly, utilities of 
VGAM235 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PNPASE. 
Sprouty Homolog 4 (Drosophila) (SPRY4, Accession 
NM.030964) is another VGAM235 host target gene. SPRY4 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SPRY4, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of SPRY4 BINDING SITE, designated SEQID:2176, to the 
nucleotide sequence of VGAM235 RNA, herein designated 
VGAM RNA, also designated SEQ ID:570. 

t 7111 ] Another function of VGAM235 is therefore inhibition of 
Sprouty Homolog 4 (Drosophila) (SPRY4, Accession 
NM_030964). Accordingly, utilities of VGAM235 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SPRY4. Zinc Finger Protein 
33a (KOX 31) (ZNF33A, Accession XM.166119) is another 
VGAM235 host target gene. ZNF33A BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by ZNF33A, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ZNF33A BINDING 
SITE, designated SEQ ID:3519, to the nucleotide sequence 
of VGAM235 RNA, herein designated VGAM RNA, also 
designated SEQ ID:570. 

t 7112 ] Another function of VGAM235 is therefore inhibition of 
Zinc Finger Protein 33a (KOX 31) (ZNF33A, Accession 



XM.166119). Accordingly, utilities of VGAM235 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF33A. LOC126282 
(Accession XM.059012) is another VGAM235 host target 
gene. LOC126282 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC126282, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC126282 BINDING SITE, desig- 
nated SEQ ID:2999, to the nucleotide sequence of 
VGAM235 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:570. 
13 ] Another function of VGAM235 is therefore inhibition of 
LOC126282 (Accession XM.059012). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC126282. LOC144583 (Accession XM.084907) is an- 
other VGAM235 host target gene. LOC144583 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC144583, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC144583 BINDING SITE, designated SEQ ID:3068, to 
the nucleotide sequence of VGAM235 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:570. 

[7114] Another function of VGAM235 is therefore inhibition of 

LOC144583 (Accession XM.084907). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144583. LOC145231 (Accession XM.096740) is an- 
other VGAM235 host target gene. LOC145231 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC145231, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145231 BINDING SITE, designated SEQ ID:3273, to 
the nucleotide sequence of VGAM235 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:570. 

[7115] Another function of VGAM235 is therefore inhibition of 

LOC145231 (Accession XM_096740). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145231. LOC147837 (Accession XM_085915) is an- 



other VGAM235 host target gene. LOC147837 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147837, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147837 BINDING SITE, designated SEQ ID:3113, to 
the nucleotide sequence of VGAM235 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:570. 
16 ] Another function of VGAM235 is therefore inhibition of 
LOC147837 (Accession XM.085915). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147837. LOC149910 (Accession XM.086699) is an- 
other VGAM235 host target gene. LOC149910 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC149910, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149910 BINDING SITE, designated SEQ ID:3141, to 
the nucleotide sequence of VGAM235 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:570. 



t 7117 ] Another function of VGAM235 is therefore inhibition of 

LOC149910 (Accession XM.086699). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149910. LOC158160 (Accession XM.054490) is an- 
other VGAM235 host target gene. LOC158160 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158160, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158160 BINDING SITE, designated SEQ ID:2967, to 
the nucleotide sequence of VGAM235 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:570. 

[7118] Another function of VGAM235 is therefore inhibition of 

LOC158160 (Accession XM.054490). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158160. LOC158292 (Accession XM.098914) is an- 
other VGAM235 host target gene. LOC158292 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC158292, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158292 BINDING SITE, designated SEQ ID:3385, to 
the nucleotide sequence of VGAM235 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:570. 

[7119] Another function of VGAM235 is therefore inhibition of 

LOC158292 (Accession XM.098914). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158292. LOC162333 (Accession XM.102591) is an- 
other VGAM235 host target gene. LOC162333 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC162333, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC162333 BINDING SITE, designated SEQ ID:3401, to 
the nucleotide sequence of VGAM235 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:570. 

[7120] Another function of VGAM235 is therefore inhibition of 

LOC162333 (Accession XM.102591). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC162333. LOC200057 (Accession XM.114106) is an- 
other VGAM235 host target gene. LOC200057 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC200057, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200057 BINDING SITE, designated SEQ ID:3437, to 
the nucleotide sequence of VGAM235 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:570. 
t 7121 ] Another function of VGAM235 is therefore inhibition of 

LOC200057 (Accession XM.114106). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200057. LOC202018 (Accession XM.114420) is an- 
other VGAM235 host target gene. LOC202018 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC202018, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202018 BINDING SITE, designated SEQ ID:3460, to 
the nucleotide sequence of VGAM235 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:570. 

[7122] Another function of VGAM235 is therefore inhibition of 

LOC202018 (Accession XM_114420). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC202018. LOC219392 (Accession XM.165921) is an- 
other VGAM235 host target gene. LOC219392 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC2 19392, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219392 BINDING SITE, designated SEQ ID:3511, to 
the nucleotide sequence of VGAM235 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:570. 

[7123] Another function of VGAM235 is therefore inhibition of 

LOC2 19392 (Accession XM.165921). Accordingly, utilities 
of VGAM235 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19392. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 236 (VGAM236) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7124] VGAM236 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM236 was detected is described 
hereinabove with reference to Figs. 1-8. 

F125] VGAM236 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM236 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7126] VGAM236 gene encodes a VGAM236 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM236 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM236 precursor RNA is designated SEQ 
ID:222, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:222 is 
located at position 124655 relative to the genome of Vac- 
cinia Virus. 

[7127] VGAM236 precursor RNA folds onto itself, forming 



VGAM236 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[7128] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM236 folded precursor RNA into VGAM236 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM236 RNA is designated SEQ ID:571, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7129] VGAM236 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM236 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM236 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
F130] VGAM236 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM236 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM236 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM236 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM236 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7131] The complementary binding of VGAM236 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM236 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM236 host tar- 
get RNA into VGAM236 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7132] it i S appreciated that VGAM236 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM236 host target genes. The mRNA of 
each one of this plurality of VGAM236 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM236 RNA, herein designated VGAM 
RNA, and which when bound by VGAM236 RNA causes in- 
hibition of translation of respective one or more VGAM236 
host target proteins. 

t 7133 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM236 gene, herein designated VGAM GENE, on one or 
more VGAM236 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7134] It is yet further appreciated that a function of VGAM236 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM236 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM236 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM236 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[7135] Nucleotide sequences of the VGAM236 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM236 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM236 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM236 are further 
described hereinbelow with reference to Table 1. 

[7136] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM236 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM236 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

t 7137 ] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM236 gene, herein designated VGAM is 
inhibition of expression of VGAM236 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM236 correlate with, and may be deduced 
from, the identity of the target genes which VGAM236 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 
[7138] Transforming, Acidic Coiled-coil Containing Protein 1 

(TACC1, Accession NM.006283) is a VGAM236 host target 
gene. TACC1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TACC1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TACC1 BINDING SITE, designated SEQ 
ID:1285, to the nucleotide sequence of VGAM236 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:571. 

[7139] A function of VGAM236 is therefore inhibition of Trans- 
forming, Acidic Coiled-coil Containing Protein 1 (TACC1, 
Accession NM.006283). Accordingly, utilities of VGAM236 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TACC1. Fig. 1 fur- 
ther provides a conceptual description of a novel bioinfor- 
matically detected viral gene of the present invention, re- 
ferred to here as Viral Genomic Address Messenger 237 
(VGAM237) viral gene, which modulates expression of re- 
spective host target genes thereof, the function and utility 
of which host target genes is known in the art. 



[7140] VGAM237 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM237 was detected is described 
hereinabove with reference to Figs. 1-8. 

F141] VGAM237 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM237 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

t 7142 ] VGAM237 gene encodes a VGAM237 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM237 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM237 precursor RNA is designated SEQ 
ID:223, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:223 is 
located at position 127745 relative to the genome of Vac- 
cinia Virus. 

[7143] VGAM237 precursor RNA folds onto itself, forming 

VGAM237 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[7144] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM237 folded precursor RNA into VGAM237 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM237 RNA is designated SEQ ID:572, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7145] VGAM237 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM237 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM237 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
t 714 6] VGAM237 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM237 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM237 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM237 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM237 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[7147] The complementary binding of VGAM237 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM237 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM237 host tar- 
get RNA into VGAM237 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7148] It is appreciated that VGAM237 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM237 host target genes. The mRNA of 
each one of this plurality of VGAM237 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM237 RNA, herein designated VGAM 
RNA, and which when bound by VGAM237 RNA causes in- 
hibition of translation of respective one or more VGAM237 
host target proteins. 



[7149] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM237 gene, herein designated VGAM GENE, on one or 
more VGAM237 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 715 °] It is yet further appreciated that a function of VGAM237 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM237 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM237 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM237 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7151] Nucleotide sequences of the VCAM237 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM237 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM237 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM237 are further 
described hereinbelow with reference to Table 1. 

[7152] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM237 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM237 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7153] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM237 gene, herein designated VGAM is 
inhibition of expression of VGAM237 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM237 correlate with, and may be deduced 



from, the identity of the target genes which VGAM237 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[7154] Eukaryotic Translation Initiation Factor 4 Gamma, 2 

(EIF4G2, Accession NM.001418) is a VGAM237 host target 
gene. EIF4G2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
EIF4G2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EIF4G2 BINDING SITE, designated SEQ 
ID:827, to the nucleotide sequence of VGAM237 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:572. 

[7155] a function of VGAM237 is therefore inhibition of Eukary- 
otic Translation Initiation Factor 4 Gamma, 2 (EIF4G2, Ac- 
cession NM.001418), a gene which is a repressor of 
translation. Accordingly, utilities of VGAM237 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with EIF4G2. The function of EIF4G2 
has been established by previous studies. Imataka et al. 
(1997) used immunoprecipitation studies with HA- or 
FLAG-tagged proteins to show that p97 specifically binds 



to EIF4A and EIF3, but not to EIF4E (OMIM Ref. No. 
133440) in vitro. Transient transfection experiments 
showed that p97 suppressed both cap-dependent and in- 
dependent translation, and that overexpression of p97 re- 
duced overall protein synthesis. Imataka et al. (1997) sug- 
gested that p97 is a general repressor of translation that 
acts by forming translationally inactive complexes. Levy- 
Strumpf et al. (1997) showed that while a fragment of 
DAP5 cDNA from the C-terminal region (encoding a 
28-kD 'miniprotein') protected cells from IFNG-induced 
programmed cell death at low levels of expression, higher 
levels of expression were toxic. They proposed that the 
miniprotein may be a dominant-negative inhibitor of the 
essential DAP 5 protein, and that DAP5 may play a specific 
role in apoptosis. 

[7156] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7157] imataka, H.; Olsen, H. S.; Sonenberg. N. : A new transla- 
tional regulator with homology to eukaryotic translation 
initiation factor 4G. EMBOJ. 16: 817-825, 1997. ; and 

[7158] Levy-Strumpf, N.; Deiss, L P.; Berissi, H.; Kimchi, A. : 

DAP-5, a novel homolog of eukaryotic translation initia- 



tion factor 4G isolated as a putative modulator of gamma 
interferon-indu. 

[7159] Further studies establishing the function and utilities of 
EIF4G2 are found in John Hopkins OMIM database record 
ID 602325, and in sited publications numbered 
1455-1456, 79 and 1457-1458 listed in the bibliography 
section hereinbelow, which are also hereby incorporated 
by reference. Peroxisomal Biogenesis Factor 12 (PEX12, 
Accession NM_000286) is another VGAM237 host target 
gene. PEX12 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PEX12, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PEX12 BINDING SITE, designated SEQ ID:727, 
to the nucleotide sequence of VGAM237 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:572. 

[7160] Another function of VGAM237 is therefore inhibition of 
Peroxisomal Biogenesis Factor 12 (PEX12, Accession 
NM_000286). Accordingly, utilities of VGAM237 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PEX12. LOC130162 
(Accession XM_059406) is another VGAM237 host target 



gene. LOC130162 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC130162, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130162 BINDING SITE, desig- 
nated SEQ ID:3009, to the nucleotide sequence of 
VGAM237 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:572. 
[7161] Another function of VGAM237 is therefore inhibition of 

LOC130162 (Accession XM_059406). Accordingly, utilities 
of VGAM237 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130162. LOC152573 (Accession XM.087488) is an- 
other VGAM237 host target gene. LOC152573 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC152573, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152573 BINDING SITE, designated SEQ ID:3172, to 
the nucleotide sequence of VGAM237 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:572. 



[7162] Another function of VGAM237 is therefore inhibition of 

LOC152573 (Accession XM.087488). Accordingly, utilities 
of VGAM237 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152573. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 238 (VGAM238) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7163] VGAM238 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM238 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 71 64] VGAM238 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM238 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

F165] VGAM238 gene encodes a VGAM238 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM238 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM238 precursor RNA is designated SEQ 
ID:224, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:224 is 
located at position 126291 relative to the genome of Vac- 
cinia Virus. 

[7166] VGAM238 precursor RNA folds onto itself, forming 

VGAM238 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7167] A n enzyme complex designated DICER COMPLEX, "dices" 
the VGAM238 folded precursor RNA into VGAM238 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 85%) nucleotide se- 
quence of VGAM238 RNA is designated SEQ ID:573, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7168] VGAM238 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM238 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM238 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[7169] VGAM238 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM238 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM238 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM238 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM238 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[7170] The complementary binding of VGAM238 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM238 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM238 host tar- 
get RNA into VGAM238 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 7171 ] It is appreciated that VGAM238 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM238 host target genes. The mRNA of 
each one of this plurality of VGAM238 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM238 RNA, herein designated VGAM 
RNA, and which when bound by VGAM238 RNA causes in- 
hibition of translation of respective one or more VGAM238 
host target proteins. 
t 7172 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM238 gene, herein designated VGAM GENE, on one or 
more VGAM238 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



t 7173 ] It is yet further appreciated that a function of VGAM238 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM238 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM238 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM238 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7174] Nucleotide sequences of the VGAM238 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM238 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM238 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM238 are further 
described hereinbelow with reference to Table 1. 

[7175] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM238 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM238 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[7176] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM238 gene, herein designated VGAM is 
inhibition of expression of VGAM238 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM238 correlate with, and may be deduced 
from, the identity of the target genes which VGAM238 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 7177 ] Fatty-acid-Coenzyme A Ligase, Long-chain 2 (FACL2, Ac- 
cession NM.021122) is a VGAM238 host target gene. 
FACL2 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by FACL2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of FACL2 BINDING SITE, designated SEQ ID: 1942, 
to the nucleotide sequence of VGAM238 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:573. 

[7178] a function of VGAM238 is therefore inhibition of Fatty- 
acid-Coenzyme A Ligase, Long-chain 2 (FACL2, Accession 
NM_021122), a gene which activates long-chain fatty 
acids for both synthesis of cellular lipids. Accordingly, 



utilities of VGAM238 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FACL2. The function of FACL2 has been established 
by previous studies. See 152425. Minoshima et al. (1991) 
isolated a human cDNA for a long-chain acyl-CoA syn- 
thetase from a human liver cDNA library using the rat 
cDNA as a probe. Using flow-sorted human chromo- 
somes, they demonstrated that the gene, now designated 
FACL2, is located on human chromosome 4. Cantu et al. 
(1995) mapped FACL2 to 4q34-q35 by fluorescence in 
situ hybridization. 

[7179] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 71 80] Cantu, E. S.; Sprinkle, T. J.; Ghosh, B.; Singh, I. : The hu- 
man palmitoyl-CoA ligase (FACL2) gene maps to the chro- 
mosome 4q34-q35 region by fluorescence in situ hy- 
bridization (FISH) and somatic cell hybrid panels. Ge- 
nomics 28: 600-602, 1995. ; and 

t 7181 ] Minoshima, S.; Fukuyama, R.; Yamamoto, T.; Shimizu, N. : 
Mapping of human long-chain acyl-CoA synthetase to 
chromosome 4. (Abstract) Cytogenet. Cell Genet. 58: 1888 
only, 1991. 



[7182] Further studies establishing the function and utilities of 
FACL2 are found in John Hopkins OMIM database record 
ID 152426, and in sited publications numbered 792 listed 
in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Phosphotriesterase Re- 
lated (PTER, Accession NM.030664) is another VGAM238 
host target gene. PTER BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by PTER, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of PTER BINDING SITE, designated 
SEQ ID:2154, to the nucleotide sequence of VGAM238 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:573. 

[7183] Another function of VGAM238 is therefore inhibition of 

Phosphotriesterase Related (PTER, Accession NM_030664), 
a gene which is a phosphotriesterase homology protein. 
Accordingly, utilities of VGAM238 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PTER. The function of PTER has been es- 
tablished by previous studies. Microbial phosphodi- 
esterases are a group of zinc metalloenzymes that cat- 



alyze the hydrolysis of a range of phosphotriester com- 
pounds. Davies et al. (1997) isolated rat cDNAs encoding 
a phosphotriesterase homolog, which they named rprl. 
Using a rat rprl cDNA as a hybridization probe, Alimova- 
Kost et al. (1998) isolated human genomic sequences of 
PTER, a homolog of phosphotriesterases. By FISH, Al- 
imova-Kost et al. (1998) mapped the human PTER gene to 
10pl2 

[7184] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 71 85] Alimova-Kost, M. V.; Imreh, S.; Buchman, V. L; Ninkina, N. 
N. : Assignment of phosphotriesterase-related gene 
(PTER) to human chromosome band 10pl2 by in situ hy- 
bridization. Cytogenet. Cell Genet. 83: 16-17, 1998. ; and 

[7186] Davies, J. A.; Buchman, V. L; Krylova, O.; Ninkina, N. N. : 
Molecular cloning and expression pattern of rpr-1, a 
resiniferatoxin-binding, phosphotriesterase-related pro- 
tein, expressed. 

[7187] Further studies establishing the function and utilities of 
PTER are found in John Hopkins OMIM database record ID 
604446, and in sited publications numbered 254-255 
listed in the bibliography section hereinbelow, which are 



also hereby incorporated by reference.ATPase, H+ Trans- 
porting, Lysosomal 13kDa, VI Subunit G Isoform 1 
(ATP6V1G1, Accession NM.004888) is another VGAM238 
host target gene. ATP6V1G1 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by ATP6V1G1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ATP6V1G1 BINDING 
SITE, designated SEQ ID:1163, to the nucleotide sequence 
of VGAM238 RNA, herein designated VGAM RNA, also 
designated SEQ ID:573. 
[7188] Another function of VGAM238 is therefore inhibition of 

ATPase, H+ Transporting, Lysosomal 13kDa, VI Subunit G 
Isoform 1 (ATP6V1G1, Accession NM.004888). Accord- 
ingly, utilities of VGAM238 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ATP6V1G1. GFR (Accession NM.012294) is an- 
other VGAM238 host target gene. GFR BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by GFR, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of GFR BINDING 
SITE, designated SEQ ID: 1423, to the nucleotide sequence 
of VGAM238 RNA, herein designated VGAM RNA, also 
designated SEQ ID:573. 

[7189] Another function of VGAM238 is therefore inhibition of 
GFR (Accession NM.012294). Accordingly, utilities of 
VGAM238 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GFR. 
KIAA0349 (Accession XM.166449) is another VGAM238 
host target gene. KIAA0349 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0349, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0349 BINDING SITE, 
designated SEQ ID:3562, to the nucleotide sequence of 
VGAM238 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:573. 

[7190] Another function of VGAM238 is therefore inhibition of 
KIAA0349 (Accession XM_166449). Accordingly, utilities 
of VGAM238 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0349. Regulator of G-protein Signalling 20 (RGS20, 



Accession NM_003702) is another VGAM238 host target 
gene. RGS20 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
RGS20, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RGS20 BINDING SITE, designated SEQ 
ID: 1049, to the nucleotide sequence of VGAM238 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:573. 

[7191] Another function of VGAM238 is therefore inhibition of 
Regulator of G-protein Signalling 20 (RGS20, Accession 
NM_003702). Accordingly, utilities of VGAM238 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RGS20. LOC253573 
(Accession XM.173110) is another VGAM238 host target 
gene. LOC253573 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC253573, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC253573 BINDING SITE, desig- 
nated SEQ ID:3725, to the nucleotide sequence of 



VGAM238 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:573. 

[7192] Another function of VGAM238 is therefore inhibition of 

LOC253573 (Accession XM_173110). Accordingly, utilities 
of VGAM238 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253573. LOC83690 (Accession NM.031461) is an- 
other VGAM238 host target gene. LOC83690 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC83690, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC83690 BINDING SITE, designated SEQ ID:2203, to the 
nucleotide sequence of VGAM238 RNA, herein designated 
VGAM RNA, also designated SEQ ID:573. 

[7193] Another function of VGAM238 is therefore inhibition of 
LOC83690 (Accession NM.031461). Accordingly, utilities 
of VGAM238 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC83690. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 



dress Messenger 239 (VGAM239) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7194] VGAM239 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM239 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7195] VGAM239 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM239 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

F196] VGAM239 gene encodes a VGAM239 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM239 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM239 precursor RNA is designated SEQ 
ID:225, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:225 is 
located at position 127132 relative to the genome of Vac- 
cinia Virus. 



[7197] VGAM239 precursor RNA folds onto itself, forming 

VGAM239 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7198] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM239 folded precursor RNA into VGAM239 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 
quence of VGAM239 RNA is designated SEQ ID:574, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7199] VGAM239 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM239 host target RNA, herein designated VGAM 



HOST TARGET RNA. VGAM239 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
F200] VGAM239 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM239 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM239 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM239 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM239 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 



sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7201] The complementary binding of VGAM239 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM239 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM239 host tar- 
get RNA into VGAM239 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7202] it i S appreciated that VGAM239 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM239 host target genes. The mRNA of 
each one of this plurality of VGAM239 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM239 RNA, herein designated VGAM 
RNA, and which when bound by VGAM239 RNA causes in- 
hibition of translation of respective one or more VGAM239 
host target proteins. 

[7203] ^ is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM239 gene, herein designated VGAM GENE, on one or 
more VGAM239 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world " , Science 
294,779 (2001)). 
t 7204 ] It is yet further appreciated that a function of VGAM239 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM239 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM239 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM239 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7205] Nucleotide sequences of the VCAM239 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM239 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM239 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM239 are further 
described hereinbelow with reference to Table 1. 

[7206] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM239 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM239 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7207] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM239 gene, herein designated VGAM is 
inhibition of expression of VGAM239 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM239 correlate with, and may be deduced 
from, the identity of the target genes which VGAM239 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 72 08] RNA Binding Motif Protein 8A (RBM8A, Accession 

NM.005105) is a VGAM239 host target gene. RBM8A 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by RBM8A, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of RBM8A BINDING SITE, designated SEQ ID: 1186, to the 
nucleotide sequence of VGAM239 RNA, herein designated 
VGAM RNA, also designated SEQ ID:574. 

P209] A function of VGAM239 is therefore inhibition of RNA 

Binding Motif Protein 8A (RBM8A, Accession NM_005105), 
a gene which involves in the pathway of gene expression 
postsplicing nuclear preexport mRNPs, and newly ex- 
ported cytoplasmic mRNPs. Accordingly, utilities of 
VGAM239 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RBM8A. 
The function of RBM8A has been established by previous 
studies. Mago nashi (MAGOH; 602603), meaning grand- 
childless, is the homolog of a Drosophila protein required 
for normal germ plasm development in fly embryos. By 



performing a yeast 2-hybrid screen on a fetal brain cDNA 
library with MAGOH as the bait, Zhao et al. (2000) recov- 
ered a cDNA encoding RBM8. The 173-amino acid RBM8 
protein is more than 93% identical to the mouse and ze- 
brafish sequences, and the mouse differences are all ac- 
counted for by an 11-amino acid N-terminal insertion and 
another single-residue insertion in the mouse sequence. 
Exchange partner and GST pull-down assays confirmed 
the MAGOH-RBM8 interaction and showed that RBM8 is 
expressed as a 26-kD protein, slightly larger than the 
predicted mass of 23 kD. Northern blot analysis detected 
a major RBM8 transcript of less than 1.0 kb in all tissues 
tested, with weakest expression in pancreas and brain. By 
searching an EST database for homologs of the go- 
nadotropin-releasing hormone receptor (GNRHR; 
138850), followed by 5-prime RACE on a skeletal muscle 
cDNA library, Conklin et al. (2000) identified a cDNA en- 
coding RBM8. Northern blot analysis detected a major 
0.9-kb transcript in all tissues tested. Sequence analysis 
of the 174-amino acid protein predicted an RNA-binding 
domain, which is composed of 2 amphipathic alpha he- 
lices packed against a 4-stranded beta sheet, and a C- 
terminal arg-rich segment. 



[7210] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 7211 ] Conklin, D. C; Rixon, M. W.; Kuestner, R. E.; Maurer, M. F.; 
Whitmore, T. E.; Millar, R. P. : Cloning and gene expres- 
sion of a novel human ribonucleoprotein. Biochim. Bio- 
phys. Acta 1492: 465-469, 2000. ; and 

F212] Z hao, X.-F.; Nowak, N. J.; Shows, T. B.; Apian, P. D. : 

MAGOH interacts with a novel RNA-binding protein. Ge- 
nomics 63: 145-148, 2000. 

[7213] Further studies establishing the function and utilities of 
RBM8A are found in John Hopkins OMIM database record 
ID 605313, and in sited publications numbered 
1674-1677 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Solute 
Carrier Family 7 (cationic amino acid transporter, y+ sys- 
tem), Member 6 (SLC7A6, Accession NM_003983) is an- 
other VGAM239 host target gene. SLC7A6 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SLC7A6, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC7A6 



BINDING SITE, designated SEQ ID: 1078, to the nucleotide 
sequence of VGAM239 RNA, herein designated VGAM 
RNA, also designated SEQ ID:574. 
[7214] Another function of VGAM239 is therefore inhibition of 
Solute Carrier Family 7 (cationic amino acid transporter, 
y+ system), Member 6 (SLC7A6, Accession NM_003983), a 
gene which is involved in mediating amino acid transport. 
Accordingly, utilities of VGAM239 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SLC7A6. The function of SLC7A6 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM48.Sema Domain, Im- 
munoglobulin Domain (Ig), Short Basic Domain, Secreted, 
(semaphorin) 3E (SEMA3E, Accession NM_012431) is an- 
other VGAM239 host target gene. SEMA3E BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SEMA3E, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SEMA3E 
BINDING SITE, designated SEQ ID:1432, to the nucleotide 
sequence of VGAM239 RNA, herein designated VGAM 



RNA, also designated SEQ ID:574. 

[7215] Another function of VGAM239 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM.012431). Accordingly, utilities of VGAM239 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3E. LOC151201 
(Accession XM.098021) is another VGAM239 host target 
gene. LOC151201 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC151201, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC151201 BINDING SITE, desig- 
nated SEQ ID:3339, to the nucleotide sequence of 
VGAM239 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:574. 

[7216] Another function of VGAM239 is therefore inhibition of 

LOC151201 (Accession XM_098021). Accordingly, utilities 
of VGAM239 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151201. LOC90979 (Accession XM.035323) is an- 
other VGAM239 host target gene. LOC90979 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90979, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90979 BINDING SITE, designated SEQ ID:2692, to the 
nucleotide sequence of VGAM239 RNA, herein designated 
VGAM RNA, also designated SEQ ID:574. 

[7217] Another function of VGAM239 is therefore inhibition of 
LOC90979 (Accession XM_035323). Accordingly, utilities 
of VGAM239 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90979. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 240 (VGAM240) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7218] VGAM240 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM240 was detected is described 
hereinabove with reference to Figs. 1-8. 



t 721 9] VGAM240 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM240 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

F220] VGAM240 gene encodes a VGAM240 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM240 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM240 precursor RNA is designated SEQ 
ID:226, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:226 is 
located at position 129602 relative to the genome of Vac- 
cinia Virus. 

[7221] VGAM240 precursor RNA folds onto itself, forming 

VGAM240 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 



cleotide sequence of the second half thereof. 
[7222] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM240 folded precursor RNA into VGAM240 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM240 RNA is designated SEQ ID:575, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7223] VGAM240 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM240 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM240 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5^ untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

F224] VGAM240 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM240 host target 



RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM240 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM240 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM240 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[7225] The complementary binding of VGAM240 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM240 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 



BINDING SITE III, inhibits translation of VGAM240 host tar- 
get RNA into VGAM240 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 7226 ] It is appreciated that VGAM240 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM240 host target genes. The mRNA of 
each one of this plurality of VGAM240 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM240 RNA, herein designated VGAM 
RNA, and which when bound by VGAM240 RNA causes in- 
hibition of translation of respective one or more VGAM240 
host target proteins. 

t 7227 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM240 gene, herein designated VGAM GENE, on one or 
more VGAM240 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 



only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7228] it j S y e t further appreciated that a function of VGAM240 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM240 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM240 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM240 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7229] Nucleotide sequences of the VGAM240 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM240 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM240 folded precursor RNA, herein designated 



VGAM FOLDED PRECURSOR RNA, of VGAM240 are further 
described hereinbelow with reference to Table 1. 

[7230] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM240 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM240 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7231] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM240 gene, herein designated VGAM is 
inhibition of expression of VGAM240 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM240 correlate with, and may be deduced 
from, the identity of the target genes which VGAM240 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7232] zic Family Member 1 (odd-paired homolog, Drosophila) 
(ZIC1, Accession NM_003412) is a VGAM240 host target 
gene. ZIC1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
ZIC1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 



ble 2 illustrates the complementarity of the nucleotide se- 
quences of ZIC1 BINDING SITE, designated SEQID:1017, to 
the nucleotide sequence of VGAM240 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:575. 
[7233] a function of VGAM240 is therefore inhibition of Zic Fam- 
ily Member 1 (odd-paired homolog, Drosophila) (ZIC1, 
Accession NM.003412), a gene which may play a role in 
cerebellar development. Accordingly, utilities of VGAM240 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ZIC1. The function 
of ZIC1 has been established by previous studies, mouse 
cerebellum and is highly homologous to the Drosophila 
pair-rule gene Opa. To clarify the mechanism for the de- 
velopment of the human cerebellum and the possible in- 
volvement of ZIC in human nervous system diseases, 
Yokota et al. (1996) isolated human ZIC cDNA and exam- 
ined its expression by using monoclonal antibody against 
recombinant ZIC protein. The nucleotide sequence of hu- 
man ZIC cDNA is 85% homologous to that the mouse zic 
gene. Its putative amino acid sequence is highly conserved 
(more than 99%) except for substitution of only 2 amino 
acid residues. By fluorescence in situ hybridization, 
Yokota et al. (1996) mapped the human ZIC gene to 3q24. 



The human ZIC protein was immunohistochemically de- 
tected in the nuclei of the cerebellar granule cell lineage 
from the progenitor cells of the external germinal layer to 
the postmigrated cells of the internal granular layer. Fur- 
thermore, ZIC protein was detected in medulloblastoma 
(26 of 29 cases), whereas none of 70 other tumors exam- 
ined, including primitive neuroectodermal tumors, ex- 
pressed this protein. These findings suggested that ZIC is 
a potential biomarker for medulloblastoma as well as the 
human cerebellar granule cell lineage. 

[7234] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7235] Aruga, J.; Yokota, N.; Hashimoto, M.; Furuichi, T.; Fukuda, 
M.; Mikoshiba, K. : A novel zinc finger protein, Zic, is in- 
volved in neurogenesis, especially in the cell lineage of 
cerebellar granule cells. J. Neurochem. 63: 1880-1890, 
1994. ; and 

[7236] Yokota, N.; Aruga, J.; Takai, S.; Yamada, K.; Hamazaki, M.; 
Iwase, T.; Sugimura, H.; Mikoshiba, K. : Predominant ex- 
pression of human Zic in cerebellar granule cell lineage 
and medulloblasto. 

[7237] Further studies establishing the function and utilities of 



ZIC1 are found in John Hopkins OMIM database record ID 
600470, and in sited publications numbered 1764-1766 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. KIAA1 5 50 
(Accession XM.039393) is another VGAM240 host target 
gene. KIAA1550 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA1550, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1550 BINDING SITE, designated 
SEQ ID:2752, to the nucleotide sequence of VGAM240 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:575. 

[7238] Another function of VGAM240 is therefore inhibition of 
KIAA1550 (Accession XM_039393). Accordingly, utilities 
of VGAM240 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1550. LOC143720 (Accession XM_017350) is another 
VGAM240 host target gene. LOC143720 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC143720, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC143720 BINDING SITE, designated SEQ ID:2568, to the 
nucleotide sequence of VGAM240 RNA, herein designated 
VGAM RNA, also designated SEQ ID:575. 

[7239] Another function of VGAM240 is therefore inhibition of 

LOC143720 (Accession XM_017350). Accordingly, utilities 
of VGAM240 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143720. LOC150848 (Accession XM.097959) is an- 
other VGAM240 host target gene. LOC150848 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150848, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150848 BINDING SITE, designated SEQ ID:3335, to 
the nucleotide sequence of VGAM240 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:575. 

[7240] Another function of VGAM240 is therefore inhibition of 

LOC150848 (Accession XM_097959). Accordingly, utilities 
of VGAM240 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC150848. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 241 (VCAM241) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7241] VGAM241 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM241 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 7242 ] VGAM241 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM241 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

t 724 3] VGAM 241 gene encodes a VGAM241 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM241 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM241 precursor RNA is designated SEQ 
ID:227, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID:227 is 
located at position 130612 relative to the genome of Vac- 
cinia Virus. 

[7244] VGAM241 precursor RNA folds onto itself, forming 

VGAM241 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7245] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM241 folded precursor RNA into VCAM241 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM241 RNA is designated SEQ ID:576, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[7246] VGAM241 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM241 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 241 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

t 7247 ] VGAM 241 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM241 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM241 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 241 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM241 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7248] The complementary binding of VGAM241 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 241 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM241 host tar- 
get RNA into VGAM241 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7249] it is appreciated that VGAM241 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM241 host target genes. The mRNA of 
each one of this plurality of VGAM241 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM241 RNA, herein designated VGAM 
RNA, and which when bound by VGAM241 RNA causes in- 



hibition of translation of respective one or more VGAM241 
host target proteins. 

[7250] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM241 gene, herein designated VGAM GENE, on one or 
more VGAM241 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 7251 ] It is yet further appreciated that a function of VGAM241 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM241 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM241 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM241 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7252] Nucleotide sequences of the VGAM241 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM241 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM241 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 241 are further 
described hereinbelow with reference to Table 1. 

[7253] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM241 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM241 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7254] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM241 gene, herein designated VGAM is 
inhibition of expression of VGAM241 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM241 correlate with, and may be deduced 
from, the identity of the target genes which VGAM241 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

F255] MAIL (Accession NM.031419) is a VGAM241 host target 
gene. MAIL BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
MAIL, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of MAIL BINDING SITE, designated SEQ ID:2194, 
to the nucleotide sequence of VGAM241 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:576. 

t 72 56] a function of VGAM241 is therefore inhibition of MAIL 
(Accession NM_031419). Accordingly, utilities of 
VGAM241 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAIL. 
LOC151414 (Accession XM.087197) is another VGAM241 
host target gene. LOC151414 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC151414, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC151414 BINDING 
SITE, designated SEQ ID:3157, to the nucleotide sequence 
of VGAM241 RNA, herein designated VGAM RNA, also 
designated SEQ ID:576. 

[7257] Another function of VGAM241 is therefore inhibition of 

LOC151414 (Accession XM.087197). Accordingly, utilities 
of VGAM241 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151414. LOC155038 (Accession XM.088130) is an- 
other VGAM241 host target gene. LOC155038 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC155038, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155038 BINDING SITE, designated SEQ ID:3197, to 
the nucleotide sequence of VGAM241 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:576. 

[7258] Another function of VGAM241 is therefore inhibition of 

LOC155038 (Accession XM_088130). Accordingly, utilities 
of VGAM241 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC155038. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 242 (VCAM242) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7259] VGAM242 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM242 was detected is described 
hereinabove with reference to Figs. 1-8. 

[ 72 60] VGAM242 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM242 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7261] VGAM242 gene encodes a VGAM242 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM242 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM242 precursor RNA is designated SEQ 
ID:228, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID:228 is 
located at position 131407 relative to the genome of Vac- 
cinia Virus. 

[7262] VGAM242 precursor RNA folds onto itself, forming 

VGAM242 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7263] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM242 folded precursor RNA into VCAM242 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM242 RNA is designated SEQ ID:577, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[7264] VGAM242 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM242 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM242 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[7265] VGAM242 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM242 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM242 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM242 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM242 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7266] The complementary binding of VGAM242 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM242 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM242 host tar- 
get RNA into VGAM242 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7267] it j S appreciated that VGAM242 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM242 host target genes. The mRNA of 
each one of this plurality of VGAM242 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM242 RNA, herein designated VGAM 
RNA, and which when bound by VGAM242 RNA causes in- 



hibition of translation of respective one or more VGAM242 
host target proteins. 

[7268] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM242 gene, herein designated VGAM GENE, on one or 
more VGAM242 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 7269 ] It is yet further appreciated that a function of VGAM242 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM242 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM242 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM242 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7270] Nucleotide sequences of the VGAM242 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM242 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM242 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM242 are further 
described hereinbelow with reference to Table 1. 

[7271] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM242 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM242 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7272] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM242 gene, herein designated VGAM is 
inhibition of expression of VGAM242 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM242 correlate with, and may be deduced 
from, the identity of the target genes which VGAM242 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7273] Corticotropin Releasing Hormone (CRH, Accession 

NM.000756) is a VGAM242 host target gene. CRH BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by CRH, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of CRH 
BINDING SITE, designated SEQ ID:772, to the nucleotide 
sequence of VGAM242 RNA, herein designated VGAM 
RNA, also designated SEQ ID:577. 

[7274] a function of VGAM242 is therefore inhibition of Corti- 
cotropin Releasing Hormone (CRH, Accession 
NM_000756), a gene which regulates the release of corti- 
cotropin from pituitary gland. Accordingly, utilities of 
VGAM242 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CRH. The 
function of CRH has been established by previous studies. 
Response to stress in mammals requires an intact hy- 



pothalamic-pituitary-adrenal axis. The proximal part of 
the response is mediated by secretion of corticotropin-releas- 
ing hormone (CRH) by the paraventricular nucleus of the 
hypothalamus. CRH is a 41-amino acid peptide derived by 
enzymatic cleavage from a 191-amino acid preprohor- 
mone. Shibahara et al. (1983) cloned and sequenced the 
human CRH gene. Arbiser et al. (1988) assigned the gene 
for CRH to 8ql3 by somatic cell hybrid and in situ hy- 
bridization studies. The absence of secondary hybridiza- 
tion strongly suggested that hypothalamic and placental 
CRH are transcribed from the same gene. Kellogg et al. 
(1989) corroborated the assignment to 8ql3 by in situ 
hybridization. Knapp et al. (1993) showed that the homol- 
ogous gene is located on mouse chromosome 3 Seba- 
ceous glands may be involved in a pathway conceptually 
similar to that of the hypothalamic-pituitary-adrenal 
(HPA) axis. CRH is the most proximal element of the HPA 
axis, and it acts as a central coordinator for neuroen- 
docrine and behavioral responses to stress. To examine 
the probability of an HPA equivalent pathway in sebaceous 
glands, Zouboulis et al. (2002) investigated the expres- 
sion of CRH, CRH-binding protein, CRHBP (OMIM Ref. No. 
122559), and CRH receptors (CRHR1, 122561 and CRHR2, 



602034) in sebocytes in vitro and their regulation by CRH 
and several other hormones. CRHR1 was the predominant 
type, being twice as abundant as CRHR2. CRH was biolog- 
ically active on human sebocytes; it induced biphasic in- 
crease in synthesis of sebaceous lipids, although it did not 
affect cell viability, cell proliferation, or IL1B (OMIM Ref. 
No. 147720)-induced IL8 (OMIM Ref. No. 146930) release. 
Zouboulis et al. (2002) interpreted these and other find- 
ings as indicating that CRH may be an autocrine hormone 
for human sebocytes that exerts homeostatic lipogenic 
activity, whereas testosterone and growth hormone in- 
duced CRH negative feedback. The findings implicated 
CRH in the clinical development of acne, seborrhea, an- 
drogenetic alopecia, skin aging, xerosis, and other skin 
disorders associated with alterations in lipid formation of 
sebaceous origin Animal model experiments lend further 
support to the function of CRH. In adult male rhesus 
macaques, Habib et al. (2000) evaluated the effects of a 
lipophilic nonpeptide antagonist to CRH type 1 receptor, 
antalarmin, on the behavioral, neuroendocrine, and auto- 
nomic components of the stress response. After oral ad- 
ministration, significant antalarmin concentrations were 
detected in the systemic circulation and the cerebrospinal 



fluid. The monkeys were exposed to an intense social 
stressor, namely, placement of 2 unfamiliar males in adja- 
cent cages separated only by a transparent Plexiglas 
screen. Antalarmin significantly inhibited a repertoire of 
behaviors associated with anxiety and fear, such as body 
tremors, grimacing, teeth gnashing, urination, and defe- 
cation. In contrast, antalarmin increased exploratory and 
sexual behaviors that are normally suppressed during 
stress. Moreover, antalarmin significantly diminished the 
increases in cerebrospinal fluid CRH as well as the pitu- 
itary-adrenal, sympathetic, and adrenal medullary re- 
sponses to stress. Habib et al. (2000) suggested that a 
CRH type 1 receptor antagonist may be of therapeutic 
value in human psychiatric, reproductive, and cardiovas- 
cular disorders associated with CRH system hyperactivity. 

[7275] it is appreciated that the abovementioned animal model 
for CRH is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[7276] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7277] Knapp, L. T.; Keegan, C. E.; Seasholtz, A. F.; Camper, S. A. 



: Corticotropin-releasing hormone (Crh) maps to mouse 
chromosome 3. Mammalian Genome 4: 615-617, 1993. ; 
and 

t 7278 ] Habib, K. E.; Weld, K. P.; Rice, K. C; Pushkas, J.; Cham- 
poux, M.; Listwak, S.; Webster, E. L; Atkinson, A. J.; 
SchulkinJ.; Contoreggi, C; Chrousos, G. P.; McCann, S. 
M.; Suomi, S. J. 

[7279] Further studies establishing the function and utilities of 
CRH are found in John Hopkins OMIM database record ID 
122560, and in sited publications numbered 42 and 
457-440 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome 1 Open Reading Frame 24 (Clorf24, 
Accession NM_052966) is another VGAM242 host target 
gene. Clorf24 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
Clorf24, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of Clorf24 BINDING SITE, designated SEQ 
ID:2351, to the nucleotide sequence of VGAM242 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:577. 



[7280] Another function of VGAM242 is therefore inhibition of 

Chromosome 1 Open Reading Frame 24 (Clorf24, Acces- 
sion NM.052966). Accordingly, utilities of VGAM242 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf24. Chromosome 
21 Open Reading Frame 67 (C21orf67, Accession 
NM_058188) is another VCAM242 host target gene. 
C21orf67 BINDING SITE is HOST TARGET binding site 
found in the 5 x untranslated region of mRNA encoded by 
C21orf67, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C21orf67 BINDING SITE, designated SEQ 
ID:2367, to the nucleotide sequence of VGAM242 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:577. 

[7281] Another function of VGAM242 is therefore inhibition of 
Chromosome 21 Open Reading Frame 67 (C21orf67, Ac- 
cession NM_058188). Accordingly, utilities of VGAM242 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orf67. 
KIAA0940 (Accession NM.014912) is another VGAM242 
host target gene. KIAA0940 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0940, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0940 BINDING SITE, 
designated SEQ ID: 1585, to the nucleotide sequence of 
VGAM242 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:577. 

[7282] Another function of VGAM242 is therefore inhibition of 
KIAA0940 (Accession NM_014912). Accordingly, utilities 
of VGAM242 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0940. LOC158722 (Accession XM.088653) is another 
VGAM242 host target gene. LOC158722 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LOC158722, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC158722 BINDING SITE, designated SEQ ID:3225, to the 
nucleotide sequence of VGAM242 RNA, herein designated 
VGAM RNA, also designated SEQ ID:577. 

[7283] Another function of VGAM242 is therefore inhibition of 



LOC158722 (Accession XM.088653). Accordingly, utilities 
of VGAM242 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158722. LOC220705 (Accession XM.166000) is an- 
other VGAM242 host target gene. LOC220705 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC220705, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220705 BINDING SITE, designated SEQ ID:3514, to 
the nucleotide sequence of VGAM242 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:577. 
[7284] Another function of VGAM 242 is therefore inhibition of 

LOC220705 (Accession XM_166000). Accordingly, utilities 
of VGAM242 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220705. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 243 (VGAM243) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[7285] VGAM243 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM243 was detected is described 
hereinabove with reference to Figs. 1-8. 

F286] VGAM243 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM243 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

t 72 87] VGAM 243 gene encodes a VGAM243 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM243 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM243 precursor RNA is designated SEQ 
ID:229, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:229 is 
located at position 135663 relative to the genome of Vac- 
cinia Virus. 

[7288] VGAM243 precursor RNA folds onto itself, forming 

VGAM243 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[7289] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM243 folded precursor RNA into VGAM243 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM243 RNA is designated SEQ ID:578, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7290] VGAM 243 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM243 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 243 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
U 2 ^] VGAM243 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM243 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM243 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 243 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM243 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[7292] The complementary binding of VGAM243 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM243 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM243 host tar- 
get RNA into VGAM243 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 7293 ] It is appreciated that VGAM243 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM243 host target genes. The mRNA of 
each one of this plurality of VGAM243 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM243 RNA, herein designated VGAM 
RNA, and which when bound by VGAM243 RNA causes in- 
hibition of translation of respective one or more VGAM243 
host target proteins. 

t 7294 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM243 gene, herein designated VGAM GENE, on one or 



more VGAM243 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7295] | t j S yet further appreciated that a function of VGAM243 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM243 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM243 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM243 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[7296] Nucleotide sequences of the VGAM243 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM243 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM243 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 243 are further 
described hereinbelow with reference to Table 1. 

[7297] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM243 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM243 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7298] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM243 gene, herein designated VGAM is 
inhibition of expression of VGAM243 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM243 correlate with, and may be deduced 
from, the identity of the target genes which VGAM243 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 72 99] Activin A Receptor, Type I (ACVR1, Accession NM_001105) 



is a VGAM243 host target gene. ACVR1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ACVR1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ACVR1 BIND- 
ING SITE, designated SEQ ID:800, to the nucleotide se- 
quence of VGAM243 RNA, herein designated VGAM RNA, 
also designated SEQ ID:578. 
[7300] a function of VGAM243 is therefore inhibition of Activin A 
Receptor, Type I (ACVR1, Accession NM_001105), a gene 
which Activin receptor-like kinase; similar to activin, TGF- 
beta, and C. elegans daf-1 receptors. Accordingly, utilities 
of VGAM243 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with ACVR1. 
The function of ACVR1 has been established by previous 
studies. See ACVRLK1 (OMIM Ref. No. 601284). Although 
activins were discovered by virtue of their capacity to 
stimulate the production of follicle-stimulating hormone 
(FSH; 136530) by the pituitary gland and inhibins were 
initially characterized as FSH inhibitors, activins and in- 
hibins are dimeric proteins that share a common subunit. 
There are 3 activins (A, B, and A-B), comprising different 



combinations of 2 closely related beta subunits 
(beta-A/beta-A; beta-B/beta-B; and beta-A/beta-B, re- 
spectively) and 2 inhibins (A and B), consisting of 1 beta- 
subunit and an inhibin-specific alpha subunit 
(alpha/beta-A and alpha/beta-B). Activins impinge on a 
much broader spectrum of cells than do inhibins; how- 
ever, in those systems in which both proteins are func- 
tional, they have opposing biologic effects. Activins are 
members of a family of polypeptide growth factors that 
includes also the transforming growth factors-beta 
(190180, 190220, 190230), mullerian duct-inhibiting 
substance, and several bone morphogenetic proteins. Hu- 
man cDNA clones encoding 4 putative transmembrane 
ser/thr kinases were identified by ten Dijke et al. (1993). 
By Southern blot analysis of DNAs from a somatic cell hy- 
brid mapping panel, Roijer et al. (1998) mapped the 
ACVR1 gene to chromosome 2. By fluorescence in situ hy- 
bridization, they regionalized the gene to 2q23-q24. 

[7301] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7302] ten Dijke, P.; Ichijo, H.; Franzen, P.; Schulz, P.; Saras, J.; 
Toyoshima, H.; Heldin, C.-H.; Miyazono, K. : Activin re- 



ceptor-like kinases: a novel subclass of cell-surface re- 
ceptors with predicted serine/threonine kinase activity. 
Oncogene 8: 2879-2887, 1993. ; and 
[7303] Roijer, E.; Miyazono, K.; Astrom, A.-K.; Geurts van Kessel, 
A.; ten Dijke, P.; Stenman, G. : Chromosomal localization 
of three human genes encoding members of the TGF-beta 
superfamily of. 

[7304] Further studies establishing the function and utilities of 
ACVR1 are found in John Hopkins OMIM database record 
ID 102576, and in sited publications numbered 944-948 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Cadherin, EGF LAG 
Seven-pass G-type Receptor 1 (flamingo homolog, 
Drosophila) (CELSR1, Accession NM_014246) is another 
VGAM243 host target gene. CELSR1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by CELSR1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CELSR1 BINDING 
SITE, designated SEQ ID: 1486, to the nucleotide sequence 
of VGAM243 RNA, herein designated VGAM RNA, also 
designated SEQ ID:578. 



[7305] Another function of VGAM243 is therefore inhibition of 
Cadherin, EGF LAG Seven-pass G-type Receptor 1 
(flamingo homolog, Drosophila) (CELSR1, Accession 
NM_014246), a gene which is involved in contact-medi- 
ated communication. Accordingly, utilities of VGAM243 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CELSR1. The func- 
tion of CELSR1 has been established by previous studies. 
By screening a mouse embryonic cDNA library, Hadjan- 
tonakis et al. (1997, 1998) obtained a cDNA encoding a 
3,034-amino acid 7-pass transmembrane G protein- 
coupled receptor, which they termed cadherin EGF LAG 
seven-pass G-type receptor-1 (OMIM Ref. No. Celsrl). 
Celsrl contains motifs that are recognized as mediators of 
protein-protein interactions. In its extracellular region it 
has a block of contiguous cadherin repeats in the N termi- 
nus and then a region with 7 epidermal growth factor 
(EGF; 131530)-like repeats interrupted by 2 laminin A 
(OMIM Ref. No. 150320) G-type (LAG) repeats. By in situ 
hybridization and RT-PCR analysis, Hadjantonakis et al. 
(1997) detected significant levels of Celsrl in neural tube, 
brain, lung epithelium, and nascent eyelid in day 11.5 
mouse embryos. In adult mice, expression was detected in 



spinal cord, eye, and brain, chiefly in ependymal cells lin- 
ing the lateral, third, and fourth ventricles. The structure, 
putative G-linked signaling properties, and restricted ex- 
pression of the Celsrl protein suggest that it is a receptor 
involved in contact-mediated communication. 

[7306] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7307] Hadjantonakis, A.-K.; Formstone, C. J.; Little, P. F. R. : 

mCelsrl is an evolutionarily conserved seven-pass trans- 
membrane receptor and is expressed during mouse em- 
bryonic development. Mech. Dev. 78: 91-95, 1998. ; and 

[7308] Hadjantonakis, A.-K.; Sheward, W. J.; Harmar, A. J.; de 

Galan, L; Hoovers, J. M. N.; Little, P. F. R. : Celsrl, a neu- 
ral-specific gene encoding an unusual seven-pass trans- 
membrane rece. 

[7309] Further studies establishing the function and utilities of 
CELSR1 are found in John Hopkins OMIM database record 
ID 604523, and in sited publications numbered 1600-160 
and 1673 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Gap 
Junction Protein, Alpha 1, 43kDa (connexin 43) (GJA1, Ac- 
cession NM_000165) is another VGAM243 host target 



gene. GJA1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
GJA1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of GJA1 BINDING SITE, designated SEQID:715, to 
the nucleotide sequence of VGAM243 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:578. 
[7310] Another function of VGAM243 is therefore inhibition of 

Gap Junction Protein, Alpha 1, 43kDa (connexin 43) (GJA1, 
Accession NM_000165), a gene which may act in synchro- 
nizing heart contraction and embryonic development. Ac- 
cordingly, utilities of VGAM243 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with GJA1. The function of GJA1 has been estab- 
lished by previous studies. The migration of lymphocytes 
from the circulation into tissues involves a number of ad- 
hesion molecules and the expression of new molecules. 
Gap junctions facilitate cell-to-cell adhesion and provide 
pathways for direct intercellular communication. Oviedo- 
Orta et al. (2000) noted that GJA1 is expressed in a num- 
ber of lymphoid organs. By RT-PCR, Western blot, and 
flow cytometric analyses, they showed that lymphocytes 



express GJA1 and GJA5 (OMIM Ref. No. 121013), but not 
GJB2 (OMIM Ref. No. 121011), GJB1 (OMIM Ref. No. 
304040), GJA4 (OMIM Ref. No. 121012), or GJA7; GJA5 ex- 
pression was restricted to tonsillar T and B lymphocytes. 
Flow cytometric analysis showed that GJA1 and GJA5 ex- 
pression increases after mitogenic stimulation. Extracellu- 
lar connexin mimetic peptide blocked dye transfer be- 
tween lymphocyte subpopulations, and gap junction in- 
hibitors decreased the production of IgM in cocultured T 
and B lymphocytes. The results identified gap junction 
proteins as important cell surface components that modu- 
late immune responses. Animal model experiments lend 
further support to the function of GJA1. By targeted muta- 
genesis of connexin-43, Reaume et al. (1995) showed that 
its absence was compatible with survival of mouse em- 
bryos to term, even though cell lines mutant in Cx43 
showed reduced dye coupling in vitro as assessed by in- 
jection of carboxyfluorescein. The latter test indicated a 
reduction, but not complete absence, of junctional com- 
munication. However, mutant embryos died at birth as a 
result of a failure in pulmonary gas exchange caused by a 
swelling and blockage of the right ventricular outflow tract 
from the heart. Reaume et al. (1995) interpreted this find- 



ing as indicating that Cx43 plays an essential role in heart 
development but that there is functional compensation 
among connexins in other parts of the developing fetus. 

t 7311 ] It is appreciated that the abovementioned animal model 
for GJA1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[7312] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7313] Oviedo-Orta, E.; Hoy, T.; Evans, W. H. : Intercellular com- 
munication in the immune system: differential expression 
of connexin40 and 43, and perturbation of gap junction 
channel functions in peripheral blood and tonsil human 
lymphocyte subpopulations. Immunology 99: 578-590, 
2000. ; and 

t 7314 ] Reaume, A. C; de Sousa, P. A.; Kulkarni, S.; Langille, B. L; 
Zhu, D.; Davies, T. C; Juneja, S. C; Kidder, G. M.; Rossant, 
J. : Cardiac malformation in neonatal mice lacking connex. 

[7315] Further studies establishing the function and utilities of 
GJA1 are found in John Hopkins OMIM database record ID 
121014, and in sited publications numbered 2736-2741, 
2788, 18-21, 2818-24, 2735-27, 27-2 and 2734 listed 



in the bibliography section hereinbelow, which are also 
hereby incorporated by reference. Phospholamban (PLN, 
Accession NM_002667) is another VGAM243 host target 
gene. PLN BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PLN, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of PLN BINDING SITE, designated SEQ ID:945, to 
the nucleotide sequence of VGAM243 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:578. 
[7316] Another function of VGAM243 is therefore inhibition of 
Phospholamban (PLN, Accession NM_002667), a gene 
which regulates the activity of the calcium pump of car- 
diac sarcoplasmic reticulum. Accordingly, utilities of 
VGAM243 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PLN. The 
function of PLN and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM 104.CCR4-NOT Transcription Complex, Subunit 7 
(CNOT7, Accession NM.054026) is another VGAM 243 host 
target gene. CNOT7 BINDING SITE is HOST TARGET bind- 



ing site found in the 3 X untranslated region of mRNA en- 
coded by CNOT7, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of CNOT7 BINDING SITE, designated 
SEQ ID:2363, to the nucleotide sequence of VGAM243 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:578. 

[7317] Another function of VGAM243 is therefore inhibition of 
CCR4-NOT Transcription Complex, Subunit 7 (CNOT7, 
Accession NM_054026). Accordingly, utilities of VGAM243 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CNOT7. Grcc9 
(Accession NM_032641) is another VGAM243 host target 
gene. Grcc9 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
Grcc9, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of Grcc9 BINDING SITE, designated SEQID:2268, 
to the nucleotide sequence of VGAM243 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:578. 

[7318] Another function of VGAM243 is therefore inhibition of 



Grcc9 (Accession NM_032641). Accordingly, utilities of 
VGAM243 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with Grcc9. 
KIAA1287 (Accession XM.085753) is another VGAM243 
host target gene. KIAA1287 BINDING SITE is HOST TARGET 
binding site found in the 3' untranslated region of mRNA 
encoded by KIAA1287, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1287 BINDING SITE, 
designated SEQ ID:3106, to the nucleotide sequence of 
VGAM243 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:578. 
[7319] Another function of VGAM243 is therefore inhibition of 
KIAA1287 (Accession XM_085753). Accordingly, utilities 
of VGAM243 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1287. KIAA1673 (Accession XM_047672) is another 
VGAM 243 host target gene. KIAA1673 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1673, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1673 BINDING SITE, designated SEQ ID:2894, to the 
nucleotide sequence of VGAM243 RNA, herein designated 
VGAM RNA, also designated SEQ ID:578. 

[7320] Another function of VGAM243 is therefore inhibition of 
KIAA1673 (Accession XM_047672). Accordingly, utilities 
of VGAM243 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1673. Lipoma HMGIC Fusion Partner (LHFP, Accession 
NM_005780) is another VGAM243 host target gene. LHFP 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by LHFP, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LHFP BINDING SITE, designated SEQ ID:1248, to the nu- 
cleotide sequence of VGAM243 RNA, herein designated 
VGAM RNA, also designated SEQ ID:578. 

[7321] Another function of VGAM243 is therefore inhibition of 
Lipoma HMGIC Fusion Partner (LHFP, Accession 
NM_005780). Accordingly, utilities of VGAM243 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LHFP. Phosphodiesterase 



10A (PDEIOA, Accession NM_006661) is another 
VGAM243 host target gene. PDEIOA BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PDEIOA, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PDEIOA BINDING 
SITE, designated SEQ ID: 1320, to the nucleotide sequence 
of VGAM243 RNA, herein designated VGAM RNA, also 
designated SEQ ID:578. 
[7322] Another function of VGAM243 is therefore inhibition of 

Phosphodiesterase 10A (PDEIOA, Accession NM_006661). 
Accordingly, utilities of VGAM243 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PDEIOA. TBDN100 (Accession 
NM_025085) is another VGAM 243 host target gene. 
TBDN100 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
TBDN100, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TBDN100 BINDING SITE, designated SEQ 
ID:2135, to the nucleotide sequence of VGAM 243 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:578. 

[7323] Another function of VGAM243 is therefore inhibition of 

TBDN100 (Accession NM_025085). Accordingly, utilities of 
VGAM243 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TBDN100. 
LOC149448 (Accession XM.097642) is another VGAM243 
host target gene. LOC149448 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC149448, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC149448 BINDING 
SITE, designated SEQ ID:3310, to the nucleotide sequence 
of VGAM243 RNA, herein designated VGAM RNA, also 
designated SEQ ID:578. 

[7324] Another function of VGAM243 is therefore inhibition of 

LOC149448 (Accession XM_097642). Accordingly, utilities 
of VGAM243 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149448. LOC155434 (Accession XM_098723) is an- 
other VGAM243 host target gene. LOC155434 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC155434, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155434 BINDING SITE, designated SEQ ID:3375, to 
the nucleotide sequence of VGAM243 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:578. 

[7325] Another function of VGAM243 is therefore inhibition of 

LOC155434 (Accession XM_098723). Accordingly, utilities 
of VGAM243 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC155434. LOC221583 (Accession XM.166396) is an- 
other VGAM243 host target gene. LOC221583 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221583, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221583 BINDING SITE, designated SEQ ID:3557, to 
the nucleotide sequence of VGAM243 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:578. 

[7326] Another function of VGAM243 is therefore inhibition of 

LOC221583 (Accession XM.166396). Accordingly, utilities 



of VGAM243 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221583. LOC54466 (Accession NM.019003) is an- 
other VGAM243 host target gene. LOC54466 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC54466, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC54466 BINDING SITE, designated SEQ ID: 1871, to the 
nucleotide sequence of VGAM243 RNA, herein designated 
VGAM RNA, also designated SEQ ID:578. 
[7327] Another function of VGAM243 is therefore inhibition of 
LOC54466 (Accession NM_019003). Accordingly, utilities 
of VGAM243 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC54466. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 244 (VGAM244) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[7328] VGAM244 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM244 was detected is described 
hereinabove with reference to Figs. 1-8. 

F329] VGAM244 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM244 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7330] VGAM244 gene encodes a VGAM 2 44 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM244 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM244 precursor RNA is designated SEQ 
ID:230, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:230 is 
located at position 134932 relative to the genome of Vac- 
cinia Virus. 

[7331] VGAM244 precursor RNA folds onto itself, forming 

VGAM244 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[7332] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM244 folded precursor RNA into VGAM244 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 91%) nucleotide se- 
quence of VGAM244 RNA is designated SEQ ID:579, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7333] VGAM244 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM244 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 44 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 



CODING and 3^UTR respectively. 
t 7 334] VGAM244 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM244 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM244 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM244 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM244 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[7335] The complementary binding of VGAM244 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM244 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM244 host tar- 
get RNA into VGAM244 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7336] it is appreciated that VGAM244 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM244 host target genes. The mRNA of 
each one of this plurality of VGAM244 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM244 RNA, herein designated VGAM 
RNA, and which when bound by VGAM244 RNA causes in- 
hibition of translation of respective one or more VGAM244 
host target proteins. 

t 7337 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM244 gene, herein designated VGAM GENE, on one or 
more VGAM244 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7338] it is yet further appreciated that a function of VGAM244 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM244 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM244 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM244 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7339] Nucleotide sequences of the VGAM244 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM244 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM244 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM244 are further 
described hereinbelow with reference to Table 1. 

[7340] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM244 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM244 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

t 7341 ] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM244 gene, herein designated VGAM is 
inhibition of expression of VGAM244 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM244 correlate with, and may be deduced 
from, the identity of the target genes which VGAM244 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7342] Methyl CpG Binding Protein 2 (Rett syndrome) (MECP2, 
Accession NM_004992) is a VGAM244 host target gene. 



MECP2 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
MECP2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MECP2 BINDING SITE, designated SEQ 
ID: 1167, to the nucleotide sequence of VGAM244 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:579. 

[7343] a function of VGAM244 is therefore inhibition of Methyl 
CpG Binding Protein 2 (Rett syndrome) (MECP2, Accession 
NM.004992). Accordingly, utilities of VGAM244 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MECP2. ATPase, Class V, 
Type 10B (ATP10B, Accession XM_032721) is another 
VGAM244 host target gene. ATP10B BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by ATP10B, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ATP10B BINDING 
SITE, designated SEQ ID:2655, to the nucleotide sequence 
of VGAM244 RNA, herein designated VGAM RNA, also 



designated SEQ ID:579. 
[7344] Another function of VGAM244 is therefore inhibition of 
ATPase, Class V, Type 10B (ATP10B, Accession 
XM_032721). Accordingly, utilities of VGAM244 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATP10B. BDG-29 (Accession 
XM.051343) is another VGAM244 host target gene. BDG- 
29 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by BDG-29, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of BDG-29 BINDING SITE, designated SEQ 
ID:2943, to the nucleotide sequence of VGAM244 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:579. 

[7345] Another function of VGAM244 is therefore inhibition of 
BDG-29 (Accession XM_051343). Accordingly, utilities of 
VGAM244 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BDG-29. 
GW112 (Accession NM.006418) is another VGAM244 host 
target gene. GW112 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 X untranslated region of mRNA en- 



coded by GW112, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of GW112 BINDING SITE, designated 
SEQ ID: 1298, to the nucleotide sequence of VGAM244 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:579. 

[7346] Another function of VGAM244 is therefore inhibition of 
GW112 (Accession NM_006418). Accordingly, utilities of 
VGAM244 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GW112. 
Heat Shock 27kDa Protein Family, Member 7 
(cardiovascular) (HSPB7, Accession NM.014424) is another 
VGAM244 host target gene. HSPB7 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by HSPB7, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of HSPB7 BINDING SITE, 
designated SEQ ID: 1498, to the nucleotide sequence of 
VGAM244 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:579. 

[7347] Another function of VGAM244 is therefore inhibition of 



Heat Shock 27kDa Protein Family, Member 7 
(cardiovascular) (HSPB7, Accession NM_014424). Accord- 
ingly, utilities of VGAM244 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HSPB7. KIAA1464 (Accession XM.043069) is an- 
other VGAM244 host target gene. KIAA1464 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1464, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1464 BINDING SITE, designated SEQ ID:2813, to the 
nucleotide sequence of VGAM244 RNA, herein designated 
VGAM RNA, also designated SEQ ID:579. 
[7348] Another function of VGAM244 is therefore inhibition of 
KIAA1464 (Accession XM.043069). Accordingly, utilities 
of VGAM244 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1464. KIAA1634 (Accession XM_032749) is another 
VGAM244 host target gene. KIAA1634 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1634, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1634 BINDING SITE, designated SEQ ID:2656, to the 
nucleotide sequence of VGAM244 RNA, herein designated 
VGAM RNA, also designated SEQ ID:579. 
[7349] Another function of VGAM244 is therefore inhibition of 
KIAA1634 (Accession XM.032749). Accordingly, utilities 
of VGAM244 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1634. Neuropilin (NRP) and Tolloid (TLL)-like 1 
(NETOl, Accession NM.138999) is another VGAM244 host 
target gene. NETOl BINDING SITE is HOST TARGET bind- 
ing site found in the 3 N untranslated region of mRNA en- 
coded by NETOl, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of NETOl BINDING SITE, designated 
SEQ ID:2463, to the nucleotide sequence of VGAM244 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:579. 

[7350] Another function of VGAM244 is therefore inhibition of 
Neuropilin (NRP) and Tolloid (TLL)-like 1 (NETOl, Acces- 
sion NM_138999). Accordingly, utilities of VGAM244 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with NETOl. PR02533 
(Accession NM_018629) is another VGAM244 host target 
gene. PR02533 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by PR02533, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of PR02533 BINDING SITE, designated 
SEQ ID: 1854, to the nucleotide sequence of VGAM244 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:579. 

[7351] Another function of VGAM244 is therefore inhibition of 

PR02533 (Accession NM_018629). Accordingly, utilities of 
VGAM244 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR02533. 
LOC151201 (Accession XM.098021) is another VGAM244 
host target gene. LOC151201 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC151201, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC151201 BINDING 



SITE, designated SEQ ID:3343, to the nucleotide sequence 
of VGAM244 RNA, herein designated VGAM RNA, also 
designated SEQ ID:579. 

[7352] Another function of VGAM244 is therefore inhibition of 

LOC151201 (Accession XM_098021). Accordingly, utilities 
of VGAM244 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151201. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 245 (VGAM245) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7353] VGAM245 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM245 was detected is described 
hereinabove with reference to Figs. 1-8. 

F354] VGAM 24 5 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM245 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[7355] VGAM245 gene encodes a VGAM245 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM245 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM245 precursor RNA is designated SEQ 
ID:231, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:231 is 
located at position 133924 relative to the genome of Vac- 
cinia Virus. 

[7356] VGAM245 precursor RNA folds onto itself, forming 

VGAM245 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7357] A n enzyme complex designated DICER COMPLEX, "dices" 
the VGAM245 folded precursor RNA into VGAM245 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM245 RNA is designated SEQ ID:580, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7358] VGAM245 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM245 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 24 5 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[7359] VGAM 24 5 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM245 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM245 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM245 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM245 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[7360] The complementary binding of VGAM245 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 24 5 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM245 host tar- 
get RNA into VGAM245 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7361] It is appreciated that VGAM245 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM245 host target genes. The mRNA of 
each one of this plurality of VGAM245 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM245 RNA, herein designated VGAM 
RNA, and which when bound by VGAM245 RNA causes in- 
hibition of translation of respective one or more VGAM245 
host target proteins. 
t 7362 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM245 gene, herein designated VGAM GENE, on one or 
more VGAM245 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7363] it is yet further appreciated that a function of VGAM245 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM245 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM245 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM245 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7364] Nucleotide sequences of the VGAM245 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM245 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM245 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 24 5 are further 
described hereinbelow with reference to Table 1. 

[7365] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM245 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM245 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7366] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM245 gene, herein designated VGAM is 
inhibition of expression of VGAM245 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM245 correlate with, and may be deduced 
from, the identity of the target genes which VGAM245 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7367] FLJ14124 (Accession NM.024868) is a VGAM245 host tar- 
get gene. FLJ14124 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ14124, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ14124 BINDING SITE, designated 
SEQ ID:2099, to the nucleotide sequence of VGAM245 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:580. 

[7368] a function of VGAM245 is therefore inhibition of FLJ14124 



(Accession NM_024868). Accordingly, utilities of 
VGAM245 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14124. 
FLJ20039 (Accession NM.017635) is another VGAM245 
host target gene. FLJ20039 BINDING SITE is HOST TARGET 
binding site found in the 3' untranslated region of mRNA 
encoded by FLJ20039, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20039 BINDING SITE, 
designated SEQ ID: 1735, to the nucleotide sequence of 
VGAM245 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:580. 
[7369] Another function of VGAM245 is therefore inhibition of 

FLJ20039 (Accession NM.017635). Accordingly, utilities of 
VGAM245 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20039. 
FLJ21369 (Accession NM_024802) is another VGAM245 
host target gene. FLJ21369 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ21369, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of FLJ21369 BINDING SITE, 
designated SEQ ID:2090, to the nucleotide sequence of 
VGAM245 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:580. 

[7370] Another function of VGAM245 is therefore inhibition of 

FLJ21369 (Accession NM.024802). Accordingly, utilities of 
VGAM245 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21369. 
KIAA1577 (Accession XM.035299) is another VGAM245 
host target gene. KIAA1577 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by KIAA1577, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1577 BINDING SITE, 
designated SEQ ID:2690, to the nucleotide sequence of 
VGAM 24 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:580. 

[7371] Another function of VGAM245 is therefore inhibition of 
KIAA1577 (Accession XM_035299). Accordingly, utilities 
of VGAM245 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1577. LOC144524 (Accession XM_096624) is another 



VGAM245 host target gene. LOC144524 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC144524, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC144524 BINDING SITE, designated SEQ ID:3269, to the 
nucleotide sequence of VGAM245 RNA, herein designated 
VGAM RNA, also designated SEQ ID:580. 
[7372] Another function of VGAM245 is therefore inhibition of 

LOC144524 (Accession XM.096624). Accordingly, utilities 
of VGAM245 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144524. LOC150170 (Accession XM.086799) is an- 
other VGAM245 host target gene. LOC150170 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC150170, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150170 BINDING SITE, designated SEQ ID:3143, to 
the nucleotide sequence of VGAM245 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 580. 



[7373] Another function of VGAM245 is therefore inhibition of 

LOC150170 (Accession XM.086799). Accordingly, utilities 
of VGAM245 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150170. LOC150175 (Accession XM.086806) is an- 
other VGAM245 host target gene. LOC150175 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150175, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150175 BINDING SITE, designated SEQ ID:3144, to 
the nucleotide sequence of VGAM245 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 580. 

[7374] Another function of VGAM245 is therefore inhibition of 

LOC150175 (Accession XM.086806). Accordingly, utilities 
of VGAM245 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150175. LOC150215 (Accession XM.086813) is an- 
other VGAM245 host target gene. LOC150215 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC150215, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150215 BINDING SITE, designated SEQ ID:3145, to 
the nucleotide sequence of VGAM245 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 580. 

[7375] Another function of VGAM245 is therefore inhibition of 

LOC150215 (Accession XM.086813). Accordingly, utilities 
of VGAM245 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150215. LOC150218 (Accession XM.086850) is an- 
other VGAM245 host target gene. LOC150218 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150218, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150218 BINDING SITE, designated SEQ ID:3146, to 
the nucleotide sequence of VGAM245 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 580. 

[7376] Another function of VGAM245 is therefore inhibition of 

LOC150218 (Accession XM_086850). Accordingly, utilities 
of VGAM245 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC150218. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 246 (VGAM246) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7377] VGAM246 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM246 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7378] VGAM246 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM246 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

U™] VGAM246 gene encodes a VGAM246 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM246 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM246 precursor RNA is designated SEQ 
ID:232, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:232 is 
located at position 136295 relative to the genome of Vac- 
cinia Virus. 

[7380] VGAM246 precursor RNA folds onto itself, forming 

VGAM246 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7381] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VCAM246 folded precursor RNA into VGAM246 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM246 RNA is designated SEQ ID:581, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[7382] VGAM246 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM246 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM246 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[7383] VGAM246 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM246 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM246 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM246 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM246 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7384] The complementary binding of VGAM246 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM246 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM246 host tar- 
get RNA into VGAM246 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7385] it is appreciated that VGAM246 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM246 host target genes. The mRNA of 
each one of this plurality of VGAM246 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM246 RNA, herein designated VGAM 
RNA, and which when bound by VGAM246 RNA causes in- 



hibition of translation of respective one or more VGAM246 
host target proteins. 

[7386] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM246 gene, herein designated VGAM GENE, on one or 
more VGAM246 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 7387 ] It is yet further appreciated that a function of VGAM246 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM246 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM246 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM246 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7388] Nucleotide sequences of the VGAM246 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM246 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM246 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM246 are further 
described hereinbelow with reference to Table 1. 

[7389] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM246 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM246 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7390] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM246 gene, herein designated VGAM is 
inhibition of expression of VGAM246 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM246 correlate with, and may be deduced 
from, the identity of the target genes which VGAM246 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7391] Chemokine (C-C motif) Receptor-like 1 (CCRL1, Accession 
NM.016557) is a VGAM246 host target gene. CCRL1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CCRL1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CCRL1 BINDING SITE, designated SEQ ID: 1697, to the 
nucleotide sequence of VGAM246 RNA, herein designated 
VGAM RNA, also designated SEQ ID:581. 

[7392] a function of VGAM246 is therefore inhibition of 

Chemokine (C-C motif) Receptor-like 1 (CCRL1, Accession 
NM.016557), a gene which is a G protein-coupled recep- 
tor that binds chemokines of the CC subfamily, especially 
MCP-4, ELC (SCYA19) and TECK (SCYA25). Accordingly, 
utilities of VGAM246 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CCRL1. The function of CCRL1 has been established 



by previous studies. Chemokine receptors are members of 
the 7-transmembrane-spanning, G protein-coupled re- 
ceptor family that recognize small proteins responsible for 
the directed migration of specific cell types. Depending on 
the number of amino acids between the first 2 cysteines 
of their ligands (they may have more than 1 ligand), 
chemokine receptors are designated CCR (adjacent cys- 
teines), CXCR (1 amino acid between the cysteines), or 
CX3CR (3 amino acids between the cysteines). The 'R' des- 
ignation refers to proteins that not only bind, but also 
have a signaling function after binding. By searching an 
EST database for PPR1 homologs, Schweickart et al. (2000) 
obtained a cDNA encoding CCRL1, which they called 
CCR11. They initially reported that CCRL1 shares func- 
tional similarity to CCR2 (OMIM Ref. No. 601267) because 
it has a chemotactic response to MCP family chemokines 
(e.g., MCP2; 602283). However, in an erratum, Schwe- 
ickart et al. (2000) corrected their functional data and 
stated that cells expressing CCRL1 do not have a chemo- 
tactic response to MCP family chemokines. They con- 
firmed that CCRL1 binds ELC, SLC, and TECK, as reported 
by Gosling et al. (2000). 
[7393] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 7 394] Schweickart, V. L; Epp, A.; Raport, C. J.; Gray, P. W. : 

CCR11 is a functional receptor for the monocyte chemoat- 
tractant protein family of chemokines. J. Biol. Chem. 275: 
9550-9556, 2000. Note: Erratum: J. Biol. Chem. 276: 856 
only, 2001. ; and 

F395] Gosling, J.; Dairaghi, D. J.; Wang, Y.; Hanley, M.; Talbot, 
D.; Miao, Z.; Schall, T.J. : Cutting edge: identification of a 
novel chemokine receptor that binds dendritic cell- and T 
cel. 

[7396] Further studies establishing the function and utilities of 
CCRL1 are found in John Hopkins OMIM database record 
ID 606065, and in sited publications numbered 
1599-1476 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Platelet-activating Factor Acetyl hydrolase, Isoform 
lb, Alpha Subunit 45kDa (PAFAH1B1, Accession 
NM_000430) is another VGAM246 host target gene. 
PAFAH1B1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PAFAH1B1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of PAFAH1B1 BINDING SITE, designated SEQ 
ID:741, to the nucleotide sequence of VGAM246 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:581. 

[7397] Another function of VGAM246 is therefore inhibition of 
Platelet-activating Factor Acetylhydrolase, Isoform lb, Al- 
pha Subunit 45kDa (PAFAH1B1, Accession NM_000430). 
Accordingly, utilities of VGAM246 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PAFAH1B1. Proteasome (prosome, 
macropain) Subunit, Beta Type, 9 (large multifunctional 
protease 2) (PSMB9, Accession NM_002800) is another 
VGAM246 host target gene. PSMB9 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by PSMB9, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PSMB9 BINDING SITE, 
designated SEQ ID:956, to the nucleotide sequence of 
VGAM246 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:581. 

[7398] Another function of VGAM246 is therefore inhibition of 



Proteasome (prosome, macropain) Subunit, Beta Type, 9 
(large multifunctional protease 2) (PSMB9, Accession 
NM_002800), a gene which is one component of a multi- 
catalytic proteinase complex. Accordingly, utilities of 
VGAM246 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PSMB9. 
The function of PSMB9 has been established by previous 
studies. Driscoll et al. (1993) showed that the MHC-linked 
LMP2 and LMP7 subunits function to amplify specific en- 
dopeptidase activities of the proteasome. Gaczynska et al. 
(1993) presented experiments suggesting that gamma- 
interferon and expression of the LMP2 and LMP7 genes 
should favor the production by proteasomes of the types 
of peptides found on MHC class I molecules, which termi- 
nate almost exclusively with hydrophobic or basic 
residues. Animal model experiments lend further support 
to the function of PSMB9. Van Kaer et al. (1994) generated 
healthy mice with disrupted Lmp2 genes. Proteasomal 
peptidase activity against hydrophobic and basic sub- 
strates but not acidic substrates was lower in spleen and 
liver from mutant mice compared with wildtype mice. Dif- 
ferences in muscle and brain were not significant. Al- 
though flow cytometric analysis showed no difference in 



MHC class I expression, antigen-presenting cells from 
mutant mice were less able to stimulate a T-cell hy- 
bridoma specific for a nucleoprotein (NP) envelope antigen 
of an influenza A virus. Mutant mice also had less than 
half of the wildtype levels of CD8 (see OMIM Ref. No. 
186910)-positive T lymphocytes and generated much 
lower levels of cytotoxic T-cell precursors specific for NP, 
though not for ovalbumin. Van Kaer et al. (1994) con- 
cluded that LMP2 selectively influences antigen processing 
of MHC class l-restricted antigens. 

[7399] it is appreciated that the abovementioned animal model 
for PSMB9 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[7400] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[ 74 ° 1 ] Van Kaer, L; Ashton-Rickardt, P. C; Eichelberger, M.; 

Gaczynska, M.; Nagashima, K.; Rock, K. L; Goldberg, A. L; 
Doherty, P. C; Tonegawa, S. : Altered peptidase and viral- 
specific T cell response in LMP2 mutant mice. Immunity 1: 
533-541, 1994. ; and 

t 74 02] DriscollJ.; Brown, M. G.; Finley, D.; Monaco, J. J. : MHC- 



linked LMP gene products specifically alter peptidase ac- 
tivities of the proteasome. Nature 365: 262-264, 1993. 

[7403] Further studies establishing the function and utilities of 
PSMB9 are found in John Hopkins OMIM database record 
ID 177045, and in sited publications numbered 285-288, 
94 and 2182-2186 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Solute Carrier Family 4, Sodium Bicarbonate Cotrans- 
porter, Member 4 (SLC4A4, Accession NM_003759) is an- 
other VGAM246 host target gene. SLC4A4 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SLC4A4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC4A4 
BINDING SITE, designated SEQ ID:1055, to the nucleotide 
sequence of VGAM246 RNA, herein designated VGAM 
RNA, also designated SEQ ID:581. 

[7404] Another function of VGAM246 is therefore inhibition of 
Solute Carrier Family 4, Sodium Bicarbonate Cotrans- 
porter, Member 4 (SLC4A4, Accession NM_003759), a 
gene which is a sodium bicarbonate cotransporter. Ac- 
cordingly, utilities of VGAM246 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with SLC4A4. The function of SLC4A4 and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM49.Tumor Necrosis Factor, 
Alpha-induced Protein 1 (endothelial) (TNFAIP1, Accession 
NM_021137) is another VCAM246 host target gene. TN- 
FAIP1 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded byTNFAIPl, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of TNFAIP1 BINDING SITE, designated SEQ 
ID: 1944, to the nucleotide sequence of VGAM246 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:581. 

[7405] Another function of VGAM246 is therefore inhibition of 
Tumor Necrosis Factor, Alpha-induced Protein 1 
(endothelial) (TNFAIP1, Accession NM_021137). Accord- 
ingly, utilities of VGAM246 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with TNFAIP1. CAT 5 6 (Accession NM_025263) is an- 
other VGAM246 host target gene. CAT 5 6 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CAT56, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CAT56 BIND- 
ING SITE, designated SEQ ID:2149, to the nucleotide se- 
quence of VGAM246 RNA, herein designated VGAM RNA, 
also designated SEQ ID:581. 

[7406] Another function of VGAM246 is therefore inhibition of 
CAT56 (Accession NM_025263). Accordingly, utilities of 
VGAM246 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAT56. 
FLJ10520 (Accession NM.018124) is another VGAM246 
host target gene. FLJ 10520 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ 10520, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10520 BINDING SITE, 
designated SEQ ID:1785, to the nucleotide sequence of 
VGAM246 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:581. 

[7407] Another function of VGAM246 is therefore inhibition of 



FLJ10520 (Accession NM.018124). Accordingly, utilities of 
VGAM246 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10520. 
FLJ14001 (Accession NM.024677) is another VGAM246 
host target gene. FLJ 14001 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ 14001, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ14001 BINDING SITE, 
designated SEQ ID:2081, to the nucleotide sequence of 
VGAM246 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:581. 
[7408] Another function of VGAM246 is therefore inhibition of 

FLJ14001 (Accession NM_024677). Accordingly, utilities of 
VGAM246 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14001. 
FLJ14917 (Accession NM_032861) is another VGAM246 
host target gene. FLJ 14917 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ14917, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of FLJ14917 BINDING SITE, 
designated SEQ ID:2290, to the nucleotide sequence of 
VGAM246 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:581. 

[7409] Another function of VGAM246 is therefore inhibition of 

FLJ14917 (Accession NM.032861). Accordingly, utilities of 
VGAM246 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14917. 
KIAA0618 (Accession NM.014833) is another VGAM246 
host target gene. KIAA0618 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0618, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0618 BINDING SITE, 
designated SEQ ID: 1564, to the nucleotide sequence of 
VGAM246 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:581. 

[7410] Another function of VGAM246 is therefore inhibition of 
KIAA0618 (Accession NM_014833). Accordingly, utilities 
of VGAM246 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0618. KIAA1750 (Accession XM.043067) is another 



VGAM246 host target gene. KIAA1750 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1750, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1750 BINDING SITE, designated SEQ ID:2812, to the 
nucleotide sequence of VGAM246 RNA, herein designated 
VGAM RNA, also designated SEQ ID:581. 
1 ] Another function of VGAM246 is therefore inhibition of 
KIAA1750 (Accession XM.043067). Accordingly, utilities 
of VGAM246 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1750. MAGEF1 (Accession XM.011074) is another 
VGAM246 host target gene. MAGEF1 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by MAGEF1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of MAGEF1 
BINDING SITE, designated SEQ ID:2555, to the nucleotide 
sequence of VGAM246 RNA, herein designated VGAM 
RNA, also designated SEQ ID:581. 



[7412] Another function of VGAM246 is therefore inhibition of 
MAGEF1 (Accession XM_011074). Accordingly, utilities of 
VGAM246 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAGEF1. 
LOC253017 (Accession XM.171068) is another VGAM246 
host target gene. LOC253017 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC253017, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC253017 BINDING 
SITE, designated SEQ ID:3685, to the nucleotide sequence 
of VGAM246 RNA, herein designated VGAM RNA, also 
designated SEQ ID:581. 

[7413] Another function of VGAM246 is therefore inhibition of 

LOC253017 (Accession XM.171068). Accordingly, utilities 
of VGAM246 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253017. LOC51705 (Accession NM.016242) is an- 
other VGAM246 host target gene. LOC51705 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC51705, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51705 BINDING SITE, designated SEQ ID: 1674, to the 
nucleotide sequence of VGAM246 RNA, herein designated 
VGAM RNA, also designated SEQ ID:581. 

[7414] Another function of VGAM246 is therefore inhibition of 
LOC51705 (Accession NM_016242). Accordingly, utilities 
of VGAM246 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51705. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 247 (VGAM247) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7415] VGAM247 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM247 was detected is described 
hereinabove with reference to Figs. 1-8. 

F416] VGAM 24 7 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM247 host target gene, herein designated VGAM 



HOST TARGET GENE, is a human gene contained in the 
human genome. 
t 7417 ] VGAM247 gene encodes a VGAM247 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM247 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM247 precursor RNA is designated SEQ 
ID:233, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:233 is 
located at position 138880 relative to the genome of Vac- 
cinia Virus. 

t 7418 ] VGAM 24 7 precursor RNA folds onto itself, forming 

VGAM247 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7419] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM247 folded precursor RNA into VGAM247 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM247 RNA is designated SEQ ID:582, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7420] VGAM 24 7 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM247 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 24 7 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

t 7421 ] VGAM 24 7 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM247 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM247 RNA is an accurate or a 



partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM247 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM247 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[7422] The complementary binding of VGAM247 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 24 7 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM247 host tar- 
get RNA into VGAM247 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[7423] it is appreciated that VGAM247 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM247 host target genes. The mRNA of 
each one of this plurality of VGAM247 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM247 RNA, herein designated VGAM 
RNA, and which when bound by VGAM247 RNA causes in- 
hibition of translation of respective one or more VGAM247 
host target proteins. 

[7424] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM247 gene, herein designated VGAM GENE, on one or 
more VGAM247 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 



pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 7425 ] It is yet further appreciated that a function of VGAM247 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM247 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM247 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM247 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7426] Nucleotide sequences of the VGAM247 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM247 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM247 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 24 7 are further 
described hereinbelow with reference to Table 1. 

[7427] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM247 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM247 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7428] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM247 gene, herein designated VGAM is 
inhibition of expression of VGAM247 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM247 correlate with, and may be deduced 
from, the identity of the target genes which VGAM247 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7429] B-cell CLL/lymphoma 11B (zinc finger protein) (BCL11B, 
Accession NM.022898) is a VGAM 24 7 host target gene. 
BCL11B BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
BCL11B, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BCL11B BINDING SITE, designated SEQ 
ID:2019, to the nucleotide sequence of VGAM 24 7 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:582. 

[7430] a function of VGAM247 is therefore inhibition of B-cell 
CLL/lymphoma 11B (zinc finger protein) (BCL11B, Acces- 
sion NM.022898). Accordingly, utilities of VGAM247 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with BCL11B. Fibroblast 
Growth Factor Receptor 4 (FGFR4, Accession NM.022963) 
is another VGAM 24 7 host target gene. FGFR4 BINDING 
SITE1 and FGFR4 BINDING SITE2 are HOST TARGET binding 
sites found in untranslated regions of mRNA encoded by 
FGFR4, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of FGFR4 BINDING SITE1 and FGFR4 BINDING 
SITE2, designated SEQ ID:2022 and SEQ ID:887 respec- 
tively, to the nucleotide sequence of VGAM247 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:582. 

[7431] Another function of VGAM247 is therefore inhibition of Fi- 
broblast Growth Factor Receptor 4 (FGFR4, Accession 
NM_022963), a gene which receptor tyrosine kinase, pref- 
erentially binds acidic FGF. Accordingly, utilities of 



VGAM247 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FGFR4. 
The function of FGFR4 has been established by previous 
studies. Partanen et al. (1991) reported the cDNA cloning 
and analysis of a novel member of the fibroblast growth 
factor receptor (FGFR) gene family expressed in K562 ery- 
throleukemia cells. Its deduced amino acid sequence was 
55% identical with the previously characterized FGFRs, FLG 
(FGFR1; 136350) and BEK (OMIM Ref. No. 176943), and 
had the structural characteristics of an FGFR family mem- 
ber including 3 immunoglobulin-like domains in its extra- 
cellular part. The expression pattern of FGFR4 was found 
to be distinct from that of FLG and BEK and also distinct 
from that of FGFR3 (OMIM Ref. No. 134934), which they 
(Keegan et al., 1991) had also cloned from K562 ery- 
throleukemia cells. To elucidate further the physiologic 
relevance of protein-tyrosine kinases and to search for 
additional members of the gene family as possible factors 
in carcinogenesis, Holtrich et al. (1991) amplified mRNA 
from lung tissue by the polymerase chain reaction (PCR) 
using PTK-specific primers followed by sequencing of the 
clones. They identified a novel protein-tyrosine kinase, 
which they called TKF (tyrosine kinase related to fibroblast 



growth factor receptor). Among a wide variety of cells and 
tissues tested, including human lymphocytes and 
macrophages, TKF was found to be expressed only in lung 
and in some tumors of lung origin as well as in malignan- 
cies not derived from lung tissues. Sequence comparison 
has demonstrated that TKF is identical to FGFR4 (Scott, 
1999). By analysis of somatic cell hybrids and by in situ 
hybridization, Armstrong et al. (1992) mapped the FGFR4 
gene to 5q33-qter, an area involved in leukemias and 
lymphomas. In a radiation hybrid mapping of 18 genes on 
distal 5q, Warrington et al. (1992) found that the FGFR4 
gene lies distal to DRD1 with high probability. Assuming 
that the mapping of DRD1 is correct, FGFR4 would be lo- 
cated in the segment 5q35.1-qter. Using an interspecific 
backcross mapping panel, Avraham et al. (1994) mapped 
the Fgfr4 gene to mouse chromosome 13 in a region of 
homology of synteny with distal human 5q. 

[7432] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7433] Holtrich, U.; Brauninger, A.; Strebhardt, K.; Rubsamen- 
Waigmann, H. : Two additional protein-tyrosine kinases 
expressed in human lung: fourth member of the fibroblast 



growth factor receptor family and an intracellular protein- 
tyrosine kinase. Proc. Nat. Acad. Sci. 88: 10411-10415, 
1991. ; and 

[7434] Avraham, K. B.; Givol, D.; Avivi, A.; Yayon, A.; Copeland, N. 
C; Jenkins, N. A. : Mapping of murine fibroblast growth 
factor receptors refines regions of homology between 
mouse and huma. 

[7435] Further studies establishing the function and utilities of 
FGFR4 are found in John Hopkins OMIM database record 
ID 134935, and in sited publications numbered 993, 
994-995, 273 and 996-1000 listed in the bibliography 
section hereinbelow, which are also hereby incorporated 
by reference. SSH2 (Accession XM.030846) is another 
VGAM247 host target gene. SSH2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by SSH2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SSH2 BINDING SITE, 
designated SEQ ID:2625, to the nucleotide sequence of 
VGAM247 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:582. 

[7436] Another function of VGAM247 is therefore inhibition of 



SSH2 (Accession XM_030846). Accordingly, utilities of 
VGAM247 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SSH2. Fig. 
1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
248 (VGAM248) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[7437] VGAM248 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM248 was detected is described 
hereinabove with reference to Figs. 1-8. 

F438] VGAM248 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM248 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

t 74 39] VGAM248 gene encodes a VGAM248 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM248 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM248 precursor RNA is designated SEQ 
ID:234, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:234 is 
located at position 138729 relative to the genome of Vac- 
cinia Virus. 

[7440] VGAM248 precursor RNA folds onto itself, forming 

VGAM248 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7441] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM248 folded precursor RNA into VGAM248 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM248 RNA is designated SEQ ID:583, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[7442] VGAM248 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM248 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 48 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[ 744 3] VGAM248 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM248 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM248 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 



ing - VGAM248 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM248 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7444] The complementary binding of VGAM248 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM248 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM248 host tar- 
get RNA into VGAM248 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 7445 ] It is appreciated that VGAM248 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM248 host target genes. The mRNA of 
each one of this plurality of VGAM248 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM248 RNA, herein designated VGAM 
RNA, and which when bound by VCAM248 RNA causes in- 
hibition of translation of respective one or more VGAM248 
host target proteins. 

[7446] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM248 gene, herein designated VGAM GENE, on one or 
more VGAM248 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 7447 ] It is yet further appreciated that a function of VGAM248 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM248 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM248 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM248 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7448] Nucleotide sequences of the VGAM248 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
% diced % VGAM248 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM248 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM248 are further 
described hereinbelow with reference to Table 1. 

[7449] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM248 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM248 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7450] As mentioned hereinabove with reference to Fig. 1, a 



function of VGAM248 gene, herein designated VGAM is 
inhibition of expression of VGAM248 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM248 correlate with, and may be deduced 
from, the identity of the target genes which VGAM248 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[7451] Retinoic Acid Receptor, Beta (RARB, Accession 

NM_000965) is a VGAM248 host target gene. RARB BIND- 
ING SITE1 and RARB BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by RARB, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of RARB BINDING SITE1 and RARB 
BINDING SITE2, designated SEQ ID:792 and SEQ ID:1663 
respectively, to the nucleotide sequence of VGAM248 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:583. 

[7452] a function of VGAM248 is therefore inhibition of Retinoic 
Acid Receptor, Beta (RARB, Accession NM_000965), a gene 
which is one member of the steroid/thyroid hormone re- 
ceptor family of ligand-activated transcription factors. Ac- 



cordingly, utilities of VGAM248 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RARB. The function of RARB has been estab- 
lished by previous studies. The 3 retinoic acid receptors, 
alpha (RARA; 180240), beta (RARB), and gamma (RARG; 
180190), are members of the nuclear receptor superfam- 
ily. Retinoic acid was the first morphogen described in 
vertebrates. The RARA and RARB genes are more homolo- 
gous to those of the 2 closely related thyroid hormone re- 
ceptors THRA and THRB, located on chromosomes 17 and 
3, respectively, than to any other members of the nuclear 
receptor family. These observations suggest that the thy- 
roid hormone and retinoic acid receptors evolved by gene, 
and possibly chromosome, duplications from a common 
ancestor which itself diverged rather early in evolution 
from the common ancestor of the steroid receptor group 
of the family. The RARB gene, formerly symbolized HAP, 
maps to 3p24 by somatic cell hybridization and in situ hy- 
bridization. Benbrook et al. (1988) showed a predominant 
distribution in epithelial tissues and therefore used the 
designation RAR(epsilon). By in situ hybridization, Mattei 
et al. (1988) assigned the RARB gene to 3p24. Using dele- 
tion mapping, de The et al. (1990) identified a 27-bp 



fragment located 59-bp upstream of the transcriptional 
start, which confers retinoic acid responsiveness on the 
herpesvirus thymidine kinase promoter. They found indi- 
cations that both alpha and beta receptors act through the 
same DNA sequence. Mattei et al. (1991) assigned the 
corresponding gene to chromosome 14, band A, in the 
mouse, and to chromosome 15 in the rat. Nadeau et al. 
(1992) confirmed assignment of the mouse homolog to 
the centromeric portion of chromosome 14. From a com- 
parison of a hepatitis-B virus (HBV) integration site 
present in a particular human hepatocellular carcinoma 
(HCC; 114550) with the corresponding unoccupied site in 
the nontumorous tissue of the same liver, Dejean et al. 
(1986) found that HBV integration placed the viral se- 
quence next to a liver cell sequence that bears a striking 
resemblance to both an oncogene, ERBA (OMIM Ref. No. 
190120), and the supposed DNA-binding domain of the 
human glucocorticoid receptor (OMIM Ref. No. 138040) 
and estrogen receptor (OMIM Ref. No. 133430) genes. De- 
jean et al. (1986) suggested that this gene, usually silent 
or transcribed at a very low level in normal hepatocytes, 
becomes inappropriately expressed as a consequence of 
HBV integration, thus contributing to the cell transforma- 



tion. By means of a panel of rodent- hum an somatic cell 
hybrid DNAs, Dejean et al. (1986) localized the gene to 
chromosome 3. Further studies by de The et al. (1987) 
suggested that the HAP gene product may be a novel lig- 
and-responsive regulatory protein whose inappropriate 
expression in liver is related to hepatocellular carcinogen- 
esis. Brand et al. (1988) showed that the novel protein 
called HAP (for HBV-activated protein) is a retinoic acid 
receptor. They referred to this receptor as the beta type 
(RARB) and mapped it to 3p25-p21. 

[7453] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7454] Benbrook, D.; Lernhardt, E.; Pfahl, M. : A new retinoic acid 
receptor identified from a hepatocellular carcinoma. 
(Letter) Nature 333: 669-672, 1988. ; and 

[7455] d e The, H.; Marchio, A.; Tiollais, P.; Dejean, A. : A novel 
steroid thyroid hormone receptor-related gene inappro- 
priately expressed in human hepatocellular carcinoma. 
Nature 330: 667-670. 

[7456] Further studies establishing the function and utilities of 
RARB are found in John Hopkins OMIM database record ID 
180220, and in sited publications numbered 1319-1322, 



1331-133 and 2548-1336 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference. Zinc Finger Protein 337 (ZNF337, Accession 
XM_042807) is another VGAM248 host target gene. 
ZNF337 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
ZNF337, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ZNF337 BINDING SITE, designated SEQ 
ID:2806, to the nucleotide sequence of VGAM248 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:583. 

[7457] Another function of VGAM248 is therefore inhibition of 
Zinc Finger Protein 337 (ZNF337, Accession XM_042807). 
Accordingly, utilities of VGAM248 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF337. LOC139231 (Accession 
XM_060020) is another VGAM 2 48 host target gene. 
LOC139231 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC139231, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC139231 BINDING SITE, desig- 
nated SEQ ID:3021, to the nucleotide sequence of 
VGAM248 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:583. 

[7458] Another function of VGAM248 is therefore inhibition of 

LOC139231 (Accession XM_060020). Accordingly, utilities 
of VGAM248 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC139231. LOC221399 (Accession XM.168134) is an- 
other VGAM248 host target gene. LOC221399 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221399, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221399 BINDING SITE, designated SEQ ID:3622, to 
the nucleotide sequence of VGAM248 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:583. 

[7459] Another function of VGAM248 is therefore inhibition of 

LOC221399 (Accession XM_168134). Accordingly, utilities 
of VGAM248 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC221399. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 249 (VCAM249) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7460] VGAM249 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM249 was detected is described 
hereinabove with reference to Figs. 1-8. 

[ 74 61] VGAM249 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM249 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[ 74 62] VGAM249 gene encodes a VGAM249 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM249 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM249 precursor RNA is designated SEQ 
ID:235, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:235 is 
located at position 139033 relative to the genome of Vac- 
cinia Virus. 

[7463] VGAM249 precursor RNA folds onto itself, forming 

VGAM249 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7464] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VCAM249 folded precursor RNA into VGAM249 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM249 RNA is designated SEQ ID:584, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[7465] VGAM249 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM249 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM249 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[7466] VGAM249 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM249 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM249 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM249 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM249 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7467] The complementary binding of VGAM249 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM249 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM249 host tar- 
get RNA into VGAM249 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7468] it is appreciated that VGAM249 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM249 host target genes. The mRNA of 
each one of this plurality of VGAM249 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM249 RNA, herein designated VGAM 
RNA, and which when bound by VGAM249 RNA causes in- 



hibition of translation of respective one or more VGAM249 
host target proteins. 

[7469] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM249 gene, herein designated VGAM GENE, on one or 
more VGAM249 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 747 °] It is yet further appreciated that a function of VGAM249 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM249 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM249 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM249 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7471] Nucleotide sequences of the VGAM249 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM249 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM249 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM249 are further 
described hereinbelow with reference to Table 1. 

[7472] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM249 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM249 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7473] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM249 gene, herein designated VGAM is 
inhibition of expression of VGAM249 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM249 correlate with, and may be deduced 
from, the identity of the target genes which VGAM249 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

F474] DKFZp762E1511 (Accession XM.003460) is a VGAM249 
host target gene. DKFZp762E1511 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DKFZp762E1511, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZp762E1511 BINDING SITE, designated SEQ ID:2530, to 
the nucleotide sequence of VGAM249 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 584. 

[7475] a function of VGAM249 is therefore inhibition of DK- 

FZp762E1511 (Accession XM.003460). Accordingly, utili- 
ties of VGAM249 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp762E1511. LOC123591 (Accession XM.063741) is 
another VGAM249 host target gene. LOC123591 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC123591, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC123591 BINDING SITE, designated SEQ ID:3032, to 
the nucleotide sequence of VGAM249 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 584. 

[7476] Another function of VGAM249 is therefore inhibition of 

LOC123591 (Accession XM_063741). Accordingly, utilities 
of VGAM249 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC123591. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 250 (VGAM250) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7477] VGAM250 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM250 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 747 8] VGAM250 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 



VGAM250 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
t 747 9] VGAM250 gene encodes a VGAM250 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM250 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM250 precursor RNA is designated SEQ 
ID:236, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:236 is 
located at position 139228 relative to the genome of Vac- 
cinia Virus. 

[7480] VGAM250 precursor RNA folds onto itself, forming 

VGAM250 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7481] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM250 folded precursor RNA into VGAM250 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM250 RNA is designated SEQ ID:585, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7482] VGAM250 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM250 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 50 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

t 74 83] VGAM250 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM250 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 



cleotide sequence of VGAM250 RNA is an accurate or a 
partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM250 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM250 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[7484] The complementary binding of VGAM250 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM250 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM250 host tar- 
get RNA into VGAM250 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7485] it is appreciated that VGAM250 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM250 host target genes. The mRNA of 
each one of this plurality of VGAM250 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM250 RNA, herein designated VGAM 
RNA, and which when bound by VGAM250 RNA causes in- 
hibition of translation of respective one or more VGAM250 
host target proteins. 

[7486] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM250 gene, herein designated VGAM GENE, on one or 
more VGAM250 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 



also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 7487 ] It is yet further appreciated that a function of VGAM250 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM250 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM250 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM250 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7488] Nucleotide sequences of the VGAM250 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM250 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM250 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM250 are further 
described hereinbelow with reference to Table 1. 



[7489] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM250 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM250 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7490] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM250 gene, herein designated VGAM is 
inhibition of expression of VGAM250 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM250 correlate with, and may be deduced 
from, the identity of the target genes which VGAM250 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[ 74 9 1 ] Ephrin-B2 (EFNB2, Accession NM.004093) is a VGAM250 
host target gene. EFNB2 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by EFNB2, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of EFNB2 BINDING SITE, des- 
ignated SEQ ID: 1085, to the nucleotide sequence of 



VGAM250 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:585. 
[7492] a function of VGAM250 is therefore inhibition of Ephrin- 
B2 (EFNB2, Accession NM_004093). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with EFNB2. 
Fatty-acid-Coenzyme A Ligase, Long-chain 4 (FACL4, Ac- 
cession NM.022977) is another VGAM250 host target 
gene. FACL4 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
FACL4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FACL4 BINDING SITE, designated SEQ 
ID:2025, to the nucleotide sequence of VGAM250 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:585. 

[7493] Another function of VGAM250 is therefore inhibition of 

Fatty-acid-Coenzyme A Ligase, Long-chain 4 (FACL4, Ac- 
cession NM_022977). Accordingly, utilities of VGAM250 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FACL4. GATA Bind- 
ing Protein 2 (GATA2, Accession NM_002050) is another 



VGAM250 host target gene. CATA2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by GATA2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GATA2 BINDING SITE, 
designated SEQ ID:892, to the nucleotide sequence of 
VGAM250 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:585. 
[7494] Another function of VGAM250 is therefore inhibition of 
GATA Binding Protein 2 (GATA2, Accession NM_002050). 
Accordingly, utilities of VGAM250 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GATA2. Insulin Receptor Substrate 2 (IRS2, 
Accession XM_007095) is another VGAM250 host target 
gene. IRS2 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
IRS2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of IRS2 BINDING SITE, designated SEQ ID:2540, to 
the nucleotide sequence of VGAM250 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:585. 



[7495] Another function of VGAM250 is therefore inhibition of 
Insulin Receptor Substrate 2 (IRS2, Accession 
XM_007095), a gene which may mediate the control of 
various cellular processes by insulin. Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with IRS2. 
The function of IRS2 has been established by previous 
studies. The protein IRS1 (OMIM Ref. No. 147545) acts as 
an interface between signaling proteins with Src homol- 
ogy-2 domains (SH2 proteins) and the receptors for in- 
sulin (INS; 176730), IGF2 (OMIM Ref. No. 147470), growth 
hormone (GH1; 139250), several interleukins (IL4, 
147780; IL9, 146931; IL13, 147683), and other cytokines. 
It regulates gene expression and stimulates mitogenesis 
and appears to mediate insulin/IGFl-stimulated glucose 
transport. Thus, the finding that survival of the homozy- 
gous Irsl knockout mouse with only mild resistance to 
hypertension was surprising. This dilemma was provision- 
ally resolved by the discovery by Sun et al. (1995) of a 
second IRS signaling protein in mouse. They purified and 
cloned a likely candidate from mouse myeloid progenitor 
cells and, because of its resemblance to IRS1, they desig- 
nated it IRS2. Alignment of the sequences of IRS2 and IRS1 



demonstrated a highly conserved N terminus containing a 
pleckstrin-homology domain and a phosphotyrosine-bind- 
ing (PTB) domain, and a poorly conserved C terminus con- 
taining several tyrosine phosphorylation motifs. IRS2 is 
expressed in many cells, including tissues from the ho- 
mozygous IRS1 knockout mouse. Sun et al. (1995) sug- 
gested that IRS2 may be essential for signaling by several 
receptor systems. Mammarella et al. (2000) genotyped 
193 Italian patients with type II diabetes (OMIM Ref. No. 
125853) and 206 control subjects for the IRS2 G1057D 
polymorphism (600797.0001). They found evidence for a 
strong association between type II diabetes and the poly- 
morphism, which appears to be protective against type II 
diabetes in a codominant fashion Animal model experi- 
ments lend further support to the function of IRS2. Tobe 
et al. (2001) observed that Irs2-deficient mice (Kubota et 
al. (2000)) showed increased adiposity with increased 
serum leptin level, suggesting leptin resistance before the 
mice developed diabetes. Using oligonucleotide microar- 
ray and Northern blot analyses to analyze gene expres- 
sion, Tobe et al. (2001) detected increased expression of 
SREBP1, a downstream target of insulin, in Irs2-deficient 
mouse liver. Using high dose leptin administration, They 



provided evidence that leptin resistance in Irs2-deficient 
mice is causally related to SREBP1 gene induction. The au- 
thors concluded that Irs2 gene disruption results in leptin 
resistance, causing SREBP1 gene induction, obesity, fatty 
liver, and diabetes 

[7496] it is appreciated that the abovementioned animal model 
for IRS2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[7497] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 74 98] Sun, X. J.; Wang, L.-M.; Zhang, Y.; Yenush, L; Myers, M. 

C, Jr.; Glasheen, E.; Lane, W. S.; Pierce, J. H.; White, M. F. : 
Role of IRS-2 in insulin and cytokine signalling. Nature 
377: 173-177, 1995. ; and 

[7499] Tobe, K.; Suzuki, R.; Aoyama, M.; Yamauchi, T.; Kamon, J.; 
Kubota, N.; Terauchi, Y.; Matsui, J.; Akanuma, Y.; Kimura, 
S.; Tanaka, J.; Abe, M.; OhsumiJ.; Nagai, R.; Kadowaki, T. 
: Incre. 

[7500] Further studies establishing the function and utilities of 
IRS2 are found in John Hopkins OMIM database record ID 
600797, and in sited publications numbered 17, 



351-353, 2864, 249 and 3050-356 listed in the bibliog- 
raphy section hereinbelow, which are also hereby incorpo- 
rated by reference. Phenylalanine Hydroxylase (PAH, Ac- 
cession NM.000277) is another VGAM250 host target 
gene. PAH BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
PAH, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of PAH BINDING SITE, designated SEQ ID:725, to 
the nucleotide sequence of VGAM250 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:585. 
[7501] Another function of VGAM250 is therefore inhibition of 
Phenylalanine Hydroxylase (PAH, Accession NM.000 2 77). 
Accordingly, utilities of VGAM250 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PAH. Podocalyxin-like (PODXL, Accession 
NM_005397) is another VGAM250 host target gene. 
PODXL BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
PODXL, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of PODXL BINDING SITE, designated SEQ 
ID:1207, to the nucleotide sequence of VGAM250 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:585. 

[7502] Another function of VGAM250 is therefore inhibition of 
Podocalyxin-like (PODXL, Accession NM_005397), a gene 
which is an antiadhesin. Accordingly, utilities of VGAM250 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PODXL. The func- 
tion of PODXL and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM165.Ribosomal Protein L15 (RPL15, Accession 
NM.002948) is another VGAM250 host target gene. RPL15 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by RPL15, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of RPL15 BINDING SITE, designated SEQ ID:973, to the nu- 
cleotide sequence of VGAM250 RNA, herein designated 
VGAM RNA, also designated SEQ ID:585. 

[7503] Another function of VGAM250 is therefore inhibition of 



Ribosomal Protein L15 (RPL15, Accession NM_002948). 
Accordingly, utilities of VGAM250 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RPL15. Serine (or cysteine) Proteinase In- 
hibitor, Clade E (nexin, plasminogen activator inhibitor 
type 1), Member 1 (SERPINE1, Accession NM_000602) is 
another VGAM250 host target gene. SERPINE1 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by SERPINE1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SERPINE1 BINDING SITE, designated SEQ ID:758, to the nu- 
cleotide sequence of VGAM250 RNA, herein designated 
VGAM RNA, also designated SEQ ID:585. 
[7504] Another function of VGAM250 is therefore inhibition of 
Serine (or cysteine) Proteinase Inhibitor, Clade E (nexin, 
plasminogen activator inhibitor type 1), Member 1 
(SERPINE1, Accession NM_000602). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with SER- 
PINE1. ABIN-2 (Accession NM_024309) is another 
VGAM250 host target gene. ABIN-2 BINDING SITE is HOST 



TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ABIN-2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ABIN-2 BINDING 
SITE, designated SEQ ID:2057, to the nucleotide sequence 
of VGAM250 RNA, herein designated VGAM RNA, also 
designated SEQ ID:585. 

[7505] Another function of VGAM250 is therefore inhibition of 
ABIN-2 (Accession NM_024309). Accordingly, utilities of 
VGAM250 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ABIN-2. 
C20orf48 (Accession NM.024960) is another VGAM250 
host target gene. C20orf48 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by C20orf48, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of C20orf48 BINDING SITE, 
designated SEQ ID:2118, to the nucleotide sequence of 
VGAM250 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:585. 

[7506] Another function of VGAM250 is therefore inhibition of 



C20orf48 (Accession NM.024960). Accordingly, utilities of 
VGAM250 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C20orf48. 
Chromosome 9 Open Reading Frame 7 (C9orf7, Accession 
NM.017586) is another VGAM250 host target gene. 
C9orf7 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
C9orf7, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C9orf7 BINDING SITE, designated SEQ 
ID:1724, to the nucleotide sequence of VGAM250 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:585. 

[7507] Another function of VGAM250 is therefore inhibition of 

Chromosome 9 Open Reading Frame 7 (C9orf7, Accession 
NM_017586). Accordingly, utilities of VGAM250 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C9orf7. Dual Specificity 
Phosphatase 10 (DUSP10, Accession NM.007207) is an- 
other VGAM250 host target gene. DUSP10 BINDING SITE1 
and DUSP10 BINDING SITE2 are HOST TARGET binding 
sites found in untranslated regions of mRNA encoded by 



DUSP10, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DUSP10 BINDING SITE1 and DUSP10 BINDING 
SITE2, designated SEQ ID:1364 and SEQ ID:2501 respec- 
tively, to the nucleotide sequence of VGAM250 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:585. 

[7508] Another function of VGAM250 is therefore inhibition of 
Dual Specificity Phosphatase 10 (DUSP10, Accession 
NM.007207). Accordingly, utilities of VGAM250 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DUSP10. FLJ12892 
(Accession XM.042173) is another VGAM250 host target 
gene. FLJ12892 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ12892, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ12892 BINDING SITE, designated 
SEQ ID:2802, to the nucleotide sequence of VGAM250 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:585. 



[7509] Another function of VGAM250 is therefore inhibition of 

FLJ12892 (Accession XM_042173). Accordingly, utilities of 
VGAM250 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12892. 
FLJ22059 (Accession NM.022752) is another VGAM2 50 
host target gene. FLJ22059 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ22059, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22059 BINDING SITE, 
designated SEQ ID:2003, to the nucleotide sequence of 
VGAM250 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:585. 

[7510] Another function of VGAM250 is therefore inhibition of 

FLJ22059 (Accession NM_022752). Accordingly, utilities of 
VGAM250 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22059. 
HEMK (Accession NM.016173) is another VGAM250 host 
target gene. HEMK BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by HEMK, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of HEMK BINDING SITE, designated SEQ 
ID:1669, to the nucleotide sequence of VGAM250 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:585. 

[7511] Another function of VGAM250 is therefore inhibition of 
HEMK (Accession NM.016173). Accordingly, utilities of 
VGAM250 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HEMK. 
KIAA0227 (Accession XM.027236) is another VGAM250 
host target gene. KIAA0227 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0227, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0227 BINDING SITE, 
designated SEQ ID:2578, to the nucleotide sequence of 
VGAM250 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:585. 

[7512] Another function of VGAM250 is therefore inhibition of 
KIAA0227 (Accession XM_027236). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA0227. KIAA0527 (Accession XM.171054) is another 
VGAM250 host target gene. KIAA0527 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0527, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0527 BINDING SITE, designated SEQ ID:3684, to the 
nucleotide sequence of VGAM250 RNA, herein designated 
VGAM RNA, also designated SEQ ID:585. 
[7513] Another function of VGAM250 is therefore inhibition of 
KIAA0527 (Accession XM.171054). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0527. KIAA1244 (Accession XM.050424) is another 
VGAM250 host target gene. KIAA1244 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1244, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1244 BINDING SITE, designated SEQ ID:2930, to the 
nucleotide sequence of VGAM250 RNA, herein designated 



VGAM RNA, also designated SEQ ID:585. 

[7514] Another function of VGAM250 is therefore inhibition of 
KIAA1244 (Accession XM_050424). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1244. KIAA1649 (Accession XM.040095) is another 
VGAM250 host target gene. KIAA1649 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1649, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1649 BINDING SITE, designated SEQ ID:2771, to the 
nucleotide sequence of VGAM250 RNA, herein designated 
VGAM RNA, also designated SEQ ID:585. 

[7515] Another function of VGAM250 is therefore inhibition of 
KIAA1649 (Accession XM.040095). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1649. KIAA1981 (Accession XM_114000) is another 
VGAM250 host target gene. KIAA1981 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1981, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1981 BINDING SITE, designated SEQ ID:3431, to the 
nucleotide sequence of VGAM250 RNA, herein designated 
VGAM RNA, also designated SEQ ID:585. 

[7516] Another function of VGAM250 is therefore inhibition of 
KIAA1981 (Accession XNL114000). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1981. MGC2306 (Accession NM.032638) is another 
VGAM250 host target gene. MGC2306 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by MGC2306, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC2306 
BINDING SITE, designated SEQ ID:2266, to the nucleotide 
sequence of VGAM250 RNA, herein designated VGAM 
RNA, also designated SEQ ID:585. 

[7517] Another function of VGAM250 is therefore inhibition of 
MGC2306 (Accession NM_032638). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
MGC2306. Ribosomal Protein L39-like (RPL39L, Accession 
NM.052969) is another VGAM250 host target gene. 
RPL39L BINDING SITE is HOST TARGET binding site found 
in the 5 X untranslated region of mRNA encoded by 
RPL39L, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of RPL39L BINDING SITE, designated SEQ 
ID:2352, to the nucleotide sequence of VGAM250 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:585. 

[7518] Another function of VGAM250 is therefore inhibition of 
Ribosomal Protein L39-like (RPL39L, Accession 
NM_052969). Accordingly, utilities of VGAM250 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RPL39L. Syntaphilin (SNPH, 
Accession NM.014723) is another VGAM2 50 host target 
gene. SNPH BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SNPH, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 



quences of SNPH BINDING SITE, designated SEQID:1531, 
to the nucleotide sequence of VGAM250 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:585. 

[7519] Another function of VGAM250 is therefore inhibition of 
Syntaphilin (SNPH, Accession NM_014723). Accordingly, 
utilities of VGAM250 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SNPH. TMG3 (Accession NM.024082) is another 
VGAM250 host target gene. TMG3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by TMG3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of TMG3 BINDING SITE, 
designated SEQ ID:2053, to the nucleotide sequence of 
VGAM250 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:585. 

[7520] Another function of VGAM250 is therefore inhibition of 
TMG3 (Accession NM_024082). Accordingly, utilities of 
VGAM250 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TMG3. 
LOC145240 (Accession XM.085068) is another VGAM2 50 
host target gene. LOC145240 BINDING SITE is HOST TAR- 



GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC145240, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC145240 BINDING 
SITE, designated SEQ ID:3076, to the nucleotide sequence 
of VGAM250 RNA, herein designated VGAM RNA, also 
designated SEQ ID:585. 

[7521] Another function of VGAM250 is therefore inhibition of 

LOC145240 (Accession XM_085068). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145240. LOC146287 (Accession XM.096967) is an- 
other VGAM250 host target gene. LOC146287 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC146287, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146287 BINDING SITE, designated SEQ ID:3284, to 
the nucleotide sequence of VGAM250 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:585. 

[7522] Another function of VGAM250 is therefore inhibition of 



LOC146287 (Accession XM.096967). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146287. LOC148696 (Accession XM.097505) is an- 
other VGAM250 host target gene. LOC148696 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148696, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148696 BINDING SITE, designated SEQ ID:3301, to 
the nucleotide sequence of VGAM250 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:585. 
[7523] Another function of VGAM250 is therefore inhibition of 

LOC148696 (Accession XM_097505). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148696. LOC150577 (Accession XM.097918) is an- 
other VGAM250 host target gene. LOC150577 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC150577, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC150577 BINDING SITE, designated SEQ ID:3330, to 
the nucleotide sequence of VGAM250 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:585. 

[7524] Another function of VGAM250 is therefore inhibition of 

LOC150577 (Accession XM_097918). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150577. LOC151521 (Accession XM.098076) is an- 
other VGAM250 host target gene. LOC151521 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC151521, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151521 BINDING SITE, designated SEQ ID:3347, to 
the nucleotide sequence of VGAM250 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:585. 

[7525] Another function of VGAM250 is therefore inhibition of 

LOC151521 (Accession XM_098076). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151521. LOC157273 (Accession XM.098743) is an- 



other VGAM250 host target gene. LOC157273 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157273, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157273 BINDING SITE, designated SEQ ID:3379, to 
the nucleotide sequence of VGAM250 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:585. 
[7526] Another function of VGAM250 is therefore inhibition of 

LOC157273 (Accession XM.098743). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157273. LOC163682 (Accession XM.099402) is an- 
other VGAM250 host target gene. LOC163682 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC163682, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC163682 BINDING SITE, designated SEQ ID:3398, to 
the nucleotide sequence of VGAM250 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:585. 



[7527] Another function of VGAM250 is therefore inhibition of 

LOC163682 (Accession XM_099402). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC163682. LOC221749 (Accession XM.166341) is an- 
other VGAM250 host target gene. LOC221749 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221749, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221749 BINDING SITE, designated SEQ ID:3549, to 
the nucleotide sequence of VGAM250 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:585. 

[7528] Another function of VGAM250 is therefore inhibition of 

LOC221749 (Accession XM.166341). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221749. LOC222234 (Accession XM.168558) is an- 
other VGAM250 host target gene. LOC222234 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222234, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222234 BINDING SITE, designated SEQ ID:3646, to 
the nucleotide sequence of VGAM250 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:585. 

[7529] Another function of VGAM250 is therefore inhibition of 

LOC222234 (Accession XM.168558). Accordingly, utilities 
of VGAM250 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222234. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 251 (VGAM251) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7530] VGAM251 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM251 was detected is described 
hereinabove with reference to Figs. 1-8. 

F531] VGAM251 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM251 host target gene, herein designated VGAM 



HOST TARGET GENE, is a human gene contained in the 
human genome. 
F532] VGAM251 gene encodes a VGAM2 51 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM251 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM251 precursor RNA is designated SEQ 
ID:237, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:237 is 
located at position 137709 relative to the genome of Vac- 
cinia Virus. 

[7533] VGAM251 precursor RNA folds onto itself, forming 

VGAM251 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7534] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM251 folded precursor RNA into VGAM251 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM251 RNA is designated SEQ ID:586, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7535] VGAM251 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM251 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM251 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[7536] VGAM251 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM251 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM251 RNA is an accurate or a 



partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM251 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM251 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[7537] The complementary binding of VGAM251 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM251 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM251 host tar- 
get RNA into VGAM251 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[7538] it is appreciated that VGAM251 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM251 host target genes. The mRNA of 
each one of this plurality of VGAM251 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM251 RNA, herein designated VGAM 
RNA, and which when bound by VGAM251 RNA causes in- 
hibition of translation of respective one or more VGAM251 
host target proteins. 

[7539] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM251 gene, herein designated VGAM GENE, on one or 
more VGAM251 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 



pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 754 °] It is yet further appreciated that a function of VGAM251 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM251 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM251 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM251 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7541] Nucleotide sequences of the VGAM251 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM251 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM251 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM251 are further 
described hereinbelow with reference to Table 1. 

[7542] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM251 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM251 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7543] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM251 gene, herein designated VGAM is 
inhibition of expression of VGAM251 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM251 correlate with, and may be deduced 
from, the identity of the target genes which VGAM251 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

F544] ADAMTS-like 1 (ADAMTSL1, Accession NM.139264) is a 
VGAM251 host target gene. ADAMTSL1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ADAMTSL1, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
ADAMTSL1 BINDING SITE, designated SEQ ID:2479, to the 
nucleotide sequence of VGAM251 RNA, herein designated 



VGAM RNA, also designated SEQ ID:586. 
[7545] a function of VGAM251 is therefore inhibition of 

ADAMTS-like 1 (ADAMTSL1, Accession NM.139264). Ac- 
cordingly, utilities of VGAM251 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ADAMTSL1. KIAA1862 (Accession 
XM.044212) is another VGAM251 host target gene. 
KIAA1862 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
KIAA1862, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of KIAA1862 BINDING SITE, designated SEQ 
ID:2834, to the nucleotide sequence of VGAM251 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:586. 

[7546] Another function of VGAM251 is therefore inhibition of 
KIAA1862 (Accession XM.044212). Accordingly, utilities 
of VGAM251 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1862. LOC153951 (Accession XM.087812) is another 
VGAM251 host target gene. LOC153951 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 



region of mRNA encoded by LOC153951, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC153951 BINDING SITE, designated SEQ ID:3184, to the 
nucleotide sequence of VGAM251 RNA, herein designated 
VGAM RNA, also designated SEQ ID:586. 

[7547] Another function of VGAM251 is therefore inhibition of 

LOC153951 (Accession XM_087812). Accordingly, utilities 
of VGAM251 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153951. LOC221596 (Accession XM.166331) is an- 
other VGAM251 host target gene. LOC221596 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221596, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221596 BINDING SITE, designated SEQ ID:3548, to 
the nucleotide sequence of VGAM251 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 586. 

[7548] Another function of VGAM251 is therefore inhibition of 

LOC221596 (Accession XM.166331). Accordingly, utilities 



of VGAM251 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221596. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 252 (VGAM252) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7549] VGAM252 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM252 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7550] VGAM252 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM252 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7551] VGAM252 gene encodes a VGAM252 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM252 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM252 precursor RNA is designated SEQ 
ID:238, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:238 is 
located at position 140854 relative to the genome of Vac- 
cinia Virus. 

[7552] VGAM252 precursor RNA folds onto itself, forming 

VGAM252 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7553] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM252 folded precursor RNA into VGAM252 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM252 RNA is designated SEQ ID:587, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[7554] VGAM252 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM252 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM252 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[7555] VGAM252 RNA, herein designated VGAM RNA, binds com- 
plementary to one or more host target binding sites lo- 
cated in untranslated regions of VGAM252 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM252 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 



ing - VGAM252 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM252 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7556] The complementary binding of VGAM252 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM252 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM252 host tar- 
get RNA into VGAM252 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 7557 ] It is appreciated that VGAM252 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM252 host target genes. The mRNA of 
each one of this plurality of VGAM2 52 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM252 RNA, herein designated VGAM 
RNA, and which when bound by VCAM252 RNA causes in- 
hibition of translation of respective one or more VGAM252 
host target proteins. 

[7558] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM252 gene, herein designated VGAM GENE, on one or 
more VGAM252 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[7559] | t j S yet further appreciated that a function of VGAM252 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM252 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM252 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM252 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7560] Nucleotide sequences of the VGAM252 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
% diced % VGAM252 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM252 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM252 are further 
described hereinbelow with reference to Table 1. 

[7561] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM252 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM252 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7562] a s mentioned hereinabove with reference to Fig. 1, a 



function of VGAM252 gene, herein designated VGAM is 
inhibition of expression of VGAM252 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM252 correlate with, and may be deduced 
from, the identity of the target genes which VGAM252 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

F563] ESAM (Accession NM.138961) is a VGAM252 host target 
gene. ESAM BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
ESAM, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of ESAM BINDING SITE, designated SEQ ID:2461, 
to the nucleotide sequence of VGAM252 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:587. 

[7564] a function of VGAM252 is therefore inhibition of ESAM 
(Accession NM.138961). Accordingly, utilities of 
VGAM252 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ESAM. 
KIAA0379 (Accession XM.042860) is another VGAM252 
host target gene. KIAA0379 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by KIAA0379, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0379 BINDING SITE, 
designated SEQ ID:2809, to the nucleotide sequence of 
VGAM252 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:587. 

[7565] Another function of VGAM252 is therefore inhibition of 
KIAA0379 (Accession XM_042860). Accordingly, utilities 
of VGAM252 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0379. LOC161784 (Accession XM.091123) is another 
VGAM252 host target gene. LOC161784 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LOC161784, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC161784 BINDING SITE, designated SEQ ID:3241, to the 
nucleotide sequence of VGAM252 RNA, herein designated 
VGAM RNA, also designated SEQ ID:587. 

[7566] Another function of VGAM252 is therefore inhibition of 

LOC161784 (Accession XM_091123). Accordingly, utilities 



of VGAM252 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC161784. LOC255229 (Accession XM.170928) is an- 
other VGAM252 host target gene. LOC255229 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC255229, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255229 BINDING SITE, designated SEQ ID:3676, to 
the nucleotide sequence of VGAM252 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 587. 
[7567] Another function of VGAM252 is therefore inhibition of 

LOC255229 (Accession XM_170928). Accordingly, utilities 
of VGAM252 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255229. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 253 (VGAM253) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[7568] VGAM253 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM253 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7569] VGAM253 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM253 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7570] VGAM253 gene encodes a VGAM253 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM253 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM253 precursor RNA is designated SEQ 
ID:239, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:239 is 
located at position 140990 relative to the genome of Vac- 
cinia Virus. 

[7571] VGAM253 precursor RNA folds onto itself, forming 

VGAM253 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[7572] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM253 folded precursor RNA into VGAM253 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM253 RNA is designated SEQ ID:588, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7573] VGAM253 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM253 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM253 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 



CODING and 3^UTR respectively. 

VGAM253 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM253 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM253 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM253 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM253 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[7575] The complementary binding of VGAM253 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM253 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM253 host tar- 
get RNA into VGAM253 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7576] it is appreciated that VGAM253 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM253 host target genes. The mRNA of 
each one of this plurality ofVGAM253 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM253 RNA, herein designated VGAM 
RNA, and which when bound by VGAM253 RNA causes in- 
hibition of translation of respective one or more VGAM253 
host target proteins. 

t 7577 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM253 gene, herein designated VGAM GENE, on one or 
more VGAM253 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 7578 ] It is yet further appreciated that a function of VGAM253 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM253 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM253 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM253 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7579] Nucleotide sequences of the VGAM253 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM253 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM253 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM253 are further 
described hereinbelow with reference to Table 1. 

[7580] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM253 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM253 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7581] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM253 gene, herein designated VGAM is 
inhibition of expression of VGAM253 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM253 correlate with, and may be deduced 
from, the identity of the target genes which VGAM253 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7582] Huntingtin Interacting Protein 2 (HIP2, Accession 

NM_005339) is a VGAM253 host target gene. HIP2 BIND- 



ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by HIP2, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of HIP2 
BINDING SITE, designated SEQ ID:1201, to the nucleotide 
sequence of VGAM253 RNA, herein designated VGAM 
RNA, also designated SEQ ID:588. 

[7583] a function of VGAM253 is therefore inhibition of Hunt- 

ingtin Interacting Protein 2 (HIP2, Accession NM.005339). 
Accordingly, utilities of VGAM253 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HIP2. IL2-inducible T-cell Kinase (ITK, Ac- 
cession NM.005546) is another VGAM253 host target 
gene. ITK BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
ITK, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of ITK BINDING SITE, designated SEQ ID: 1224, to 
the nucleotide sequence of VGAM253 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 588. 

[7584] Another function of VGAM253 is therefore inhibition of 



IL2-inducible T-cell Kinase (ITK, Accession NM.005546), a 
gene which plays a role in t cell proliferation and differen- 
tiation. Accordingly, utilities of VGAM253 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with ITK. The function of ITK and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM191.0ne Cut Domain, 
Family Member 1 (ONECUT1, Accession XM.030712) is 
another VGAM253 host target gene. ONECUT1 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by ONECUT1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ONECUT1 BINDING SITE, designated SEQ ID:2622, to the 
nucleotide sequence of VGAM253 RNA, herein designated 
VGAM RNA, also designated SEQ ID:588. 
[7585] Another function of VGAM253 is therefore inhibition of 
One Cut Domain, Family Member 1 (ONECUT1, Accession 
XM_030712), a gene which is very strongly similar to 
murine Hnf6 and may regulate transcription of liver- 
specific genes. Accordingly, utilities of VGAM253 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ONECUT1. The function of 
ONECUT1 has been established by previous studies. 
Lemaigre et al. (1996) isolated from rat liver a transcrip- 
tion factor, which they called hepatocyte nuclear factor-6, 
that contains 2 different DNA-binding domains: a novel 
type of homeodomain, and a homolog of the Drosophila 
cut domain. A similar bipartite sequence had been found 
only in the genome of Caenorhabditis elegans. The HNF6 
cDNA encodes a protein of 465 amino acids. By RNase 
protection assay, the expression of HNF6 was found to be 
highest in liver, but was also detectable in brain, spleen, 
and testis. Animal model experiments lend further sup- 
port to the function of ONECUT1. During mouse develop- 
ment, Hnf6 is expressed in the epithelial cells that are 
precursors of the exocrine and endocrine pancreatic cells. 
Jacquemin et al. (2000) investigated the role of Hnf6 in 
pancreas differentiation by inactivating its gene in the 
mouse. In hnf6-null embryos, the exocrine pancreas ap- 
peared to be normal but endocrine cell differentiation was 
impaired. The expression of neurogenin-3 (NGN3; 
604882), a transcription factor that is essential for deter- 
mination of endocrine cell precursors, was almost abol- 



ished. Consistent with this, Jacquemin et al. (2000) 
demonstrated that Hnf6 binds to and stimulates the ngn3 
gene promoter. At birth, only a few endocrine cells were 
found and the islets of Langerhans were missing. Later, 
the number of endocrine cells increased and islets ap- 
peared. However, the architecture of the islets was per- 
turbed, and the beta cells were deficient in glucose trans- 
porter^ (SLC2A2; 138160) expression. Adult hnf6-null 
mice were diabetic. The authors concluded that Hnf6 con- 
trols pancreatic endocrine differentiation at the precursor 
stage and stated that their data identify Hnf6 as the first 
positive regulator of the proendocrine gene ngn3 in the 
pancreas. 

[7586] it is appreciated that the abovementioned animal model 
for ONECUT1 is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[7587] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7588] jacquemin, P.; Durviaux, S. M.; Jensen, J.; Godfraind, C; 
Gradwohl, G.; Guillemot, F.; Madsen, O. D.; Carmeliet, P.; 
Dewerchin, M.; Collen, D.; Rousseau, G. G.; Lemaigre, F. P. 



: Transcription factor hepatocyte nuclear factor 6 regu- 
lates pancreatic endocrine cell differentiation and controls 
expression of the proendocrine gene ngn3. Molec. Cell. 
Biol. 20: 4445-4454, 2000. ; and 
[7589] Lemaigre, F. P.; Durviaux, S. M.; Truong, O.; Lannoy, V. J.; 
HsuanJ.J.; Rousseau, G. G. : Hepatocyte nuclear factor 6, 
a transcription factor that contains a novel type of home- 
odom. 

[7590] Further studies establishing the function and utilities of 
ONECUT1 are found in John Hopkins OMIM database 
record ID 604164, and in sited publications numbered 
1807-1812 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Butyrophilin, Subfamily 3, Member A2 (BTN3A2, Ac- 
cession NM_007047) is another VGAM253 host target 
gene. BTN3A2 BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
BTN3A2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BTN3A2 BINDING SITE, designated SEQ 
ID:1354, to the nucleotide sequence of VGAM253 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:588. 

[7591] Another function of VGAM253 is therefore inhibition of 

Butyrophilin, Subfamily 3, Member A2 (BTN3A2, Accession 
NM_007047). Accordingly, utilities of VGAM253 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTN3A2. Butyrophilin, Sub- 
family 3, Member A3 (BTN3A3, Accession NM.006994) is 
another VGAM253 host target gene. BTN3A3 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by BTN3A3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of BTN3A3 
BINDING SITE, designated SEQ ID:1343, to the nucleotide 
sequence of VGAM253 RNA, herein designated VGAM 
RNA, also designated SEQ ID:588. 

[7592] Another function of VGAM253 is therefore inhibition of 

Butyrophilin, Subfamily 3, Member A3 (BTN3A3, Accession 
NM_006994). Accordingly, utilities of VGAM253 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTN3A3. IDN3 (Accession 
NM.133433) is another VGAM253 host target gene. IDN3 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by IDN3, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
IDN3 BINDING SITE, designated SEQ ID:2416, to the nu- 
cleotide sequence of VGAM253 RNA, herein designated 
VGAM RNA, also designated SEQ ID:588. 

[7593] Another function of VGAM253 is therefore inhibition of 
IDN3 (Accession NM_133433). Accordingly, utilities of 
VGAM253 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IDN3. 
KIAA1635 (Accession XM_042203) is another VGAM2 53 
host target gene. KIAA1635 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1635, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1635 BINDING SITE, 
designated SEQ ID:2803, to the nucleotide sequence of 
VGAM253 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:588. 

[7594] Another function of VGAM253 is therefore inhibition of 
KIAA1635 (Accession XM_042203). Accordingly, utilities 



of VGAM253 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1635. LOC130106 (Accession XM.059399) is another 
VGAM253 host target gene. LOC130106 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC130106, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC130106 BINDING SITE, designated SEQ ID:3008, to the 
nucleotide sequence of VGAM253 RNA, herein designated 
VGAM RNA, also designated SEQ ID:588. 
[7595] Another function of VGAM253 is therefore inhibition of 

LOC130106 (Accession XM_059399). Accordingly, utilities 
of VGAM253 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130106. LOC151031 (Accession XM.103784) is an- 
other VGAM253 host target gene. LOC151031 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC151031, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC151031 BINDING SITE, designated SEQ ID:3403, to 
the nucleotide sequence of VGAM253 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 588. 

[7596] Another function of VGAM253 is therefore inhibition of 

LOC151031 (Accession XM_103784). Accordingly, utilities 
of VGAM253 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151031. LOC162545 (Accession XM.102745) is an- 
other VGAM253 host target gene. LOC162545 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC162545, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC162545 BINDING SITE, designated SEQ ID:3402, to 
the nucleotide sequence of VGAM253 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 588. 

[7597] Another function of VGAM253 is therefore inhibition of 

LOC162545 (Accession XM_102745). Accordingly, utilities 
of VGAM253 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC162545. LOC165666 (Accession XM.093359) is an- 
other VGAM253 host target gene. LOC165666 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC165666, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC165666 BINDING SITE, designated SEQ ID:3257, to 
the nucleotide sequence of VGAM253 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 588. 

[7598] Another function of VGAM253 is therefore inhibition of 

LOC165666 (Accession XM.093359). Accordingly, utilities 
of VGAM253 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC165666. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 254 (VGAM254) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7599] VGAM254 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM254 was detected is described 
hereinabove with reference to Figs. 1-8. 



[7600] VGAM254 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM254 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

F601] VGAM 2 54 gene encodes a VGAM254 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM254 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM254 precursor RNA is designated SEQ 
ID:240, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:240 is 
located at position 141210 relative to the genome of Vac- 
cinia Virus. 

[7602] VGAM254 precursor RNA folds onto itself, forming 

VGAM254 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 



cleotide sequence of the second half thereof. 
[7603] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM254 folded precursor RNA into VGAM254 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 70%) nucleotide se- 
quence of VGAM254 RNA is designated SEQ ID:589, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7604] VGAM 2 54 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM254 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 54 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5^ untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[7605] VGAM 2 54 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM254 host target 



RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM254 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 54 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM254 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[7606] The complementary binding of VGAM254 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 54 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 



BINDING SITE III, inhibits translation of VGAM254 host tar- 
get RNA into VGAM254 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7607] | t j S appreciated that VGAM254 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM254 host target genes. The mRNA of 
each one of this plurality of VGAM254 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM254 RNA, herein designated VGAM 
RNA, and which when bound by VGAM254 RNA causes in- 
hibition of translation of respective one or more VGAM254 
host target proteins. 

[7608] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM254 gene, herein designated VGAM GENE, on one or 
more VGAM254 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 



only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7609] it j S y e t further appreciated that a function of VGAM254 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM254 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM254 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM254 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7610] Nucleotide sequences of the VGAM254 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM254 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM254 folded precursor RNA, herein designated 



VGAM FOLDED PRECURSOR RNA, of VGAM254 are further 
described hereinbelow with reference to Table 1. 

[7611] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM254 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM254 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7612] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM254 gene, herein designated VGAM is 
inhibition of expression of VGAM254 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM254 correlate with, and may be deduced 
from, the identity of the target genes which VGAM254 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7613] Multiple Endocrine Neoplasia I (MEN1, Accession 

XM.167804) is a VGAM254 host target gene. MEN1 BIND- 
ING SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by MEN1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
MEN1 BINDING SITE, designated SEQ ID:3599, to the nu- 
cleotide sequence of VGAM254 RNA, herein designated 
VGAM RNA, also designated SEQ ID:589. 
[7614] a function of VGAM254 is therefore inhibition of Multiple 
Endocrine Neoplasia I (MEN1, Accession XM_167804). Ac- 
cordingly, utilities of VGAM254 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MEN1. Steroid-5-alpha-reductase, Alpha 
Polypeptide 2 (3-oxo-5 alpha-steroid delta 
4-dehydrogenase alpha 2) (SRD5A2, Accession 
XM.002471) is another VGAM254 host target gene. 
SRD5A2 BINDING SITE is HOST TARGET binding site found 
in the 5 x untranslated region of mRNA encoded by 
SRD5A2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SRD5A2 BINDING SITE, designated SEQ 
ID:2525, to the nucleotide sequence of VGAM 2 54 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:589. 

[7615] Another function of VGAM254 is therefore inhibition of 

Steroid-5-alpha-reductase, Alpha Polypeptide 2 (3-oxo-5 



alpha-steroid delta 4-dehydrogenase alpha 2) (SRD5A2, 
Accession XM_002471). Accordingly, utilities of VGAM254 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SRD5A2. DK- 
FZP564O043 (Accession XM_166502) is another VGAM2 54 
host target gene. DKFZP564O043 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DKFZP564O043, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP564O043 BINDING SITE, designated SEQ ID:3566, to 
the nucleotide sequence of VGAM254 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 589. 
[7616] Another function of VGAM254 is therefore inhibition of 
DKFZP564O043 (Accession XM.166502). Accordingly, 
utilities of VGAM254 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564O043. FLJ22794 (Accession XM.166220) is 
another VGAM 2 54 host target gene. FLJ22794 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by FLJ22794, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22794 BINDING SITE, designated SEQ ID:3533, to the 
nucleotide sequence of VGAM254 RNA, herein designated 
VGAM RNA, also designated SEQ ID:589. 

[7617] Another function of VGAM254 is therefore inhibition of 

FLJ22794 (Accession XM_166220). Accordingly, utilities of 
VGAM254 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22794. 
HTMP10 (Accession NM.033207) is another VGAM2 54 
host target gene. HTMP10 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by HTMP10, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of HTMP10 BINDING SITE, 
designated SEQ ID:2322, to the nucleotide sequence of 
VGAM 2 54 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:589. 

[7618] Another function of VGAM254 is therefore inhibition of 
HTMP10 (Accession NM_033207). Accordingly, utilities of 
VGAM254 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HTMP10. 



SEC24 Related Gene Family, Member B (S. cerevisiae) 
(SEC24B, Accession NM_006323) is another VGAM254 
host target gene. SEC24B BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by SEC24B, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SEC24B BINDING SITE, des- 
ignated SEQ ID: 1288, to the nucleotide sequence of 
VGAM254 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:589. 
[7619] Another function of VGAM254 is therefore inhibition of 
SEC24 Related Gene Family, Member B (S. cerevisiae) 
(SEC24B, Accession NM_006323). Accordingly, utilities of 
VGAM254 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEC24B. 
LOC196812 (Accession XM.116868) is another VGAM2 54 
host target gene. LOC196812 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC196812, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC196812 BINDING 



SITE, designated SEQ ID:3466, to the nucleotide sequence 
of VGAM254 RNA, herein designated VGAM RNA, also 
designated SEQ ID:589. 

[7620] Another function of VGAM254 is therefore inhibition of 

LOC196812 (Accession XM_116868). Accordingly, utilities 
of VGAM254 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196812. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 255 (VGAM255) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7621] VGAM255 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM255 was detected is described 
hereinabove with reference to Figs. 1-8. 

F622] VGAM255 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM255 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[7623] VGAM255 gene encodes a VGAM255 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM255 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM255 precursor RNA is designated SEQ 
ID:241, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:241 is 
located at position 141044 relative to the genome of Vac- 
cinia Virus. 

[7624] VGAM255 precursor RNA folds onto itself, forming 

VGAM255 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7625] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM255 folded precursor RNA into VGAM255 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM255 RNA is designated SEQ ID:590, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7626] VGAM255 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM255 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM255 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

VGAM255 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM255 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM255 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM255 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM255 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[7628] The complementary binding of VGAM255 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM255 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM255 host tar- 
get RNA into VGAM255 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7629] it is appreciated that VGAM255 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM255 host target genes. The mRNA of 
each one of this plurality of VGAM2 5 5 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM255 RNA, herein designated VGAM 
RNA, and which when bound by VGAM255 RNA causes in- 
hibition of translation of respective one or more VGAM255 
host target proteins. 
[7630] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM255 gene, herein designated VGAM GENE, on one or 
more VGAM255 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 7631 ] It is yet further appreciated that a function of VGAM255 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM255 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM255 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM255 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7632] Nucleotide sequences of the VGAM255 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM255 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM255 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM255 are further 
described hereinbelow with reference to Table 1. 

[7633] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM255 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM255 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7634] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM255 gene, herein designated VGAM is 
inhibition of expression of VGAM255 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM255 correlate with, and may be deduced 
from, the identity of the target genes which VGAM255 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

P635] Attractin (ATRN, Accession NM.139321) is a VGAM255 
host target gene. ATRN BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by ATRN, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ATRN BINDING SITE, desig- 
nated SEQ ID:2480, to the nucleotide sequence of 
VGAM255 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:590. 

[7636] A function of VGAM255 is therefore inhibition of Attractin 



(ATRN, Accession NM_139321), a gene which is involved 
in the initial immune cell clustering during inflammatory 
response. Accordingly, utilities of VGAM255 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with ATRN. The function of ATRN 
has been established by previous studies. Attractin is a 
human serum glycoprotein that is rapidly expressed on 
activated T cells and released extracellularly after 48 to 72 
hours. Duke-Cohan et al. (1998) cloned attractin and 
found that, as in its natural serum form, it mediates the 
spreading of monocytes that becomes the focus for the 
clustering of nonproliferating T lymphocytes. There are 2 
mRNA species with hematopoietic tissue-specific expres- 
sion that code for a 134-kD protein with a putative serine 
protease catalytic serine, 4 EGF-like motifs, a CUB do- 
main, a C-type lectin domain, and a domain homologous 
with the ligand-binding region of the common gamma cy- 
tokine chain. Except for the last 2 domains, the overall 
structure shares high homology with a protein of 
Caenorhabditis elegans, suggesting that attractin has 
evolved new domains and functions in parallel with the 
development of cell-mediated immunity. When attractin 
was identified as the product of the murine 'mahogany' 



gene with connections to control of pigmentation and en- 
ergy metabolism, and the 'mahogany' product was identi- 
fied and shown to be a transmembrane protein, the possi- 
bility of a human membrane attractin in addition to the 
secreted form was raised. Tang et al. (2000) described the 
complete genomic sequence of attractin, focusing in par- 
ticular on the exons coding for the 3-prime region, and 
showed how both human membrane and secreted at- 
tractin arise as a result of alternate splicing of the same 
gene. They found that soluble attractin arises from tran- 
scription of 25 sequential exons on 20pl3, where the 
3-prime terminal exon contains sequence from a long in- 
terspersed nuclear element-1 (OMIM Ref. No. LINE-1) 
retrotransposon insertion that includes a stop codon and 
a polyadenylation signal. The mRNA isoform for mem- 
brane attraction splices over the LINE-1 exon and includes 
5 exons encoding transmembrane and cytoplasmic do- 
mains with organization and coding potential almost 
identical to that of the mouse gene. The relative abun- 
dance of soluble and transmembrane isoforms measured 
by RT-PCR is differentially regulated in lymphoid tissues. 
Because activation of peripheral blood leukocytes with 
phytohemagglutinin induces strong expression of cell 



surface attractin followed by release of soluble attractin, 
these results suggested to Tang et al. (2000) that LINE-1 
insertion, a genomic event unique to mammals, provided 
an evolutionarily mechanism for regulating cell interac- 
tions during an inflammatory reaction. 

[7637] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7638] Duke-Cohan, J. S.; Gu, J.; McLaughlin, D. F.; Xu, Y.; Free- 
man, G. J.; Schlossman, S. F. : Attractin (DPPT-L), a mem- 
ber of the CUB family of cell adhesion and guidance pro- 
teins, is secreted by activated human T lymphocytes and 
modulates immune cell interactions. Proc. Nat. Acad. Sci. 
95: 11336-11341, 1998. ; and 

F639] Tangj w. ; cunn, T. M.; McLaughlin, D. F.; Barsh, G. S.; 

Schlossman, S. F.; Duke-Cohan, J. S. : Secreted and mem- 
brane attractin result from alternative splicing of the hu- 
man ATRN gene. Pr. 

[7640] Further studies establishing the function and utilities of 

ATRN are found in John Hopkins OMIM database record ID 
603130, and in sited publications numbered 130-13 and 
1186 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. CD59 Antigen 



P18-20 (antigen identified by monoclonal antibodies 
16.3A5, EJ16, EJ30, EL32 and C344) (CD59, Accession 
NM_000611) is another VGAM255 host target gene. CD59 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by CD59, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CD59 BINDING SITE, designated SEQ ID:760, to the nu- 
cleotide sequence of VGAM255 RNA, herein designated 
VGAM RNA, also designated SEQ ID:590. 
[7641] Another function of VGAM255 is therefore inhibition of 
CD59 Antigen P18-20 (antigen identified by monoclonal 
antibodies 16.3A5, EJ16, EJ30, EL32 and G344) (CD59, Ac- 
cession NM_000611), a gene which restricts lysis of hu- 
man erythrocytes and leukocytes by homologous comple- 
ment. Accordingly, utilities of VGAM255 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with CD59. The function of CD59 has 
been established by previous studies. The CD59 antigen 
recognized by monoclonal antibody MEM-43 is an 18- to 
25-kD glycoprotein expressed on all human peripheral 
blood leukocytes, erythrocytes, and several human cell 



lines. A close relationship to Ly6 of the mouse has been 
demonstrated. Antigens encoded by both Ly6 and CD59 
genes are important to T-cell and NK-cell function. CD59 
is also known as protectin. Its function is to restrict lysis 
of human erythrocytes and leukocytes by homologous 
complement. By directly incorporating protectin into 
membranes of heterologous cells, Meri et al. (1990) found 
that protectin does not prevent perforin-mediated killing 
(see OMIM Ref. No. 170280), whereas complement killing 
is effectively restricted. Thus, cell-mediated killing is un- 
affected by protectin. Meri et al. (1990) described the 
functional characteristics of protectin. Much attention has 
been focused on the Ly6 proteins because they may be in- 
volved in lymphocyte activation, and expression of some 
of them occurs at critical times in the differentiation of 
lymphocytes. Walsh et al. (1992) reviewed information on 
CD59, which they characterized as a multifunctional 
molecule with a role particularly in inhibition of formation 
of membrane attack complex. They raised the possibility 
that Ly6 is not a homolog and that the true MAC-in- 
hibiting murine homolog of CD59 had yet to be found. 
[7642] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[7643] Meri, S.; Morgan, B. P.; Davies, A.; Daniels, R. H.; 

Olavesen, M. C; Waldmann, H.; Lachmann, P.J. : Human 
protectin (CD59), an 18,000-20,000 MW complement lysis 
restricting factor, inhibits C5b-8 catalysed insertion of C9 
into lipid bilayers. Immunology 71: 1-9, 1990. ; and 
F644] waish, l. A.; Tone, M.; Thiru, S.; Waldmann, H. : The CD59 
antigen— a multifunctional molecule. Tissue Antigens 40: 
213-220, 1992. 
[7645] Further studies establishing the function and utilities of 

CD59 are found in John Hopkins OMIM database record ID 
107271, and in sited publications numbered 2906-2915, 
683, 2916-2922, 2979-2985, 107 and 2986 listed in the 
bibliography section hereinbelow, which are also hereby 
incorporated by reference. Centaurin, Delta 1 (CENTD1, 
Accession NM_015230) is another VCAM255 host target 
gene. CENTD1 BINDING SITE1 and CENTD1 BINDING SITE2 
are HOST TARGET binding sites found in untranslated re- 
gions of mRNA encoded by CENTD1, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CENTD1 
BINDING SITE1 and CENTD1 BINDING SITE2, designated 



SEQ ID: 1615 and SEQ ID:2474 respectively, to the nu- 
cleotide sequence of VGAM255 RNA, herein designated 
VGAM RNA, also designated SEQ ID:590. 
[7646] Another function of VCAM255 is therefore inhibition of 
Centaurin, Delta 1 (CENTD1, Accession NM_015230), a 
gene which is nvolved in cell signaling/communication. 
Accordingly, utilities of VGAM255 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CENTD1. The function of CENTD1 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM205.NADH Dehydro- 
genase (ubiquinone) 1 Alpha Subcomplex, 5, 13kDa 
(NDUFA5, Accession NM.005000) is another VGAM255 
host target gene. NDUFA5 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by NDUFA5, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of NDUFA5 BINDING SITE, 
designated SEQ ID:1169, to the nucleotide sequence of 
VGAM255 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:590. 



[7647] Another function of VGAM255 is therefore inhibition of 
NADH Dehydrogenase (ubiquinone) 1 Alpha Subcomplex, 
5, 13kDa (NDUFA5, Accession NM_005000), a gene which 
transfers electrons from nadh to the respiratory chain. Ac- 
cordingly, utilities of VGAM255 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NDUFA5. The function of NDUFA5 has been 
established by previous studies. The multisubunit 
NADH:ubiquinone oxidoreductase (complex I) is the first 
enzyme complex in the electron transport chain of mito- 
chondria. The iron-sulfur protein (IP) fraction of complex I 
is made up of 7 subunits, including B13. See NDUFS1 
(OMIM Ref. No. 157655). By a combination of EST 
database screening and PCR, Pata et al. (1997) isolated 
cDNAs encoding the human homolog of bovine B13. The 
deduced 116-amino acid human protein has a calculated 
molecular weight of approximately 13 kD. Human and 
bovine B13 are 87% identical on the amino acid level. 
Northern blot analysis revealed that the 1.6-kb B13 mRNA 
was expressed in all human tissues tested, with the high- 
est levels in heart, skeletal muscle, and brain. Two addi- 
tional smaller transcripts were also detected. Using South- 
ern blots, Pata et al. (1997) determined that B13 is part of 



a multigene family in humans. During the course of a 
physical mapping project on llpl5.5, Russell et al. (1997) 
identified sequence with a high degree of similarity to the 
bovine NADH:ubiquinone oxidoreductase subunit B13. 
Following up on this lead, they isolated a clone with nu- 
cleotide sequence 88% and 83% identical over the pre- 
dicted open reading frame with bovine and rat B13 sub- 
unit genes, respectively. The position of the initiation and 
termination codons was conserved. To determine the 
chromosomal localization of the B13 subunit gene, they 
screened a monochromosome somatic cell hybrid panel 
and showed that only the hybrid containing human chro- 
mosome 7 was positive. 

[7648] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7649] p a ta, I.; Tensing, K.; Metspalu, A. : A human cDNA encod- 
ing the homologue of NADH:ubiquinone oxidoreductase 
subunit B13. Biochim. Biophys. Acta 1350: 115-118, 
1997. ; and 

F650] Russell, M. W.; du Manoir, S.; Collins, F. S.; Brody, L. C. : 
Cloning of the human NADH:ubiquinone oxidoreductase 
subunit B13: localization to chromosome 7q32 and iden- 



tification of a ps. 

[7651] Further studies establishing the function and utilities of 
NDUFA5 are found in John Hopkins OMIM database record 
ID 601677, and in sited publications numbered 
1442-1443 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Pre-B-cell Leukemia Transcription Factor 3 (PBX3, 
Accession NM.006195) is another VGAM255 host target 
gene. PBX3 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PBX3, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of PBX3 BINDING SITE, designated SEQ ID: 1279, 
to the nucleotide sequence of VGAM255 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:590. 

[7652] Another function of VGAM255 is therefore inhibition of 
Pre-B-cell Leukemia Transcription Factor 3 (PBX3, Acces- 
sion NM_006195). Accordingly, utilities of VGAM255 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PBX3. Stearoyl-CoA De- 
saturase (delta-9-desaturase) (SCD, Accession 
NM_005063) is another VGAM255 host target gene. SCD 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SCD, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SCD BINDING SITE, designated SEQ ID:1178, to the nu- 
cleotide sequence of VGAM255 RNA, herein designated 
VGAM RNA, also designated SEQ ID:590. 
[7653] Another function of VGAM255 is therefore inhibition of 
Stearoyl-CoA Desaturase (delta-9-desaturase) (SCD, Ac- 
cession NM_005063), a gene which functions in the syn- 
thesis of unsaturated fatty acids. Accordingly, utilities of 
VGAM255 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCD. The 
function of SCD and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM 15 5. Solute Carrier Family 2 (facilitated glucose 
transporter), Member 2 (SLC2A2, Accession NM_000340) 
is another VGAM255 host target gene. SLC2A2 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by SLC2A2, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SLC2A2 BINDING SITE, designated SEQ ID:731, to the nu- 
cleotide sequence of VGAM255 RNA, herein designated 
VGAM RNA, also designated SEQ ID:590. 
[7654] Another function of VGAM255 is therefore inhibition of 
Solute Carrier Family 2 (facilitated glucose transporter), 
Member 2 (SLC2A2, Accession NM_000340). Accordingly, 
utilities of VGAM255 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC2A2. Transcription Factor 7 (T-cell specific, HMG- 
box) (TCF7, Accession NM.003202) is another VGAM255 
host target gene. TCF7 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by TCF7, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of TCF7 BINDING SITE, designated 
SEQ ID:998, to the nucleotide sequence of VGAM255 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:590. 

[7655] Another function of VGAM255 is therefore inhibition of 
Transcription Factor 7 (T-cell specific, HMG-box) (TCF7, 



Accession NM_003202). Accordingly, utilities of VGAM255 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TCF7. DK- 
FZP586B0923 (Accession XM.167606) is another 
VGAM255 host target gene. DKFZP586B0923 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by DKFZP586B0923, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DKFZP586B0923 BINDING SITE, designated 
SEQ ID:3589, to the nucleotide sequence of VGAM255 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:590. 

[7656] Another function of VGAM255 is therefore inhibition of 
DKFZP586B0923 (Accession XM.167606). Accordingly, 
utilities of VGAM255 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586B0923. DKFZp761K1824 (Accession 
NM_017597) is another VGAM255 host target gene. DK- 
FZp761K1824 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZp761K1824, corresponding to a HOST TARGET bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of DKFZp761K1824 BINDING SITE, 
designated SEQ ID: 1726, to the nucleotide sequence of 
VGAM255 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:590. 

[7657] Another function of VGAM255 is therefore inhibition of 
DKFZp761K1824 (Accession NM.017597). Accordingly, 
utilities of VGAM255 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761K1824. FLJ14624 (Accession XM.049060) 
is another VGAM255 host target gene. FLJ14624 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by FLJ14624, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14624 BINDING SITE, designated SEQ ID:2913, to the 
nucleotide sequence of VGAM255 RNA, herein designated 
VGAM RNA, also designated SEQ ID:590. 

[7658] Another function of VGAM255 is therefore inhibition of 

FLJ14624 (Accession XM_049060). Accordingly, utilities of 
VGAM255 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ14624. 
GR03 (Accession XM.031287) is another VGAM255 host 
target gene. GR03 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by GR03, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GR03 BINDING SITE, designated SEQ 
ID:2636, to the nucleotide sequence of VGAM255 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:590. 

[7659] Another function of VGAM255 is therefore inhibition of 
GR03 (Accession XM.031287). Accordingly, utilities of 
VGAM255 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GR03. 
KIAA0907 (Accession NM.014949) is another VGAM255 
host target gene. KIAA0907 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0907, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0907 BINDING SITE, 
designated SEQ ID: 1596, to the nucleotide sequence of 



VGAM255 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:590. 

[7660] Another function of VGAM255 is therefore inhibition of 
KIAA0907 (Accession NM.014949). Accordingly, utilities 
of VGAM255 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0907. MGC14289 (Accession NM_080660) is another 
VGAM255 host target gene. MGC14289 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC14289, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC14289 BINDING SITE, designated SEQ ID:2382, to the 
nucleotide sequence of VGAM255 RNA, herein designated 
VGAM RNA, also designated SEQ ID:590. 

[7661] Another function of VGAM255 is therefore inhibition of 
MGC14289 (Accession NM_080660). Accordingly, utilities 
of VGAM255 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC14289. NLP_1 (Accession NM.007342) is another 
VGAM255 host target gene. NLP_1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by NLP_1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of NLP_1 BINDING SITE, 
designated SEQ ID: 1395, to the nucleotide sequence of 
VGAM255 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:590. 

[7662] Another function of VGAM255 is therefore inhibition of 
NLP_1 (Accession NM_007342). Accordingly, utilities of 
VGAM255 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NLP_1. 
Parvin, Alpha (PARVA, Accession NM_018222) is another 
VGAM255 host target gene. PARVA BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by PARVA, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PARVA BINDING SITE, 
designated SEQ ID: 1802, to the nucleotide sequence of 
VGAM255 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:590. 

[7663] Another function of VGAM255 is therefore inhibition of 
Parvin, Alpha (PARVA, Accession NM_018222). Accord- 



ingly, utilities of VGAM255 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PARVA. PR02176 (Accession NM.018515) is an- 
other VGAM255 host target gene. PR02176 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PR02176, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PR02176 
BINDING SITE, designated SEQ ID:1833, to the nucleotide 
sequence of VGAM255 RNA, herein designated VGAM 
RNA, also designated SEQ ID:590. 
[7664] Another function of VGAM255 is therefore inhibition of 

PR02176 (Accession NM.018515). Accordingly, utilities of 
VGAM255 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR02176. 
Translocase of Inner Mitochondrial Membrane 22 Ho- 
molog (yeast) (TIMM22, Accession XM_085739) is another 
VGAM255 host target gene. TIMM22 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by TIMM22, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of TIMM22 BINDING 
SITE, designated SEQ ID:3104, to the nucleotide sequence 
of VGAM255 RNA, herein designated VGAM RNA, also 
designated SEQ ID:590. 

[7665] Another function of VGAM255 is therefore inhibition of 
Translocase of Inner Mitochondrial Membrane 22 Ho- 
molog (yeast) (TIMM22, Accession XM.085739). Accord- 
ingly, utilities of VGAM255 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with TIMM22. LOC143914 (Accession XM.084654) is 
another VGAM255 host target gene. LOC143914 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC143914, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143914 BINDING SITE, designated SEQ ID:3061, to 
the nucleotide sequence of VGAM255 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 590. 

[7666] Another function of VGAM255 is therefore inhibition of 

LOC143914 (Accession XM_084654). Accordingly, utilities 
of VGAM255 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC143914. LOC154862 (Accession XM_088061) is an- 
other VGAM255 host target gene. LOC154862 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154862, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154862 BINDING SITE, designated SEQ ID:3193, to 
the nucleotide sequence of VGAM255 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 590. 
[7667] Another function of VGAM255 is therefore inhibition of 

LOC154862 (Accession XM.088061). Accordingly, utilities 
of VGAM255 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154862. LOC158314 (Accession XM.098920) is an- 
other VGAM255 host target gene. LOC158314 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158314, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158314 BINDING SITE, designated SEQ ID:3386, to 
the nucleotide sequence of VGAM255 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID: 590. 

[7668] Another function of VGAM255 is therefore inhibition of 

LOC158314 (Accession XM_098920). Accordingly, utilities 
of VGAM255 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158314. LOC221405 (Accession XM.168138) is an- 
other VGAM255 host target gene. LOC221405 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221405, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221405 BINDING SITE, designated SEQ ID:3623, to 
the nucleotide sequence of VGAM255 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 590. 

[7669] Another function of VGAM255 is therefore inhibition of 

LOC221405 (Accession XM.168138). Accordingly, utilities 
of VGAM255 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221405. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 256 (VGAM256) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7670] VGAM256 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM256 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7671] VGAM256 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM256 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

P672] VGAM256 gene encodes a VGAM256 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM256 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM256 precursor RNA is designated SEQ 
ID:242, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:242 is 
located at position 143051 relative to the genome of Vac- 
cinia Virus. 

[7673] VGAM256 precursor RNA folds onto itself, forming 



VGAM256 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[7674] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM256 folded precursor RNA into VGAM256 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 85%) nucleotide se- 
quence of VGAM256 RNA is designated SEQ ID:591, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7675] VGAM256 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM256 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM256 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
F676] VGAM256 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM256 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM256 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM256 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM256 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7677] The complementary binding of VGAM256 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM256 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM256 host tar- 
get RNA into VGAM256 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7678] it is appreciated that VGAM256 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM256 host target genes. The mRNA of 
each one of this plurality of VGAM256 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM256 RNA, herein designated VGAM 
RNA, and which when bound by VGAM256 RNA causes in- 
hibition of translation of respective one or more VGAM256 
host target proteins. 

[7679] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM256 gene, herein designated VGAM GENE, on one or 
more VGAM256 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
[7680] it is yet further appreciated that a function of VGAM256 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM256 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM256 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM256 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[7681] Nucleotide sequences of the VGAM256 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM256 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM256 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM256 are further 
described hereinbelow with reference to Table 1. 

[7682] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM256 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM256 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7683] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM256 gene, herein designated VGAM is 
inhibition of expression of VGAM256 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM256 correlate with, and may be deduced 
from, the identity of the target genes which VGAM256 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 

[7684] v-yes-1 Yamaguchi Sarcoma Viral Oncogene Homolog 1 
(YES1, Accession NM.005433) is a VGAM256 host target 
gene. YES1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
YES1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of YES1 BINDING SITE, designated SEQ ID:1209, 
to the nucleotide sequence of VGAM256 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:591. 

[7685] A function of VGAM256 is therefore inhibition of V-yes-1 
Yamaguchi Sarcoma Viral Oncogene Homolog 1 (YES1, 
Accession NM_005433), a gene which is a putative pro- 
tein-tyrosine kinase. Accordingly, utilities of VGAM256 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with YES1. The function 
of YES1 has been established by previous studies. The YES 
oncogene is homologous to the gene of the Yamaguchi 
sarcoma virus. The product of the gene is associated with 
tyrosine-specific protein kinase activity and its amino acid 
sequence shows a high degree of homology with that of 
the SRC gene product of Rous sarcoma virus. Semba et al. 



(1985) found in DNA from human embryo fibroblasts 10 
EcoRI fragments that hybridized with the Yamaguchi sar- 
coma virus oncogene. Four of these (designated YES1) 
were assigned to chromosome 18 and 1 (designated YES2) 
was assigned to chromosome 6 by a study of human- 
mouse cell hybrids. (YES 2 was later found (Semba et al., 
1988) to be a pseudogene of YES1 and to be located at 
22qll.2. Semba et al. (1988) stated: 'The failure of proper 
mapping in our earlier experiment might have been 
caused by instability of hybrid cell clones.') The other 5 
fragments could not be mapped either because hybridiza- 
tion signals were too weak or differentiation from mouse 
YES fragments was impossible. There was evidence for 
multiple copies of YES-related genes in the human 
genome, but only a single RNA species, 4.8 kb long, was 
found. At least 3 of the human YES gene copies had both 
introns and exons and 1 gene copy appeared to be a 
pseudogene. By isotopic in situ hybridization, Yoshida et 
al. (1985) mapped the YES1 gene to 18q21.3. These 
workers suggested that the localization is consistent with 
a role in the pathogenesis of follicular lymphoma, which is 
frequently associated with a 14; 18 translocation with the 
breakpoint at 18q21 (Fukuhara et al., 1979); see 151430. 



Ohno et al. (1987) found that although it is in the same 
chromosome region as BCL2 (OMIM Ref. No. 151430), the 
YES gene is intact in cases of follicular lymphoma. Using 
yeast artificial chromosomes (YACs) containing the YES1 
gene as probes and fluorescence in situ hybridization, Sil- 
verman et al. (1993) detected a strong signal in the region 
corresponding to 18pll.3. These YACs were found to 
contain another 18pll.32 gene, thymidylate synthase 
(OMIM Ref. No. 188350); the genes were less than 50 kb 
apart. Overhauser et al. (1993) identified a sequence 
tagged site (STS) in the YES1 gene and used it in studies 
of somatic cell hybrids with deletion of various segments 
of chromosome 18 to map the gene to 18pter-pll.21. 

[7686] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7687] Semba, K.; Yamanashi, Y.; Nishizawa, M.; Sukegawa, J.; 
Yoshida, M.; Sasaki, M.; Yamamoto, T.; Toyoshima, K. : 
Location of the c-yes gene on the human chromosome 
and its expression in various tissues. Science 227: 
1038-1040, 1985. ; and 

[7688] Overhauser, J.; Mewar, R.; Rojas, K.; Lia, K.; Kline, A. D.; 
Silverman, G. A. : STS map of genes and anonymous DNA 



fragments on human chromosome 18 using a panel of so- 
matic cell hybrids. 
[7689] Further studies establishing the function and utilities of 
YES1 are found in John Hopkins OMIM database record ID 
164880, and in sited publications numbered 703-704, 
2762-70 and 360 listed in the bibliography section here- 
inbelow, which are also hereby incorporated by refer- 
ence.ARP3 Actin-related Protein 3 Homolog (yeast) 
(ACTR3, Accession NM.005721) is another VGAM256 host 
target gene. ACTR3 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by ACTR3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ACTR3 BINDING SITE, designated SEQ 
ID:1238, to the nucleotide sequence of VGAM256 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:591. 

[7690] Another function of VGAM256 is therefore inhibition of 

ARP3 Actin-related Protein 3 Homolog (yeast) (ACTR3, Ac- 
cession NM_005721). Accordingly, utilities of VGAM256 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ACTR3. GENX- 



3414 (Accession NM.003943) is another VGAM256 host 
target gene. GENX-3414 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by GENX-3414, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of GENX-3414 BINDING SITE, 
designated SEQ ID: 1073, to the nucleotide sequence of 
VGAM256 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:591. 
[7691] Another function of VGAM256 is therefore inhibition of 

GENX-3414 (Accession NM_003943). Accordingly, utilities 
of VGAM256 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with GENX- 
3414. HT007 (Accession NM.018480) is another 
VGAM256 host target gene. HT007 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by HT007, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of HT007 BINDING SITE, 
designated SEQ ID: 1832, to the nucleotide sequence of 
VGAM256 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:591. 

[7692] Another function of VGAM256 is therefore inhibition of 
HT007 (Accession NM_018480). Accordingly, utilities of 
VGAM256 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HT007. 
Sprouty Homolog 4 (Drosophila) (SPRY4, Accession 
NM.030964) is another VCAM256 host target gene. SPRY4 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SPRY4, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of SPRY4 BINDING SITE, designated SEQID:2175, to the 
nucleotide sequence of VGAM256 RNA, herein designated 
VGAM RNA, also designated SEQ ID:591. 

[7693] Another function of VGAM256 is therefore inhibition of 
Sprouty Homolog 4 (Drosophila) (SPRY4, Accession 
NM_030964). Accordingly, utilities of VGAM256 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SPRY4. Fig. 1 further pro- 
vides a conceptual description of a novel bioinformatically 
detected viral gene of the present invention, referred to 
here as Viral Genomic Address Messenger 257 (VGAM257) 



viral gene, which modulates expression of respective host 
target genes thereof, the function and utility of which host 
target genes is known in the art. 

[7694] VGAM257 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM257 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7695] VGAM257 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM257 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7696] VGAM257 gene encodes a VGAM257 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM257 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM257 precursor RNA is designated SEQ 
ID:243, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:243 is 
located at position 142696 relative to the genome of Vac- 
cinia Virus. 

[7697] VGAM257 precursor RNA folds onto itself, forming 



VGAM257 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[7698] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM257 folded precursor RNA into VGAM257 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM257 RNA is designated SEQ ID:592, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7699] VGAM257 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM257 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM257 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
F700] VGAM257 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM257 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM257 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM257 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM257 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7701] The complementary binding of VGAM257 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM257 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM257 host tar- 
get RNA into VGAM257 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7702] it i S appreciated that VGAM257 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM257 host target genes. The mRNA of 
each one of this plurality of VGAM257 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM257 RNA, herein designated VGAM 
RNA, and which when bound by VGAM257 RNA causes in- 
hibition of translation of respective one or more VGAM257 
host target proteins. 

[7703] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM257 gene, herein designated VGAM GENE, on one or 
more VGAM257 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 7704 ] It is yet further appreciated that a function of VGAM257 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM257 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM257 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM257 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[7705] Nucleotide sequences of the VGAM257 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM257 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM257 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM257 are further 
described hereinbelow with reference to Table 1. 

[7706] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM257 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM257 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7707] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM257 gene, herein designated VGAM is 
inhibition of expression of VGAM257 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM257 correlate with, and may be deduced 
from, the identity of the target genes which VGAM257 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 
[7708] poFIB (Accession NM.024921) is a VGAM257 host target 
gene. POFIB BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
POFIB, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of POFIB BINDING SITE, designated SEQ 
ID:2114, to the nucleotide sequence of VGAM257 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:592. 

[ 77 °9] A function of VGAM257 is therefore inhibition of POFIB 
(Accession NM_024921). Accordingly, utilities of 
VGAM257 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with POFIB. 
RODH-4 (Accession NM.003708) is another VGAM257 
host target gene. RODH-4 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by RODH-4, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RODH-4 BINDING SITE, 
designated SEQ ID: 1050, to the nucleotide sequence of 



VGAM257 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:592. 
[7710] Another function of VGAM257 is therefore inhibition of 

RODH-4 (Accession NM_003708). Accordingly, utilities of 
VGAM257 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RODH-4. 
Splicing Factor, Arginine/serine-rich 12 (SFRS12, Acces- 
sion NM.139168) is another VGAM257 host target gene. 
SFRS12 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
SFRS12, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SFRS12 BINDING SITE, designated SEQ 
ID:2472, to the nucleotide sequence of VGAM257 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:592. 

t 7711 ] Another function of VGAM257 is therefore inhibition of 
Splicing Factor, Arginine/serine-rich 12 (SFRS12, Acces- 
sion NM_139168). Accordingly, utilities of VGAM257 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SFRS12. TCBAP0758 
(Accession NM_030973) is another VGAM257 host target 



gene. TCBAP0758 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by TCBAP0758, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of TCBAP0758 BINDING SITE, desig- 
nated SEQ ID:2 181, to the nucleotide sequence of 
VGAM257 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:592. 

[7712] Another function of VGAM257 is therefore inhibition of 

TCBAP0758 (Accession NM_030973). Accordingly, utilities 
of VGAM257 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
TCBAP0758. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 258 (VGAM258) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7713] VGAM258 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM258 was detected is described 



hereinabove with reference to Figs. 1-8. 

t 7714 ] VGAM258 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM258 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[ 77 15] VGAM258 gene encodes a VGAM258 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM258 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM258 precursor RNA is designated SEQ 
ID:244, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:244 is 
located at position 141997 relative to the genome of Vac- 
cinia Virus. 

[7716] VGAM258 precursor RNA folds onto itself, forming 

VGAM258 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 



accurate or partial inversed- reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
t 7717 ] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM258 folded precursor RNA into VGAM258 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 
quence of VGAM258 RNA is designated SEQ ID:593, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7718] VGAM258 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM258 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM258 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

t 771 9] VGAM258 RNA, herein designated VGAM RNA, binds com- 
plementary to one or more host target binding sites lo- 



cated in untranslated regions of VGAM258 host target 
RNA, herein designated VCAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM258 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM258 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM258 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[7720] The complementary binding of VGAM258 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM258 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM258 host tar- 
get RNA into VGAM258 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 7721 ] It is appreciated that VGAM258 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM258 host target genes. The mRNA of 
each one of this plurality of VGAM258 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM258 RNA, herein designated VGAM 
RNA, and which when bound by VGAM258 RNA causes in- 
hibition of translation of respective one or more VGAM258 
host target proteins. 

[7722] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM258 gene, herein designated VGAM GENE, on one or 
more VGAM258 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 



cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7723] it is yet further appreciated that a function of VGAM258 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM258 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM258 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM258 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7724] Nucleotide sequences of the VGAM258 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM258 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 



of VGAM258 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM258 are further 
described hereinbelow with reference to Table 1. 

[7725] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM258 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM258 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7726] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM258 gene, herein designated VGAM is 
inhibition of expression of VGAM258 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM258 correlate with, and may be deduced 
from, the identity of the target genes which VGAM258 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 7727 ] Hypoxia Up-regulated 1 (HYOU1, Accession XM.006464) 
is a VGAM258 host target gene. HYOU1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by HYOU1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of HYOU1 BIND- 
ING SITE, designated SEQ ID:2537, to the nucleotide se- 
quence of VGAM258 RNA, herein designated VGAM RNA, 
also designated SEQ ID:593. 

[7728] a function of VGAM258 is therefore inhibition of Hypoxia 
Up-regulated 1 (HYOU1, Accession XM.006464). Accord- 
ingly, utilities of VGAM258 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HYOU1. Integrin, Beta 1 (fibronectin receptor, 
beta polypeptide, antigen CD29 includes MDF2, MSK12) 
(ITGB1, Accession NM.002211) is another VGAM2 58 host 
target gene. ITGB1 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by ITGB1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ITGB1 BINDING SITE, designated SEQ ID:910, 
to the nucleotide sequence of VGAM258 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:593. 

[7729] Another function of VGAM258 is therefore inhibition of 
Integrin, Beta 1 (fibronectin receptor, beta polypeptide, 
antigen CD29 includes MDF2, MSK12) (ITGB1, Accession 



NM_002211), a gene which acts as a fibronectin receptor. 
Accordingly, utilities of VGAM258 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ITGB1. The function of ITGB1 and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 154. Melanoma Antigen, 
Family A, 4 (MAGEA4, Accession NM.002362) is another 
VGAM258 host target gene. MAGEA4 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MAGEA4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of MAGEA4 
BINDING SITE, designated SEQ ID:922, to the nucleotide 
sequence of VGAM258 RNA, herein designated VGAM 
RNA, also designated SEQ ID:593. 
[7730] Another function of VGAM258 is therefore inhibition of 
Melanoma Antigen, Family A, 4 (MAGEA4, Accession 
NM_002362), a gene which may play a role in embryonal 
development and tumor transformation or tumor progres- 
sion. Accordingly, utilities of VGAM258 include diagnosis, 
prevention and treatment of diseases and clinical condi- 



tions associated with MAGEA4. The function of MAGEA4 
has been established by previous studies. Genes of the 
MAGE-A family are expressed in several types of solid tu- 
mors but are silent in normal tissues, with the exception 
of male germline cells, which do not carry HLA molecules. 
Therefore, peptides encoded by MAGE-A genes are strictly 
tumor-specific antigens that can be recognized by CTL 
and constitute promising targets for immunotherapy. 
Chambost et al. (2000) found that 5 of 18 samples (28%) 
from patients with Hodgkin disease expressed MAGE-A4. 
In tissue sections, staining by a monoclonal antibody that 
recognizes MAGE-A4 protein was observed in 11 of 53 
samples (21%) from patients with Hodgkin disease. In the 
positive samples, the Reed-Sternberg cells were strongly 
stained, whereas the surrounding cells were not. These 
results indicated that Hodgkin disease may be a target for 
specific immunotherapy involving MAGE-A4 antigens. De 
Plaen et al. (1994) used human/rodent cell hybrids to map 
the MAGE family A cluster to Xq26-qter. Rogner et al. 
(1995) refined the mapping of the MAGE family A cluster 
to Xq28. The 12 genes are arranged in 3 clusters within 
3.5 Mb. 

[7731] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[7732] chambost, H.; Van Baren, N.; Brasseur, F.; Godelaine, D.; 
Xerri, L; Landi, S. J.; Theate, I.; Plumas, J.; Spagnoli, G. C; 
Michel, G.; Coulie, P. G.; Olive, D. : Expression of gene 
MAGE-A4 in Reed-Sternberg cells. Blood 95: 3530-3533, 
2000. ; and 

[7733] D e Plaen, E.; Arden, K.; Traversari, C.; Gaforio, J. J.; 

Szikora, J. -P.; De Smet, C.; Brasseur, F.; van der Bruggen, 
P.; Lethe, B.; Lurquin, C.; Brasseur, R.; Chomez, P.; De 
Backer, O.;. 

[7734] Further studies establishing the function and utilities of 

MAGEA4 are found in John Hopkins OMIM database record 
ID 300175, and in sited publications numbered 161 and 
1640-1641 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Pituitary 
Tumor-transforming 1 Interacting Protein (PTTG1IP, Ac- 
cession NM_004339) is another VGAM258 host target 
gene. PTTG1IP BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PTTG1IP, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of PTTG1IP BINDING SITE, designated SEQ 
ID:1100, to the nucleotide sequence of VGAM258 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:593. 

[7735] Another function of VGAM258 is therefore inhibition of 
Pituitary Tumor-transforming 1 Interacting Protein 
(PTTG1IP, Accession NM_004339), a gene which facilitates 
the translocation of PTTG to the nucleus. Accordingly, 
utilities of VGAM258 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PTTG1IP. The function of PTTG1IP has been estab- 
lished by previous studies. In the course of constructing a 
transcript map for chromosome 21, Yaspo et al. (1995) 
isolated numerous coding segments from 21q22.3, in- 
cluding transcription unit TU6. Yaspo et al. (1998) cloned 
cDNAs corresponding to TU6 by screening a human fetal 
thymus cDNA library with a partial cDNA and trapped 
exon from TU6. Homology searches of sequence 
databases using the translated sequence did not detect 
similarities to known proteins, and the authors named the 
novel gene C210RF3. The predicted 180-amino acid 
C210RF3 protein has features of a type la integral mem- 
brane protein and contains the tetrapeptide YXRF, a motif 



observed in proteins internalized via coated pit-mediated 
endocytosis. Northern blot analysis detected a 2.69-kb 
C210RF3 mRNA in all tissues examined. Using a yeast 
2-hybrid screen on a human testis cDNA library with rat 
pituitary tumor-transforming gene (PTTG; 604147) as 
bait, Chien and Pei (2000) isolated a cDNA encoding 
PTTG1IP, which they called PBF (PTTG-binding factor). Se- 
quence analysis predicted that the 179-amino acid PBF 
protein, which is 92% identical to C210RF3, contains mul- 
tiple phosphorylation sites, 5 potential N- and O- 
glycosylation sites, a potential N-terminal sorting signal, 
and a C-terminal nuclear localization signal (NLS). North- 
ern and dot blot analysis detected a 2.8-kb PBF transcript 
in all tissues tested, with highest expression in placenta. 
Pull-down and coimmunoprecipitation analyses showed 
that PBF and PTTG interact specifically via their C-terminal 
regions. Western blot analysis and immunofluorescence 
microscopy showed that whereas PTTG is expressed pri- 
marily in the cytoplasm, PBF is expressed in both the cy- 
toplasm and nucleus. The authors demonstrated that PBF, 
via its NLS, facilitates the translocation of PTTG to the nu- 
cleus. Reporter assay analysis indicated that coexpression 
of PBF and PTTG induces transcription of basic fibroblast 



growth factor (FGF2; 134920). 

[7736] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7737] Yaspo, M.-L; Aaltonen, J.; Horelli-Kuitunen, N.; Peltonen, 
L; Lehrach, H. : Cloning of a novel human putative type la 
integral membrane protein mapping to 21q22.3. Ge- 
nomics 49: 133-136, 1998. ; and 

[ 773Q ] Yaspo, M.-L; Gellen, L; Mott, R.; Korn, B.; Nizetic, D.; 

Poustka, A. M.; Lehrach, H. : Model for a transcript map of 
human chromosome 21: isolation of new coding se- 
quences from exon an. 

[7739] Further studies establishing the function and utilities of 
PTTG1IP are found in John Hopkins OMIM database record 
ID 603784, and in sited publications numbered 
1867-1869 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.RAB27A, 
Member RAS Oncogene Family (RAB27A, Accession 
NM_004580) is another VGAM258 host target gene. 
RAB27A BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
RAB27A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of RAB27A BINDING SITE, designated SEQ 
ID:1129, to the nucleotide sequence of VGAM258 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:593. 

[7740] Another function of VGAM258 is therefore inhibition of 
RAB27A, Member RAS Oncogene Family (RAB27A, Acces- 
sion NM_004580). Accordingly, utilities of VGAM258 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RAB27A. Sal-like 2 
(Drosophila) (SALL2, Accession XM.033473) is another 
VGAM258 host target gene. SALL2 BINDING SITE is HOST 
TARGET binding site found in the 5 N untranslated region 
of mRNA encoded by SALL2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SALL2 BINDING SITE, 
designated SEQ ID:2671, to the nucleotide sequence of 
VGAM258 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:593. 

[7741] Another function of VGAM258 is therefore inhibition of 
Sal-like 2 (Drosophila) (SALL2, Accession XM.033473). 
Accordingly, utilities of VGAM258 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with SALL2. Splicing Factor, Arginine/ser- 
ine-rich 7, 35kDa (SFRS7, Accession XM.002575) is an- 
other VGAM258 host target gene. SFRS7 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SFRS7, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SFRS7 BIND- 
ING SITE, designated SEQ ID:2529, to the nucleotide se- 
quence of VGAM258 RNA, herein designated VGAM RNA, 
also designated SEQ ID:593. 
[7742] Another function of VGAM258 is therefore inhibition of 

Splicing Factor, Arginine/serine-rich 7, 35kDa (SFRS7, Ac- 
cession XM.002575), a gene which is required for pre- 
mnra splicing. Accordingly, utilities of VGAM258 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SFRS7. The function of 
SFRS7 has been established by previous studies. Cavaloc 
et al. (1994) used a monoclonal antibody to identify a 
splicing factor of 35 kD which they named 9G8. Based on 
partial sequence of tryptic peptides, the authors designed 
degenerate PCR primers and obtained a PCR product 



which was used to probe genomic and cDNA libraries. The 
isolation and characterization of cDNA clones indicated 
that the 9G8 protein (gene symbol, SFRS7) is a member of 
the serine/arginine (SR) splicing factor family because it 
includes an N-terminal RNA binding domain and a C- 
terminal SR domain. Members of this family are thought to 
play key roles in alternative splicing. The RNA binding do- 
main of 9G8 is closely related (79 to 71% identity) to those 
of the SR factors human SRp20 (OMIM Ref. No. 603364) 
and Drosophila RBP1. Immunodepletion of the 9G8 pro- 
tein from a nuclear extract resulted in the loss of splicing 
activity. In turn, in vitro-expressed recombinant 9G8 pro- 
tein rescued the splicing activity of a 9G8-depleted nu- 
clear extract. Popielarz et al. (1995) isolated and charac- 
terized the human 9G8 gene. The gene spans 7,745 bp 
and consists of 8 exons and 7 introns within the coding 
sequence, thus contrasting with the organization of some 
other genes of the SR splicing factor family. By isotopic in 
situ hybridization, they localized the gene to 2p22-p21. 
The 5-prime flanking region is GC-rich and contains basal 
promoter sequences and potential regulatory elements. 
They presented results raising the possibility that alterna- 
tive splicing of intron 3 provides a mechanism for modu- 



lation of the 9G8 function. 
[7743] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
t 7744 ] Cavaloc, Y.; Popielarz, M.; Fuchs, J. -P.; Gattoni, R.; 

Stevenin, J. : Characterization and cloning of the human 

splicing factor 9G8: a novel 35 kDa factor of the serine/ 

arginine protein family. EMBOJ. 13: 2639-2649, 1994. ; 

and 

[7745] Popielarz, M.; Cavaloc, Y.; Mattei, M.-G.; Gattoni, R.; 

Stevenin, J. : The gene encoding human splicing factor 
9G8: structure, chromosomal localization, and expression 
of alternatively pro. 

[7746] Further studies establishing the function and utilities of 

SFRS7 are found in John Hopkins OMIM database record ID 
600572, and in sited publications numbered 2151-2152 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Solute Carrier Fam- 
ily 19 (thiamine transporter), Member 2 (SLC19A2, Acces- 
sion XM_044421) is another VGAM258 host target gene. 
SLC19A2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC19A2, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC19A2 BINDING SITE, designated SEQ 
ID:2836, to the nucleotide sequence of VGAM258 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:593. 

[7747] Another function of VGAM258 is therefore inhibition of 

Solute Carrier Family 19 (thiamine transporter), Member 2 
(SLC19A2, Accession XM_044421). Accordingly, utilities of 
VGAM258 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC19A2. 
Chromosome 20 Open Reading Frame 97 (C20orf97, Ac- 
cession NM.021158) is another VGAM2 58 host target 
gene. C20orf97 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by C20orf97, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of C20orf97 BINDING SITE, designated 
SEQ ID:1946, to the nucleotide sequence of VGAM258 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:593. 

[7748] Another function of VGAM258 is therefore inhibition of 



Chromosome 20 Open Reading Frame 97 (C20orf97, Ac- 
cession NM_021158). Accordingly, utilities of VGAM258 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf97. CYB5-M 
(Accession NM.030579) is another VGAM258 host target 
gene. CYB5-M BINDING SITE1 and CYB5-M BINDING SITE2 
are HOST TARGET binding sites found in untranslated re- 
gions of mRNA encoded by CYB5-M, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CYB5-M 
BINDING SITE1 and CYB5-M BINDING SITE2, designated 
SEQ ID:2150 and SEQ ID:3658 respectively, to the nu- 
cleotide sequence of VGAM258 RNA, herein designated 
VGAM RNA, also designated SEQ ID:593. 
[7749] Another function of VGAM258 is therefore inhibition of 
CYB5-M (Accession NM_030579). Accordingly, utilities of 
VGAM258 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CYB5-M. 
FLJ10853 (Accession NM.018246) is another VGAM258 
host target gene. FLJ 10853 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ10853, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10853 BINDING SITE, 
designated SEQ ID: 1804, to the nucleotide sequence of 
VGAM258 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:593. 

[7750] Another function of VGAM258 is therefore inhibition of 

FLJ10853 (Accession NM.018246). Accordingly, utilities of 
VGAM258 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10853. 
FLJ14327 (Accession NM.024912) is another VGAM258 
host target gene. FLJ14327 BINDING SITE is HOST TARGET 
binding site found in the 3 N untranslated region of mRNA 
encoded by FLJ14327, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ14327 BINDING SITE, 
designated SEQ ID:2111, to the nucleotide sequence of 
VGAM258 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:593. 

[7751] Another function of VGAM258 is therefore inhibition of 

FLJ14327 (Accession NM.024912). Accordingly, utilities of 
VGAM258 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ14327. 
FLJ14681 (Accession NM.032824) is another VGAM258 
host target gene. FLJ14681 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ 14681, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ14681 BINDING SITE, 
designated SEQ ID:2285, to the nucleotide sequence of 
VGAM258 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:593. 
[7752] Another function of VGAM258 is therefore inhibition of 

FLJ14681 (Accession NM.032824). Accordingly, utilities of 
VGAM258 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14681. 
Heterogeneous Nuclear Ribonucleoprotein A3 (HNRPA3, 
Accession NM.005758) is another VGAM258 host target 
gene. HNRPA3 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
HNRPA3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HNRPA3 BINDING SITE, designated SEQ 



ID:1245, to the nucleotide sequence of VGAM258 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:593. 

[7753] Another function of VGAM258 is therefore inhibition of 
Heterogeneous Nuclear Ribonucleoprotein A3 (HNRPA3, 
Accession NM_005758). Accordingly, utilities of VGAM258 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HNRPA3. KIAA0426 
(Accession NM.014724) is another VGAM258 host target 
gene. KIAA0426 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0426, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0426 BINDING SITE, designated 
SEQ ID:1532, to the nucleotide sequence of VGAM258 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:593. 

[7754] Another function of VGAM258 is therefore inhibition of 
KIAA0426 (Accession NM_014724). Accordingly, utilities 
of VGAM258 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0426. KIAA0594 (Accession XM.036117) is another 



VGAM258 host target gene. KIAA0594 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0594, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0594 BINDING SITE, designated SEQ ID:2707, to the 
nucleotide sequence of VGAM258 RNA, herein designated 
VGAM RNA, also designated SEQ ID:593. 
[7755] Another function of VGAM258 is therefore inhibition of 
KIAA0594 (Accession XM_036117). Accordingly, utilities 
of VGAM258 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0594. KIAA0635 (Accession NM.014645) is another 
VGAM258 host target gene. KIAA0635 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by KIAA0635, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0635 BINDING SITE, designated SEQ ID:1513, to the 
nucleotide sequence of VGAM258 RNA, herein designated 
VGAM RNA, also designated SEQ ID:593. 



[7756] Another function of VGAM258 is therefore inhibition of 
KIAA0635 (Accession NM.014645). Accordingly, utilities 
of VGAM258 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0635. PDZ Domain Containing 2 (PDZD2, Accession 
XM.087705) is another VGAM258 host target gene. 
PDZD2 BINDING SITE is HOST TARGET binding site found 
in the 5 X untranslated region of mRNA encoded by 
PDZD2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PDZD2 BINDING SITE, designated SEQ 
ID:3181, to the nucleotide sequence of VGAM258 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:593. 

[7757] Another function of VGAM258 is therefore inhibition of 
PDZ Domain Containing 2 (PDZD2, Accession 
XM.087705). Accordingly, utilities of VGAM258 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PDZD2. PP1628 (Accession 
NM_025201) is another VGAM258 host target gene. 
PP1628 BINDING SITE is HOST TARGET binding site found 
in the 5 X untranslated region of mRNA encoded by 



PP1628, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PP1628 BINDING SITE, designated SEQ 
ID:2145, to the nucleotide sequence of VGAM258 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:593. 

[7758] Another function of VGAM258 is therefore inhibition of 
PP1628 (Accession NM_025201). Accordingly, utilities of 
VGAM258 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PP1628. 
TIP120A (Accession NM.018448) is another VGAM258 
host target gene. TIP120A BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by TIP120A, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of TIP120A BINDING SITE, 
designated SEQ ID: 1829, to the nucleotide sequence of 
VGAM258 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:593. 

[7759] Another function of VGAM258 is therefore inhibition of 
TIP120A (Accession NM_018448). Accordingly, utilities of 



VGAM258 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TIP120A. 
LOC220988 (Accession XM_165561) is another VGAM258 
host target gene. LOC220988 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC220988, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC220988 BINDING 
SITE, designated SEQ ID:3501, to the nucleotide sequence 
of VGAM258 RNA, herein designated VGAM RNA, also 
designated SEQ ID:593. 
[7760] Another function of VGAM258 is therefore inhibition of 

LOC220988 (Accession XM_165561). Accordingly, utilities 
of VGAM258 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220988. LOC221337 (Accession XM.166387) is an- 
other VGAM258 host target gene. LOC221337 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC221337, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC221337 BINDING SITE, designated SEQ ID:3555, to 
the nucleotide sequence of VGAM258 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:593. 

[7761] Another function of VGAM258 is therefore inhibition of 

LOC221337 (Accession XM_166387). Accordingly, utilities 
of VGAM258 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221337. LOC257017 (Accession XM.173227) is an- 
other VGAM258 host target gene. LOC257017 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257017, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257017 BINDING SITE, designated SEQ ID:3737, to 
the nucleotide sequence of VGAM258 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:593. 

[7762] Another function of VGAM258 is therefore inhibition of 

LOC257017 (Accession XM.173227). Accordingly, utilities 
of VGAM258 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257017. LOC90829 (Accession XM.034325) is an- 
other VGAM258 host target gene. LOC90829 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90829, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90829 BINDING SITE, designated SEQ ID:2680, to the 
nucleotide sequence of VGAM258 RNA, herein designated 
VGAM RNA, also designated SEQ ID:593. 

[7763] Another function of VGAM258 is therefore inhibition of 
LOC90829 (Accession XM.034325). Accordingly, utilities 
of VGAM258 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90829. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 259 (VGAM259) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7764] VGAM259 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM259 was detected is described 
hereinabove with reference to Figs. 1-8. 



[7765] VGAM259 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM259 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7766] VGAM259 gene encodes a VGAM259 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM259 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM259 precursor RNA is designated SEQ 
ID:245, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:245 is 
located at position 144258 relative to the genome of Vac- 
cinia Virus. 

[7767] VGAM259 precursor RNA folds onto itself, forming 

VGAM259 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 



cleotide sequence of the second half thereof. 
[7768] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM259 folded precursor RNA into VGAM259 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 25%) nucleotide se- 
quence of VGAM259 RNA is designated SEQ ID:594, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7769] VGAM259 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM259 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM259 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5^ untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

F770] VGAM259 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM259 host target 



RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM259 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM259 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM259 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 
t 7771 ] The complementary binding of VGAM259 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM259 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 



BINDING SITE III, inhibits translation of VGAM259 host tar- 
get RNA into VGAM259 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 7772 ] It is appreciated that VGAM259 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM259 host target genes. The mRNA of 
each one of this plurality of VGAM259 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM259 RNA, herein designated VGAM 
RNA, and which when bound by VGAM259 RNA causes in- 
hibition of translation of respective one or more VGAM259 
host target proteins. 

t 7773 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM259 gene, herein designated VGAM GENE, on one or 
more VGAM259 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 



only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 7774 ] It is yet further appreciated that a function of VGAM259 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM259 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM259 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM259 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7775] Nucleotide sequences of the VGAM259 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM259 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM259 folded precursor RNA, herein designated 



VGAM FOLDED PRECURSOR RNA, of VGAM259 are further 
described hereinbelow with reference to Table 1. 

[7776] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM259 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM259 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7777] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM259 gene, herein designated VGAM is 
inhibition of expression of VGAM259 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM259 correlate with, and may be deduced 
from, the identity of the target genes which VGAM259 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

U 7 ™] KIAA0268 (Accession XM.046126) is a VGAM259 host tar- 
get gene. KIAA0268 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by KIAA0268, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of KIAA0268 BINDING SITE, 
designated SEQ ID:2874, to the nucleotide sequence of 
VGAM259 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:594. 

t 777 9] A function of VGAM259 is therefore inhibition of 

KIAA0268 (Accession XM.046126). Accordingly, utilities 
of VGAM259 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0268. KIAA1255 (Accession XM.040626) is another 
VGAM259 host target gene. KIAA1255 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1255, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1255 BINDING SITE, designated SEQ ID:2783, to the 
nucleotide sequence of VGAM259 RNA, herein designated 
VGAM RNA, also designated SEQ ID:594. 

[7780] Another function of VGAM259 is therefore inhibition of 
KIAA1255 (Accession XM_040626). Accordingly, utilities 
of VGAM259 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1255. MGC5370 (Accession NM.032739) is another 



VGAM259 host target gene. MGC5370 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC5370, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC5370 
BINDING SITE, designated SEQ ID:2275, to the nucleotide 
sequence of VGAM259 RNA, herein designated VGAM 
RNA, also designated SEQ ID:594. 
[7781] Another function of VGAM259 is therefore inhibition of 
MGC5370 (Accession NM.032739). Accordingly, utilities 
of VGAM259 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC5370. UK114 (Accession NM.005836) is another 
VGAM259 host target gene. UK114 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by UK114, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of UK114 BINDING SITE, 
designated SEQ ID: 1255, to the nucleotide sequence of 
VGAM259 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:594. 



[7782] Another function of VGAM259 is therefore inhibition of 
UK114 (Accession NM_005836). Accordingly, utilities of 
VGAM259 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UK114. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
260 (VGAM260) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[7783] VGAM260 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM260 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 77 84] VGAM260 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM260 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7785] VGAM 2 60 gene encodes a VGAM 2 60 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM260 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM260 precursor RNA is designated SEQ 
ID:246, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:246 is 
located at position 145827 relative to the genome of Vac- 
cinia Virus. 

[7786] VGAM260 precursor RNA folds onto itself, forming 

VGAM260 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
^ hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7787] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM260 folded precursor RNA into VGAM260 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 89%) nucleotide se- 



quence of VGAM260 RNA is designated SEQ ID:595, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7788] VGAM260 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM260 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 60 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

t 77 89] VGAM 2 60 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM260 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM260 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 



meant as an illustration only, and is not meant to be limit- 
ing - VGAM260 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM260 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7790] The complementary binding of VGAM260 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 60 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM260 host tar- 
get RNA into VGAM260 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 7791 ] It is appreciated that VGAM260 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM260 host target genes. The mRNA of 
each one of this plurality of VGAM260 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM260 RNA, herein designated VGAM 
RNA, and which when bound by VGAM260 RNA causes in- 
hibition of translation of respective one or more VGAM260 
host target proteins. 

t 7792 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM260 gene, herein designated VGAM GENE, on one or 
more VGAM260 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[7793] it is yet further appreciated that a function of VGAM260 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM260 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM260 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM260 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7794] Nucleotide sequences of the VGAM260 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM260 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM260 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM260 are further 
described hereinbelow with reference to Table 1. 

[7795] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM260 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM260 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[7796] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM260 gene, herein designated VGAM is 
inhibition of expression of VGAM260 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM260 correlate with, and may be deduced 
from, the identity of the target genes which VGAM260 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7797] Oxysterol Binding Protein-like 8 (OSBPL8, Accession 
NM_020841) is a VGAM260 host target gene. OSBPL8 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by OSBPL8, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of OSBPL8 BINDING SITE, designated SEQ ID: 1927, to the 
nucleotide sequence of VGAM260 RNA, herein designated 
VGAM RNA, also designated SEQ ID:595. 

[7798] a function of VGAM260 is therefore inhibition of Oxys- 
terol Binding Protein-like 8 (OSBPL8, Accession 
NM_020841). Accordingly, utilities of VGAM260 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL8. LOC147463 



(Accession XM.085799) is another VGAM260 host target 
gene. LOC147463 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC147463, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC147463 BINDING SITE, desig- 
nated SEQ ID:3109, to the nucleotide sequence of 
VGAM260 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:595. 
[7799] Another function of VGAM260 is therefore inhibition of 

LOC147463 (Accession XM_085799). Accordingly, utilities 
of VGAM260 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147463. LOC151201 (Accession XM.098021) is an- 
other VGAM260 host target gene. LOC151201 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC151201, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151201 BINDING SITE, designated SEQ ID:3340, to 
the nucleotide sequence of VGAM260 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:595. 

[7800] Another function of VGAM260 is therefore inhibition of 

LOC151201 (Accession XM_098021). Accordingly, utilities 
of VGAM260 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151201. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 261 (VGAM261) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7801] VGAM261 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM261 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 7 802] VGAM261 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM261 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7803] VGAM261 gene encodes a VGAM261 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 



miRNA genes, and unlike most ordinary genes, VGAM261 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM261 precursor RNA is designated SEQ 
ID:247, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:247 is 
located at position 145163 relative to the genome of Vac- 
cinia Virus. 

[7804] VGAM261 precursor RNA folds onto itself, forming 

VGAM261 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7805] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM261 folded precursor RNA into VGAM261 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM261 RNA is designated SEQ ID:596, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7806] VGAM261 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM261 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM261 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

F807] VGAM261 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM261 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM261 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 



BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM261 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM261 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[7808] The complementary binding of VGAM261 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM261 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM261 host tar- 
get RNA into VGAM261 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7809] it is appreciated that VGAM261 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM261 host target genes. The mRNA of 



each one of this plurality of VGAM2 61 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM261 RNA, herein designated VGAM 
RNA, and which when bound by VGAM261 RNA causes in- 
hibition of translation of respective one or more VGAM261 
host target proteins. 
[7810] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM261 gene, herein designated VGAM GENE, on one or 
more VGAM261 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 



294,779 (2001)). 
[781 1] It is yet further appreciated that a function of VGAM261 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM261 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM261 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM261 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7812] Nucleotide sequences of the VGAM261 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM261 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM261 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM261 are further 
described hereinbelow with reference to Table 1. 

[7813] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM261 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM261 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7814] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM261 gene, herein designated VGAM is 
inhibition of expression of VGAM261 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM261 correlate with, and may be deduced 
from, the identity of the target genes which VGAM261 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7815] jjAZl (Accession NM.015355) is a VGAM261 host target 
gene. JJAZ1 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
JJAZ1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of JJAZ1 BINDING SITE, designated SEQ ID: 1621, 
to the nucleotide sequence of VGAM261 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:596. 

[7816] a function of VGAM261 is therefore inhibition ofJJAZl 
(Accession NM_015355), a gene which is a zinc finger 
protein. Accordingly, utilities of VGAM261 include diag- 
nosis, prevention and treatment of diseases and clinical 



conditions associated with JJAZ1. The function of JJAZ1 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to 
VGAM187.Sialyltransferase 1 (beta-galactoside alpha- 
2,6-sialytransferase) (SIAT1, Accession NM_003032) is 
another VGAM261 host target gene. SIAT1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SIAT1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SIAT1 BIND- 
ING SITE, designated SEQ ID:986, to the nucleotide se- 
quence of VGAM261 RNA, herein designated VGAM RNA, 
also designated SEQ ID:596. 
[7817] Another function of VGAM261 is therefore inhibition of 
Sialyltransferase 1 (beta-galactoside alpha- 
2,6-sialytransferase) (SIAT1, Accession NM_003032), a 
gene which transfers sialic acid from the donor of sub- 
strate cmp- sialic acid to galactose containing acceptor 
substrates. Accordingly, utilities of VGAM261 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SIAT1. The function of SIAT1 



has been established by previous studies. Much interest in 
the role and regulation of beta-galactoside alpha- 
2,6-sialyltransferase (EC 2.4.99.1) in B lymphocytes 
stemmed from its relation to CDw75, a human leukocyte 
cell-surface antigen expressed in mature and activated B 
cells but not in B cells at earlier stages of development or 
in plasma cells. SiaT-1 is required for the elaboration of 
the CDw75 cell-surface epitope. Grundmann et al. (1990) 
reported the complete cDNA sequence corresponding to 
the SIAT1 gene on the basis of cDNA isolated from a hu- 
man placental lambda-gtlO library. By Southern analysis 
of somatic cell hybrids and by in situ hybridization, Wang 
et al. (1993) demonstrated that the SIAT1 gene is located 
on 3q21-q28. Comparative analysis of the human and rat 
sequences demonstrated precise conservation of the in- 
tron/exon boundaries throughout the coding domains. 
Furthermore, there was extensive interspecies sequence 
similarity in some of the exons that contained information 
only for the 5-prime leader regions. 

[7818] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7819] Grundmann, U.; Nerlich, C; Rein, T.; Zettlmeissl, G. : 



Complete cDNA sequence encoding human beta- 
galactoside alpha-2,6-sialyltransferase. Nucleic Acids Res. 
18: 667 only, 1990. ; and 
t 7 820] Wang, X.; Vertino, A.; Eddy, R. L; Byers, M. C; Jani-Sait, S. 
N.; Shows, T. B.; Lau, J. T. Y. : Chromosome mapping and 
organization of the human beta-galactoside alpha- 
2,6-sialyltrans. 

[7821] Further studies establishing the function and utilities of 

SIAT1 are found in John Hopkins OMIM database record ID 
109675, and in sited publications numbered 869-870 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.ATPase, H+ Trans- 
porting, Lysosomal V0 Subunit A Isoform 1 (ATP6V0A1, 
Accession NM_005177) is another VCAM261 host target 
gene. ATP6V0A1 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by ATP6V0A1, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of ATP6V0A1 BINDING SITE, desig- 
nated SEQ ID: 1191, to the nucleotide sequence of 
VGAM261 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:596. 



[7822] Another function of VGAM261 is therefore inhibition of 
ATPase, H+ Transporting, Lysosomal VO Subunit A Iso- 
form 1 (ATP6V0A1, Accession NM.005177). Accordingly, 
utilities of VGAM261 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ATP6V0A1. FLJ21313 (Accession NM.023927) is an- 
other VGAM261 host target gene. FLJ21313 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by FLJ21313, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ21313 
BINDING SITE, designated SEQ ID:2038, to the nucleotide 
sequence of VGAM261 RNA, herein designated VGAM 
RNA, also designated SEQ ID:596. 

[7823] Another function of VGAM261 is therefore inhibition of 

FLJ21313 (Accession NM_023927). Accordingly, utilities of 
VGAM261 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21313. 
FLJ23548 (Accession NM.024590) is another VGAM2 61 
host target gene. FLJ23548 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ23548, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23548 BINDING SITE, 
designated SEQ ID:2068, to the nucleotide sequence of 
VGAM261 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:596. 

[7824] Another function of VGAM261 is therefore inhibition of 

FLJ23548 (Accession NM.024590). Accordingly, utilities of 
VGAM261 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23548. 
LOC196510 (Accession XM.113738) is another VGAM261 
host target gene. LOC196510 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC196510, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC196510 BINDING 
SITE, designated SEQ ID:3414, to the nucleotide sequence 
of VGAM261 RNA, herein designated VGAM RNA, also 
designated SEQ ID:596. 

[7825] Another function of VGAM261 is therefore inhibition of 

LOC196510 (Accession XM_113738). Accordingly, utilities 
of VGAM261 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC196510. LOC200220 (Accession XM.114157) is an- 
other VGAM261 host target gene. LOC200220 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC200220, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200220 BINDING SITE, designated SEQ ID:3443, to 
the nucleotide sequence of VGAM261 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 596. 
[7826] Another function of VGAM261 is therefore inhibition of 

LOC200220 (Accession XM.114157). Accordingly, utilities 
of VGAM261 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200220. LOC222234 (Accession XM.168558) is an- 
other VGAM261 host target gene. LOC222234 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222234, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222234 BINDING SITE, designated SEQ ID:3645, to 



the nucleotide sequence of VGAM261 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID: 596. 

[7827] Another function of VGAM261 is therefore inhibition of 

LOC222234 (Accession XM_168558). Accordingly, utilities 
of VGAM261 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222234. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 262 (VGAM262) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7828] VGAM262 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM262 was detected is described 
hereinabove with reference to Figs. 1-8. 

t 7 829] VGAM262 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM262 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7830] VGAM262 gene encodes a VGAM262 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM262 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM262 precursor RNA is designated SEQ 
ID:248, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:248 is 
located at position 147193 relative to the genome of Vac- 
cinia Virus. 

[7831] VGAM262 precursor RNA folds onto itself, forming 

VGAM262 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7832] A n enzyme complex designated DICER COMPLEX, "dices" 
the VGAM262 folded precursor RNA into VGAM262 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 85%) nucleotide se- 
quence of VGAM262 RNA is designated SEQ ID:597, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7833] VGAM262 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM262 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 62 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 N UTR, PROTEIN 
CODING and 3^UTR respectively. 

P834] VGAM262 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM262 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM262 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM262 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM262 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[7835] jhe complementary binding of VGAM262 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM262 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM262 host tar- 
get RNA into VGAM262 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7836] it is appreciated that VGAM262 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM262 host target genes. The mRNA of 
each one of this plurality of VGAM262 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM262 RNA, herein designated VGAM 
RNA, and which when bound by VGAM262 RNA causes in- 
hibition of translation of respective one or more VGAM262 
host target proteins. 
[7837] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM262 gene, herein designated VGAM GENE, on one or 
more VGAM262 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7838] it is yet further appreciated that a function of VGAM262 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM262 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM262 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM262 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7839] Nucleotide sequences of the VGAM262 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM262 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM262 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM262 are further 
described hereinbelow with reference to Table 1. 

[7840] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM262 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM262 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7841] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM262 gene, herein designated VGAM is 
inhibition of expression of VGAM262 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM262 correlate with, and may be deduced 
from, the identity of the target genes which VGAM262 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

PS 42 ] Cyclin-dependent Kinase Inhibitor IB (p27, Kipl) 

(CDKN1B, Accession NM.004064) is a VGAM262 host tar- 
get gene. CDKN1B BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by CDKN1B, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of CDKN1B BINDING SITE, designated 
SEQ ID: 1082, to the nucleotide sequence of VGAM262 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:597. 

[7843] a function of VGAM262 is therefore inhibition of Cyclin- 



dependent Kinase Inhibitor IB (p27, Kipl) (CDKN1B, Ac- 
cession NM_004064), a gene which is involved in gl arrest 
and may mediate tgf beta-induced gl arrest. Accordingly, 
utilities of VGAM262 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CDKN1B. The function of CDKN1B has been estab- 
lished by previous studies. Stegmaier et al. (1995) studied 
loss of heterozygosity (LOH) in the region 12pl3-pl2 in 
acute lymphoblastic leukemia; this chromosomal region 
often shows deletion in such patients. In 15% of informa- 
tive patients, there was evidence of LOH of the TEL locus 
(OMIM Ref. No. 600618) which was not evident on cytoge- 
netic analysis. Detailed examination of patients with LOH 
showed that the critically deleted region included a sec- 
ond candidate tumor suppressor gene, referred to by 
them as KIP1, which encodes the cyclin-dependent kinase 
inhibitor previously called p27 (Toyoshima and Hunter, 
1994 and Polyak et al., 1994). Based on the STS content of 
TEL-positive YACs, Stegmaier et al. (1995) reported that 
KIP1 and TEL were in close proximity. Apoptosis of human 
endothelial cells after growth factor deprivation is associ- 
ated with rapid and dramatic upregulation of cyclin A- 
associated CDK2 activity. Levkau et al. (1998) showed that 



in apoptotic cells the car boxyl -termini of the CDK in- 
hibitors CDKN1A (OMIM Ref. No. 116899) and CDKN1B 
are truncated by specific cleavage. The enzyme involved in 
this cleavage is CASP3 (OMIM Ref. No. 600636) and/or a 
CASP3-like caspase. After cleavage, CDKN1A loses its nu- 
clear localization sequence and exits the nucleus. Cleav- 
age of CDKN1A and CDKN1B resulted in a substantial re- 
duction in their association with nuclear cyclin-CDK2 
complexes, leading to a dramatic induction of CDK2 activ- 
ity. Dominant-negative CDK2, as well as a mutant 
CDKN1A resistant to caspase cleavage, partially sup- 
pressed apoptosis. These data suggested that CDK2 acti- 
vation, through caspase-mediated cleavage of CDK in- 
hibitors, may be instrumental in the execution of apopto- 
sis following caspase activation. 

[7844] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7845] Levkau, B.; Koyama, H.; Raines, E. W.; Clurman, B. E.; Her- 
ren, B.; Orth, K.; Roberts, J. M.; Ross, R. : Cleavage of 
p21(Cipl/Wafl) and p27(Kipl) mediates apoptosis in en- 
dothelial cells through activation of Cdk2: role of a cas- 
pase cascade. Molec. Cell 1: 553-563, 1998. ; and 



[7846] stegmaier, K.; Pendse, S.; Barker, C. F.; Bray-Ward, P.; 

Ward, D. C; Montgomery, K. T.; Krauter, K. S.; Reynolds, 
C; SklarJ.; Donnelly, M.; Bohlander, S. K.; Rowley, J. D.; 
Sallan. 

[7847] Further studies establishing the function and utilities of 
CDKN1B are found in John Hopkins OMIM database record 
ID 600778, and in sited publications numbered 1318, 
2223-2226, 1629, 2232-2233, 2860, 2235-2236, 1056, 
223 and 2238 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 
ence. Chondroitin Sulfate Proteoglycan 3 (neurocan) 
(CSPG3, Accession NM_004386) is another VCAM262 host 
target gene. CSPG3 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by CSPG3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CSPG3 BINDING SITE, designated SEQ 
ID:1107, to the nucleotide sequence of VGAM262 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:597. 

[7848] Another function of VGAM262 is therefore inhibition of 
Chondroitin Sulfate Proteoglycan 3 (neurocan) (CSPG3, 



Accession NM_004386), a gene which may play a role in 
modulating cell adhesion and migrationn. Accordingly, 
utilities of VGAM262 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CSPG3. The function of CSPG3 has been established 
by previous studies. Neurocan was first described in the 
early postnatal rat brain where it accounts for 20 to 30% 
of the total chondroitin sulfate proteoglycan. Rauch et al. 
(1992) cloned the rat cDNA using degenerate primers 
based on partial amino acid sequence of immunoaffinity-puri- 
fied protein. The mouse neurocan cDNA encodes a de- 
duced 1,257-amino acid protein with a predicted molecu- 
lar mass of 136 kD. The large protein is processed into a 
smaller form in the adult brain. The predicted protein has 
a 22-amino acid signal peptide followed by an im- 
munoglobin-like domain and repeating motifs character- 
istic of the hyaluronic acid-binding region of aggregating 
proteoglycans. The C terminus shows approximately 60% 
identity to the fibroblast and cartilage proteoglycans ver- 
sican (OMIM Ref. No. 118661) and aggrecan (OMIM Ref. 
No. 155760). Northern blots detected a 7.5-kb transcript 
from 4-day and adult rat brains Prange et al. (1998) 
cloned human neurocan cDNAs from infant and adult 



brain cDNA libraries. The deduced 1,321-amino acid pro- 
tein shares 63% sequence identity with both mouse and 
rat neurocan proteins. Like other known proteoglycans, its 
N terminus contains an immunoglobulin domain and a se- 
ries of hyaluronic acid-binding tandem repeats, and its C 
terminus contains an EGF-like domain, a lectin-like do- 
main, and a complement regulatory- 1 ike domain. North- 
ern blot analysis detected expression of a 7.5-kb tran- 
script in fetal and adult tissues from all brain regions 
tested 

[7849] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7850] Rauch, U.; Grimpe, B.; Kulbe, C; Arnold-Ammer, I.; Beier, 
D. R.; Fassler, R. : Structure and chromosomal localization 
of the mouse neurocan gene. Genomics 28: 405-410, 
1995. ; and 

[7851] Prange, C. K.; Pennacchio, L. A.; Lieuallen, K.; Fan, W.; 

Lennon, G. G. : Characterization of the human neurocan 

gene, CSPG3. Gene 221: 199-205, 1998. 
[7852] Further studies establishing the function and utilities of 

CSPG3 are found in John Hopkins OMIM database record 

ID 600826, and in sited publications numbered 



1779-1782 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Intersectin 1 (SH3 domain protein) (ITSN1, Accession 
NM_003024) is another VGAM262 host target gene. ITSN1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ITSN1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ITSN1 BINDING SITE, designated SEQ ID:981, to the nu- 
cleotide sequence of VGAM262 RNA, herein designated 
VGAM RNA, also designated SEQ ID:597. 
[7853] Another function of VGAM262 is therefore inhibition of 
Intersectin 1 (SH3 domain protein) (ITSN1, Accession 
NM_003024), a gene which may be involved in endocyto- 
sis and synaptic vesicle recycling. Accordingly, utilities of 
VGAM262 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ITSN1. 
The function of ITSN1 has been established by previous 
studies. See 147265. Ozcelik et al. (1991) found that a 
cDNA probe for ITPR3 hybridized to DNA from hybrid cells 
containing human chromosome 6. In one hybrid that car- 
ried 6pter-p2 1, in the absence of an intact copy of this 



chromosome, hybridization was observed, thus mapping 
the gene to 6pter-p21. ITPR3 transduces many hormonal 
signals that regulate Ca(2+)-dependent processes in the 
intestinal epithelium. Maranto (1994) described complete 
sequence of the ITPR3 polypeptide (2,671 amino acids). 
Primary structure analysis indicated a pattern of con- 
served and variable regions, characteristic of the particu- 
lar gene family. Immunocytochemical localization in the 
intestine was determined. Yamamoto-Hino et al. (1994) 
likewise mapped the ITPR3 gene to chromosome 6, 
specifically to 6p21, by isotopic in situ hybridization. They 
showed that the type 3 receptor was present in all 
hematopoietic and lymphoma cell lines tested 

[7854] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7855] Maranto, A. R. : Primary structure, ligand binding, and lo- 
calization of the human type 3 inositol 
1,4,5-trisphosphate receptor expressed in intestinal ep- 
ithelium. J. Biol. Chem. 269: 1222-1230, 1994. ; and 

[7856] Ozcelik, T.; Suedhof, T. C; Francke, U. : The genes for in- 
ositol 1,4,5-triphosphate receptors 1 (ITPR1) and 3 
(ITPR3) are localized on human chromosomes 3p and 



6pter-p21, respectively. 

[7857] Further studies establishing the function and utilities of 

ITSN1 are found in John Hopkins OMIM database record ID 
602442, and in sited publications numbered 1295-1296, 
134 and 1351 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 
ence. Muscleblind-like (Drosophila) (MBNL, Accession 
NM.021038) is another VGAM262 host target gene. MBNL 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by MBNL, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MBNL BINDING SITE, designated SEQ ID:1937, to the nu- 
cleotide sequence of VGAM262 RNA, herein designated 
VGAM RNA, also designated SEQ ID:597. 

[7858] Another function of VGAM262 is therefore inhibition of 
Muscleblind-like (Drosophila) (MBNL, Accession 
NM_021038), a gene which binds to cug triplet repeat ex- 
pansion dsrna (by similarity). Accordingly, utilities of 
VGAM262 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MBNL. 
The function of MBNL and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM 196. Mediterranean Fever (MEFV, Accession 
NM_000243) is another VGAM 2 62 host target gene. MEFV 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by MEFV, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MEFV BINDING SITE, designated SEQ ID:719, to the nu- 
cleotide sequence of VGAM262 RNA, herein designated 
VGAM RNA, also designated SEQ ID:597. 
[7859] Another function of VGAM262 is therefore inhibition of 
Mediterranean Fever (MEFV, Accession NM_000243). Ac- 
cordingly, utilities of VGAM262 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MEFV. Nuclear Receptor Subfamily 3, Group 
C, Member 1 (glucocorticoid receptor) (NR3C1, Accession 
NM_000176) is another VGAM 2 62 host target gene. 
NR3C1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
NR3C1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of NR3C1 BINDING SITE, designated SEQ 
ID:716, to the nucleotide sequence of VGAM262 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:597. 

[7860] Another function of VGAM262 is therefore inhibition of 
Nuclear Receptor Subfamily 3, Group C, Member 1 
(glucocorticoid receptor) (NR3C1, Accession NM_000176). 
Accordingly, utilities of VGAM262 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NR3C1. Transcriptional Intermediary Fac- 
tor 1 (TIF1, Accession XM.016701) is another VGAM262 
host target gene. TIF1 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by TIF1, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of TIF1 BINDING SITE, designated 
SEQ ID:2564, to the nucleotide sequence of VGAM262 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:597. 

[7861] Another function of VGAM262 is therefore inhibition of 
Transcriptional Intermediary Factor 1 (TIF1, Accession 



XM_016701), a gene which mediates the activation func- 
tion (AF-2) of nuclear estrogen receptor. Accordingly, 
utilities of VGAM262 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TIF1. The function of TIF1 has been established by 
previous studies. Hormonal regulation of gene activity is 
mediated by nuclear receptors acting as ligand-activated 
transcription factors. The activity of the ligand-dependent 
activation function, or AF2, of the receptors requires in- 
termediary factors that interact with the AF2 -activating 
domain, a C-terminal region that is highly conserved in 
the nuclear receptor family. Thenot et al. (1997) isolated 
human breast cancer cell cDNAs that encode transcription 
intermediary factor-1 (TIF1), a protein that is able to bind 
to the AF2-activating domain of the estrogen receptor 
(ESR; e.g., 133430). The deduced 1,013-amino acid TIF1 
protein, which is more than 92% conserved with mouse 
Tifl, contains several domains: a RING finger, B-box fin- 
gers, a coiled-coil domain, a PHD homeodomain finger, 
and a bromodomain. A 26-amino acid region of TIF1 is 
sufficient for its hormone-dependent binding to the ESR. 
Thenot et al. (1997) demonstrated that the AF2-activating 
domain of ESR is required but not sufficient for the bind- 



ing of TIF1, that TIF1 association with DNA-bound ESR re- 
quires the presence of estradiol, and that TIF1 interacts 
selectively with different nuclear receptors. The authors 
identified a cDNA variant that encodes a TIF1 isoform 
containing a 34-amino acid insertion. Northern blot anal- 
ysis detected a major 4.5-kb transcript in MCF7 breast 
cancer cells. Fusion of PML (OMIM Ref. No. 102578) and 
TIF1A to RARA (OMIM Ref. No. 180240) and BRAF (OMIM 
Ref. No. 164757), respectively, results in the production 
of PML-RAR-alpha and TIFl-alpha-B-RAF (T18) oncopro- 
teins. Zhong et al. (1999) showed that PML, TIFl-alpha, 
and RXR-alpha (OMIM Ref. No. 180245)/RAR-alpha func- 
tion together in a retinoic acid-dependent transcription 
complex. Zhong et al. (1999) found that PML acts as a lig- 
and-dependent coactivator of RXR-alpha/RARA-alpha. 
PML interacts with TIFl-alpha and CREB-binding protein 
(CBP; 600140). In PML -/- cells, the retinoic acid- 
dependent induction of genes such as RARB2 and the 
ability of TIFl-alpha and CBP to act as transcriptional 
coactivators on retinoic acid are impaired. Zhong et al. 
(1999) showed that both PML and TIFl-alpha are growth 
suppressors required for the growth-inhibitory activity of 
retinoic acid. T18, similar to PML-RAR-alpha, disrupts the 



retinoic acid-dependent activity of this complex in a dom- 
inant-negative manner, resulting in a growth advantage. 
PML-RAR-alpha was the first example of an oncoprotein 
generated by the fusion of 2 molecules participating in 
the same pathway, specifically the fusion of a transcrip- 
tion factor to one of its own cofactors. Since the PML and 
RAR-alpha pathways converge at the transcriptional level, 
there is no need for a double-dominant-negative product 
to explain the pathogenesis of acute promyelocytic 
leukemia, or APL Beckstead et al. (2001) found that the 
Drosophila 'bonus' (bon) gene encodes a homolog of the 
vertebrate TIF1 transcriptional cofactors. Bon is required 
for male viability, molting, and numerous events in meta- 
morphosis, including leg elongation, bristle development, 
and pigmentation. Most of these processes are associated 
with genes that are implicated in the ecdysone pathway, a 
nuclear hormone receptor pathway required throughout 
Drosophila development. Bon is associated with sites on 
the polytene chromosomes and can interact with numer- 
ous Drosophila nuclear receptor proteins. In vivo, bon be- 
haves as a transcriptional inhibitor. 
[7862] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[7863] zhong, S.; Delva, L; Rachez, C; Cenciarelli, C; Gandini, 

D.; Zhang, H.; Kalantry, S.; Freedman, L. P.; Pandolfi, P. P. : 
A RA-dependent, tumour-growth suppressive transcrip- 
tion complex is the target of the PML-RAR-alpha and T18 
oncoproteins. Nature Genet. 23: 287-295, 1999. ; and 

[7864] Beckstead, R.; Ortiz, J. A.; Sanchez, C.; Prokopenko, S. N.; 
Chambon, P.; Losson, R.; Bellen, H.J. : Bonus, a 
Drosophila homolog of TIF1 proteins, interacts with nu- 
clear receptors and. 

[7865] Further studies establishing the function and utilities of 
TIF1 are found in John Hopkins OMIM database record ID 
603406, and in sited publications numbered 1202, 
1203-1204, 144 and 2606 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference. Basic Leucine Zipper and W2 Domains 1 (BZW1, 
Accession NM_014670) is another VGAM262 host target 
gene. BZW1 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
BZW1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of BZW1 BINDING SITE, designated SEQ ID:1516, 



to the nucleotide sequence of VGAM262 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:597. 
[7866] Another function of VGAM262 is therefore inhibition of 

Basic Leucine Zipper and W2 Domains 1 (BZW1, Accession 
NM.014670). Accordingly, utilities of VGAM262 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BZW1. FLJ 10998 (Accession 
NM.018294) is another VGAM 2 62 host target gene. 
FLJ10998 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
FLJ10998, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ10998 BINDING SITE, designated SEQ 
ID:1811, to the nucleotide sequence of VGAM262 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:597. 

[7867] Another function of VGAM262 is therefore inhibition of 

FLJ10998 (Accession NM.018294). Accordingly, utilities of 
VGAM262 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10998. 
FLJ12409 (Accession NM.025105) is another VGAM262 
host target gene. FLJ 12409 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 12409, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ12409 BINDING SITE, 
designated SEQ ID:2137, to the nucleotide sequence of 
VGAM262 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:597. 

[7868] Another function of VGAM262 is therefore inhibition of 

FLJ12409 (Accession NM.025105). Accordingly, utilities of 
VGAM262 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12409. 
FLJ32356 (Accession NM.144671) is another VGAM262 
host target gene. FLJ32356 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ32356, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ32356 BINDING SITE, 
designated SEQ ID:2492, to the nucleotide sequence of 
VGAM262 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:597. 

[7869] Another function of VGAM262 is therefore inhibition of 



FLJ32356 (Accession NM.144671). Accordingly, utilities of 
VGAM262 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32356. 
GRP3 (Accession NM.015376) is another VGAM262 host 
target gene. GRP3 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by GRP3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GRP3 BINDING SITE, designated SEQ 
ID: 1624, to the nucleotide sequence of VGAM262 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:597. 

[7870] Another function of VGAM 2 62 is therefore inhibition of 
GRP3 (Accession NM_015376). Accordingly, utilities of 
VGAM262 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GRP3. 
KIAA0210 (Accession NM.014744) is another VGAM262 
host target gene. KIAA0210 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0210, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of KIAA0210 BINDING SITE, 
designated SEQ ID: 1538, to the nucleotide sequence of 
VGAM262 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:597. 

[7871] Another function of VGAM262 is therefore inhibition of 
KIAA0210 (Accession NM_014744). Accordingly, utilities 
of VGAM262 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0210. MGC2477 (Accession NM.024099) is another 
VGAM262 host target gene. MGC2477 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC2477, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC2477 
BINDING SITE, designated SEQ ID:2054, to the nucleotide 
sequence of VGAM262 RNA, herein designated VGAM 
RNA, also designated SEQ ID:597. 

[7872] Another function of VGAM262 is therefore inhibition of 
MGC2477 (Accession NM_024099). Accordingly, utilities 
of VGAM262 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC2477. MGC2742 (Accession NM.023938) is another 



VGAM262 host target gene. MGC2742 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by MGC2742, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC2742 
BINDING SITE, designated SEQ ID:2039, to the nucleotide 
sequence of VGAM262 RNA, herein designated VGAM 
RNA, also designated SEQ ID:597. 
[7873] Another function of VGAM262 is therefore inhibition of 
MGC2742 (Accession NM.023938). Accordingly, utilities 
of VGAM262 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC2742. MRF2 (Accession XM.084482) is another 
VGAM262 host target gene. MRF2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by MRF2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MRF2 BINDING SITE, 
designated SEQ ID:3056, to the nucleotide sequence of 
VGAM262 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:597. 



[7874] Another function of VGAM262 is therefore inhibition of 
MRF2 (Accession XM.084482). Accordingly, utilities of 
VGAM262 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MRF2. 
Purinergic Receptor P2X-like 1, Orphan Receptor (P2RXL1, 
Accession NM_005446) is another VGAM262 host target 
gene. P2RXL1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
P2RXL1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of P2RXL1 BINDING SITE, designated SEQ 
ID: 12 13, to the nucleotide sequence of VGAM262 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:597. 

[7875] Another function of VGAM262 is therefore inhibition of 

Purinergic Receptor P2X-like 1, Orphan Receptor (P2RXL1, 
Accession NM_005446). Accordingly, utilities of VGAM262 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with P2RXL1. Serine/ 
threonine Kinase 38 Like (STK38L, Accession XM.044823) 
is another VGAM 2 62 host target gene. STK38L BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by STK38L, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
STK38L BINDING SITE, designated SEQ ID:2844, to the nu- 
cleotide sequence of VGAM262 RNA, herein designated 
VGAM RNA, also designated SEQ ID:597. 

[7876] Another function of VGAM262 is therefore inhibition of 
Serine/threonine Kinase 38 Like (STK38L, Accession 
XM.044823). Accordingly, utilities of VGAM262 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with STK38L LOC151579 
(Accession XM.045290) is another VGAM262 host target 
gene. LOC151579 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC151579, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC151579 BINDING SITE, desig- 
nated SEQ ID:2859, to the nucleotide sequence of 
VGAM262 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:597. 

[7877] Another function of VGAM262 is therefore inhibition of 



LOC151579 (Accession XM.045290). Accordingly, utilities 
of VGAM262 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151579. LOC51312 (Accession NM.018579) is an- 
other VGAM262 host target gene. LOC51312 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC51312, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51312 BINDING SITE, designated SEQ ID: 1849, to the 
nucleotide sequence of VGAM262 RNA, herein designated 
VGAM RNA, also designated SEQ ID:597. 
[7878] Another function of VGAM262 is therefore inhibition of 
LOC51312 (Accession NM_018579). Accordingly, utilities 
of VGAM262 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51312. LOC91574 (Accession XM.039310) is another 
VGAM262 host target gene. LOC91574 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC91574, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
LOC91574 BINDING SITE, designated SEQ ID:2751, to the 
nucleotide sequence of VGAM262 RNA, herein designated 
VGAM RNA, also designated SEQ ID:597. 

[7879] Another function of VGAM262 is therefore inhibition of 
LOC91574 (Accession XM_039310). Accordingly, utilities 
of VGAM262 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91574. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 263 (VGAM263) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7880] VGAM263 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM263 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7881] VGAM 2 63 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM263 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
t 7 882] VGAM263 gene encodes a VCAM263 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM263 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM263 precursor RNA is designated SEQ 
ID:249, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:249 is 
located at position 147919 relative to the genome of Vac- 
cinia Virus. 

[7883] VGAM263 precursor RNA folds onto itself, forming 

VGAM263 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7884] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM263 folded precursor RNA into VGAM263 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM263 RNA is designated SEQ ID:598, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7885] VGAM263 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM263 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 63 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[7886] VGAM 2 63 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM263 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM263 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM263 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM263 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[7887] The complementary binding of VGAM263 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 63 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM263 host tar- 
get RNA into VGAM263 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[7888] ^ is appreciated that VGAM263 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM263 host target genes. The mRNA of 
each one of this plurality of VGAM263 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM263 RNA, herein designated VGAM 
RNA, and which when bound by VGAM263 RNA causes in- 
hibition of translation of respective one or more VGAM263 
host target proteins. 

[7889] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM263 gene, herein designated VGAM GENE, on one or 
more VGAM263 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7890] | t j S yet further appreciated that a function of VGAM263 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM263 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM263 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM263 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7891] Nucleotide sequences of the VGAM263 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM263 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM263 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 63 are further 
described hereinbelow with reference to Table 1. 

[7892] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM263 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VCAM263 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7893] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM263 gene, herein designated VGAM is 
inhibition of expression of VGAM263 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM263 correlate with, and may be deduced 
from, the identity of the target genes which VGAM263 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

P894] Mab-21-like 2 (C. elegans) (MAB21L2, Accession 

NM.006439) is a VGAM263 host target gene. MAB21L2 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by MAB21L2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of MAB21L2 BINDING SITE, designated SEQ 
ID:1301, to the nucleotide sequence of VGAM 2 63 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:598. 

[7895] a function of VGAM263 is therefore inhibition of Mab- 

21-like 2 (C. elegans) (MAB21L2, Accession NM.006439). 
Accordingly, utilities of VGAM263 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MAB21L2. LOC220672 (Accession 
XM.017177) is another VGAM263 host target gene. 
LOC220672 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
LOC220672, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC220672 BINDING SITE, desig- 
nated SEQ ID:2565, to the nucleotide sequence of 
VGAM263 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:598. 

[7896] Another function of VGAM263 is therefore inhibition of 

LOC220672 (Accession XM.017177). Accordingly, utilities 
of VGAM263 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220672. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 



dress Messenger 264 (VGAM264) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7897] VGAM264 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM264 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7898] VGAM264 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM264 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7899] VGAM 2 64 gene encodes a VGAM264 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM264 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM264 precursor RNA is designated SEQ 
ID:250, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:250 is 
located at position 148297 relative to the genome of Vac- 
cinia Virus. 



[7900] VGAM264 precursor RNA folds onto itself, forming 

VGAM264 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure^, is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7901] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM264 folded precursor RNA into VGAM264 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM264 RNA is designated SEQ ID:599, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7902] VGAM264 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM264 host target RNA, herein designated VGAM 



HOST TARGET RNA. VGAM264 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[7903] VGAM264 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM264 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM264 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 64 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM264 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 



sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7904] The complementary binding of VGAM264 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM264 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM264 host tar- 
get RNA into VGAM264 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[7905] it is appreciated that VGAM264 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM264 host target genes. The mRNA of 
each one of this plurality of VGAM264 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM264 RNA, herein designated VGAM 
RNA, and which when bound by VGAM264 RNA causes in- 
hibition of translation of respective one or more VGAM264 
host target proteins. 

[7906] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM264 gene, herein designated VGAM GENE, on one or 
more VGAM264 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world " , Science 
294,779 (2001)). 
t 7907 ] It is yet further appreciated that a function of VGAM264 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM264 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM264 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM264 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7908] Nucleotide sequences of the VCAM264 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM264 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM264 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 64 are further 
described hereinbelow with reference to Table 1. 

[7909] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM264 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM264 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7910] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM264 gene, herein designated VGAM is 
inhibition of expression of VGAM264 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM264 correlate with, and may be deduced 
from, the identity of the target genes which VGAM264 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[7911] Fibronectin Leucine Rich Transmembrane Protein 2 

(FLRT2, Accession NM.013231) is a VGAM264 host target 
gene. FLRT2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
FLRT2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLRT2 BINDING SITE, designated SEQ 
ID: 1437, to the nucleotide sequence of VGAM264 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:599. 

U^ 2 -] A function of VGAM264 is therefore inhibition of Fi- 
bronectin Leucine Rich Transmembrane Protein 2 (FLRT2, 
Accession NM_013231), a gene which may have a function 
in cell adhesion and/or receptor signaling. Accordingly, 
utilities of VGAM264 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FLRT2. The function of FLRT2 has been established 
by previous studies. The FLRT family of proteins struc- 
turally resembles small leucine-rich proteoglycans found 
in the extracellular matrix. By screening human brain cD- 



NAs for the potential to encode proteins that are at least 
50 kD, Ishikawa et al. (1997) isolated a FLRT2 cDNA, 
which they called KIAA0405. The deduced 660-amino acid 
full-length FLRT2 protein shares 25% amino acid se- 
quence identity with the precursor of the alpha chain of 
human platelet glycoprotein lb (GP1BA; OMIM Ref. No. 
231200) across 180 residues. By SDS-PAGE, in vitro tran- 
scribed/translated FLRT2 had an apparent molecular mass 
of approximately 75 kD. RT-PCR detected FLRT2 expres- 
sion in a number of human tissues, with highest expres- 
sion in ovary and relatively high expression in brain and 
pancreas. By searching a human EST database with por- 
tions of the FLRT1 protein (OMIM Ref. No. 604806) se- 
quence, Lacy et al. (1999) identified ESTs encoding FLRT2. 
The full-length FLRT2 coding sequence encodes a pre- 
dicted 660-amino acid protein containing a putative N- 
terminal signal sequence, 10 leucine-rich repeats (LRRs) 
flanked by N- and C-terminal cysteine-rich regions, a fi- 
bronectin-/collagen-like domain, a transmembrane do- 
main, and an intracellular C-terminal tail. FLRT2 has 5 po- 
tential N-glycosylation sites in its extracellular region. 
FLRT2 shares 44% amino acid sequence identity with 
FLRT3 (OMIM Ref. No. 604808) and 41% identity with 



FLRT1. Recombinant FLRT2 expressed in SF9 insect cells 
and monkey COS-1 cells migrated as an 85-kD protein on 
SDS-polyacrylamide gels. The authors demonstrated that 
FLRT2 is glycosylated. Northern blot analysis of a variety 
of human adult tissues detected a 7.5-kb FLRT2 transcript 
that was expressed abundantly in pancreas and less 
abundantly in skeletal muscle, brain, and heart. Lacy et al. 
(1999) suggested that FLRT2 functions in cell adhesion 
and/or receptor signaling. By analysis of a radiation hy- 
brid mapping panel, Ishikawa et al. (1997) mapped the 
FLRT2 gene to chromosome 14. Lacy et al. (1999) noted 
that a UniGene cluster corresponding to the FLRT2 gene 
has been mapped to 14q24-q32. 

[7913] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[79 14 ] Ishikawa, K.; Nagase, T.; Nakajima, D.; Seki, N.; Ohira, M.; 
Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, 
O. : Prediction of the coding sequences of unidentified 
human genes. VIII. 78 new cDNA clones from brain which 
code for large proteins in vitro. DNA Res. 4: 307-313, 
1997. ; and 

t 7915 ] Lacy, S. E.; Bonnemann, C. C; Buzney, E. A.; Kunkel, L. M. 



: Identification of FLRT1, FLRT2, and FLRT3: a novel family 
of transmembrane leucine-rich repeat proteins. Genomics 
62: 417-4. 

[7916] Further studies establishing the function and utilities of 
FLRT2 are found in John Hopkins OMIM database record 
ID 604807, and in sited publications numbered 25 and 
968 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. KDEL 
(Lys-Asp-Glu-Leu) Endoplasmic Reticulum Protein Reten- 
tion Receptor 2 (KDELR2, Accession NM_006854) is an- 
other VGAM264 host target gene. KDELR2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KDELR2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KDELR2 
BINDING SITE, designated SEQ ID:1335, to the nucleotide 
sequence of VGAM264 RNA, herein designated VGAM 
RNA, also designated SEQ ID:599. 

[7917] Another function of VGAM264 is therefore inhibition of 
KDEL (Lys-Asp-Glu-Leu) Endoplasmic Reticulum Protein 
Retention Receptor 2 (KDELR2, Accession NM_006854). 
Accordingly, utilities of VGAM264 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with KDELR2. SMT3 Suppressor of Mif Two 3 
Homolog 2 (yeast) (SMT3H2, Accession NM.006937) is 
another VGAM264 host target gene. SMT3H2 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by SMT3H2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SMT3H2 BINDING SITE, designated SEQ ID:1341, to the 
nucleotide sequence of VGAM264 RNA, herein designated 
VGAM RNA, also designated SEQ ID:599. 
[7918] Another function of VGAM264 is therefore inhibition of 
SMT3 Suppressor of Mif Two 3 Homolog 2 (yeast) 
(SMT3H2, Accession NM_006937). Accordingly, utilities of 
VGAM264 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMT3H2. 
LOC158997 (Accession XM.088736) is another VGAM264 
host target gene. LOC158997 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC158997, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of LOC158997 BINDING 
SITE, designated SEQ ID:3230, to the nucleotide sequence 
of VGAM264 RNA, herein designated VGAM RNA, also 
designated SEQ ID:599. 

[7919] Another function of VGAM264 is therefore inhibition of 

LOC158997 (Accession XM_088736). Accordingly, utilities 
of VGAM264 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158997. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 265 (VGAM 2 6 5) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7920] VGAM265 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM265 was detected is described 
hereinabove with reference to Figs. 1-8. 

U^] VGAM265 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM265 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
[ 7 922] VGAM265 gene encodes a VCAM265 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM265 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM265 precursor RNA is designated SEQ 
ID:251, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:251 is 
located at position 148003 relative to the genome of Vac- 
cinia Virus. 

[7923] VGAM265 precursor RNA folds onto itself, forming 

VGAM265 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7924] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM265 folded precursor RNA into VGAM265 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM265 RNA is designated SEQ ID:600, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7925] VGAM265 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM265 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM265 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[7926] VGAM265 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM265 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM265 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM265 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM265 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[7927] The complementary binding of VGAM265 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM265 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM265 host tar- 
get RNA into VGAM265 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[7928] ^ is appreciated that VGAM265 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM265 host target genes. The mRNA of 
each one of this plurality of VGAM265 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM265 RNA, herein designated VGAM 
RNA, and which when bound by VGAM265 RNA causes in- 
hibition of translation of respective one or more VGAM265 
host target proteins. 

t 7929 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM265 gene, herein designated VGAM GENE, on one or 
more VGAM265 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7930] | t j S yet further appreciated that a function of VGAM265 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM265 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM265 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM265 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7931] Nucleotide sequences of the VGAM265 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM265 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM265 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM265 are further 
described hereinbelow with reference to Table 1. 

[7932] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM265 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM265 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7933] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM265 gene, herein designated VGAM is 
inhibition of expression of VGAM265 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM265 correlate with, and may be deduced 
from, the identity of the target genes which VGAM265 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

F934] Apolipoprotein C-IV (APOC4, Accession NM.001646) is a 
VGAM265 host target gene. APOC4 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by APOC4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of APOC4 BINDING SITE, 
designated SEQ ID:841, to the nucleotide sequence of 
VGAM265 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:600. 



[7935] a function of VGAM265 is therefore inhibition of 

Apolipoprotein C-IV (APOC4, Accession NM_001646). Ac- 
cordingly, utilities of VGAM265 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with APOC4. DKFZP434P0721 (Accession 
XM.033181) is another VGAM265 host target gene. DK- 
FZP434P0721 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZP434P0721, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of DKFZP434P0721 BINDING SITE, 
designated SEQ ID:2664, to the nucleotide sequence of 
VGAM265 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:600. 

[7936] Another function of VGAM265 is therefore inhibition of 
DKFZP434P0721 (Accession XM.033181). Accordingly, 
utilities of VGAM265 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434P0721. FLJ14082 (Accession NM.025024) 
is another VGAM265 host target gene. FLJ14082 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14082, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14082 BINDING SITE, designated SEQ ID:2129, to the 
nucleotide sequence of VGAM265 RNA, herein designated 
VGAM RNA, also designated SEQ ID:600. 

[7937] Another function of VGAM265 is therefore inhibition of 

FLJ14082 (Accession NM.025024). Accordingly, utilities of 
VGAM265 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14082. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
266 (VGAM266) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[7938] VGAM266 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM266 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7939] VGAM 2 66 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM266 host target gene, herein designated VGAM 



HOST TARGET GENE, is a human gene contained in the 
human genome. 
[7940] VGAM266 gene encodes a VGAM266 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM266 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM266 precursor RNA is designated SEQ 
ID:252, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:252 is 
located at position 149215 relative to the genome of Vac- 
cinia Virus. 

[79 41 ] VGAM 2 66 precursor RNA folds onto itself, forming 

VGAM266 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7942] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM266 folded precursor RNA into VGAM266 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM266 RNA is designated SEQ ID:601, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7943] VGAM266 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM266 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 66 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[7944] VGAM 2 66 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM266 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM266 RNA is an accurate or a 



partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM266 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM266 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[7945] The complementary binding of VGAM266 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 66 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM266 host tar- 
get RNA into VGAM266 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[7946] it is appreciated that VGAM266 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM266 host target genes. The mRNA of 
each one of this plurality of VGAM266 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM266 RNA, herein designated VGAM 
RNA, and which when bound by VGAM266 RNA causes in- 
hibition of translation of respective one or more VGAM266 
host target proteins. 

t 7947 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM266 gene, herein designated VGAM GENE, on one or 
more VGAM266 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 



pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7948] | t j S yet further appreciated that a function of VGAM266 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM266 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM266 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM266 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7949] Nucleotide sequences of the VGAM266 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM266 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM266 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 66 are further 
described hereinbelow with reference to Table 1. 

[7950] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM266 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM266 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7951] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM266 gene, herein designated VGAM is 
inhibition of expression of VGAM266 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM266 correlate with, and may be deduced 
from, the identity of the target genes which VGAM266 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

P952] LIM Domain Only 7 (LM07, Accession NM.005358) is a 
VGAM 2 66 host target gene. LM07 BINDING SITE1 and 
LM07 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by LM07, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of LM07 BINDING SITE1 and LM07 BINDING 
SITE2, designated SEQ ID:1202 and SEQ ID:1643 respec- 



tively, to the nucleotide sequence of VGAM266 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:601. 

[7953] a function of VGAM266 is therefore inhibition of LIM Do- 
main Only 7 (LM07, Accession NM_005358). Accordingly, 
utilities of VGAM266 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with LM07. KIAA1671 (Accession XM.037809) is another 
VGAM 2 66 host target gene. KIAA1671 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1671, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1671 BINDING SITE, designated SEQ ID:2726, to the 
nucleotide sequence of VGAM266 RNA, herein designated 
VGAM RNA, also designated SEQ ID:601. 

[7954] Another function of VGAM266 is therefore inhibition of 
KIAA1671 (Accession XM_037809). Accordingly, utilities 
of VGAM266 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1671. Sema Domain, Seven Thrombospondin Repeats 
(type 1 and type 1— like), Transmembrane Domain (TM) 



and Short Cytoplasmic Domain, (semaphorin) 5A 
(SEMA5A, Accession NM.003966) is another VGAM266 
host target gene. SEMA5A BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by SEMA5A, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SEMA5A BINDING SITE, 
designated SEQ ID: 1075, to the nucleotide sequence of 
VGAM266 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:601. 
[7955] Another function of VGAM266 is therefore inhibition of 
Sema Domain, Seven Thrombospondin Repeats (type 1 
and type 1-like), Transmembrane Domain (TM) and Short 
Cytoplasmic Domain, (semaphorin) 5A (SEMA5A, Acces- 
sion NM_003966). Accordingly, utilities of VGAM266 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SEMA5A. LOC127133 
(Accession XM.059114) is another VGAM 2 66 host target 
gene. LOC127133 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by LOC127133, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC127133 BINDING SITE, desig- 
nated SEQ ID:3004, to the nucleotide sequence of 
VGAM266 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:601. 

[7956] Another function of VGAM266 is therefore inhibition of 

LOC127133 (Accession XM.059114). Accordingly, utilities 
of VGAM266 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC127133. LOC143154 (Accession XM.084441) is an- 
other VGAM266 host target gene. LOC143154 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC143154, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143154 BINDING SITE, designated SEQ ID:3052, to 
the nucleotide sequence of VGAM266 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:601. 

[7957] Another function of VGAM266 is therefore inhibition of 

LOC143154 (Accession XM_084441). Accordingly, utilities 
of VGAM266 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC143154. LOC219294 (Accession XM.167566) is an- 
other VGAM266 host target gene. LOC2 19294 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19294, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19294 BINDING SITE, designated SEQ ID:3587, to 
the nucleotide sequence of VGAM266 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:601. 

[7958] Another function of VGAM266 is therefore inhibition of 

LOC2 19294 (Accession XM.167566). Accordingly, utilities 
of VGAM266 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19294. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 267 (VGAM267) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7959] VGAM267 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM267 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7960] VGAM267 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM267 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7961] VGAM267 gene encodes a VGAM267 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM267 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM267 precursor RNA is designated SEQ 
ID:253, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:253 is 
located at position 148793 relative to the genome of Vac- 
cinia Virus. 

[7962] VGAM267 precursor RNA folds onto itself, forming 

VGAM267 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 



of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[7963] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM267 folded precursor RNA into VGAM267 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 91%) nucleotide se- 
quence of VGAM267 RNA is designated SEQ ID:602, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7964] VGAM267 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM267 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM267 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 

[7965] VGAM267 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM267 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM267 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM267 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM267 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[7966] The complementary binding of VGAM267 RNA, herein 
designated VGAM RNA, to host target binding sites on 



VGAM267 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM267 host tar- 
get RNA into VGAM267 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 7967 ] It is appreciated that VGAM267 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM267 host target genes. The mRNA of 
each one of this plurality of VGAM267 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM267 RNA, herein designated VGAM 
RNA, and which when bound by VGAM267 RNA causes in- 
hibition of translation of respective one or more VGAM267 
host target proteins. 

[7968] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM267 gene, herein designated VGAM GENE, on one or 
more VGAM267 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 



with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[7969] it is yet further appreciated that a function of VGAM267 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM267 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM267 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM267 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7970] Nucleotide sequences of the VGAM267 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM267 RNA, herein designated VGAM RNA, 



and a schematic representation of the secondary folding 
of VGAM267 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM267 are further 
described hereinbelow with reference to Table 1. 

[7971] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM267 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM267 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7972] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM267 gene, herein designated VGAM is 
inhibition of expression of VGAM267 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM267 correlate with, and may be deduced 
from, the identity of the target genes which VGAM267 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7973] Glycoprotein A Repetitions Predominant (GARP, Accession 
NM.005512) is a VGAM267 host target gene. GARP BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by GARP, correspond- 



ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of GARP 
BINDING SITE, designated SEQ ID:1221, to the nucleotide 
sequence of VGAM267 RNA, herein designated VGAM 
RNA, also designated SEQ ID:602. 
[ 7 9 74 ] A function of VGAM267 is therefore inhibition of Glyco- 
protein A Repetitions Predominant (GARP, Accession 
NM_005512). Accordingly, utilities of VGAM267 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GARP. FLJ30213 (Accession 
NM.145008) is another VGAM267 host target gene. 
FLJ30213 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
FLJ30213, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ30213 BINDING SITE, designated SEQ 
ID:2507, to the nucleotide sequence of VGAM267 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:602. 

[7975] Another function of VGAM267 is therefore inhibition of 

FLJ30213 (Accession NM_145008). Accordingly, utilities of 



VGAM267 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30213. 
LOC196510 (Accession XM.113738) is another VGAM267 
host target gene. LOC1965 10 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC196510, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC196510 BINDING 
SITE, designated SEQ ID:3415, to the nucleotide sequence 
of VGAM267 RNA, herein designated VGAM RNA, also 
designated SEQ ID:602. 
[7976] Another function of VGAM267 is therefore inhibition of 

LOC196510 (Accession XM_113738). Accordingly, utilities 
of VGAM267 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196510. LOC200220 (Accession XM.114157) is an- 
other VGAM267 host target gene. LOC200220 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC200220, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC200220 BINDING SITE, designated SEQ ID:3444, to 
the nucleotide sequence of VGAM267 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:602. 

[7977] Another function of VGAM267 is therefore inhibition of 

LOC200220 (Accession XM_114157). Accordingly, utilities 
of VGAM267 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200220. LOC220930 (Accession XM.167624) is an- 
other VGAM267 host target gene. LOC220930 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC220930, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220930 BINDING SITE, designated SEQ ID:3591, to 
the nucleotide sequence of VGAM267 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:602. 

[7978] Another function of VGAM267 is therefore inhibition of 

LOC220930 (Accession XM_167624). Accordingly, utilities 
of VGAM267 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220930. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 268 (VGAM268) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7979] VGAM268 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM268 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7980] VGAM268 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM268 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

F981] VGAM268 gene encodes a VGAM268 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM268 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM268 precursor RNA is designated SEQ 
ID:254, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:254 is 
located at position 153199 relative to the genome of Vac- 



cinia Virus. 

[7982] VGAM268 precursor RNA folds onto itself, forming 

VGAM268 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[7983] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM268 folded precursor RNA into VGAM268 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 
quence of VGAM268 RNA is designated SEQ ID:603, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7984] VGAM268 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM268 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 68 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[7985] VGAM268 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM268 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM268 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM268 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM268 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7986] The complementary binding of VGAM268 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM268 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM268 host tar- 
get RNA into VGAM268 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 7987 ] It is appreciated that VGAM268 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM268 host target genes. The mRNA of 
each one of this plurality of VGAM268 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM268 RNA, herein designated VGAM 
RNA, and which when bound by VGAM268 RNA causes in- 
hibition of translation of respective one or more VGAM268 
host target proteins. 



[7988] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM268 gene, herein designated VGAM GENE, on one or 
more VGAM268 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[7989] | t j S y e t further appreciated that a function of VGAM268 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM268 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM268 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM268 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[7990] Nucleotide sequences of the VGAM268 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM268 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM268 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM268 are further 
described hereinbelow with reference to Table 1. 

[7991] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM268 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM268 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[7992] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM268 gene, herein designated VGAM is 
inhibition of expression of VGAM268 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM268 correlate with, and may be deduced 



from, the identity of the target genes which VGAM268 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[7993] Zinc Finger Protein 161 (ZNF161, Accession NM.007146) 
is a VGAM268 host target gene. ZNF161 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by ZNF161, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZNF161 
BINDING SITE, designated SEQ ID:1359, to the nucleotide 
sequence of VGAM268 RNA, herein designated VGAM 
RNA, also designated SEQ ID:603. 

[7994] A function of VGAM268 is therefore inhibition of Zinc Fin- 
ger Protein 161 (ZNF161, Accession NM_007146). Accord- 
ingly, utilities of VGAM268 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ZNF161. DKFZP566D193 (Accession 
XM.098173) is another VGAM268 host target gene. DK- 
FZP566D193 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZP566D193, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of DKFZP566D193 BINDING SITE, 
designated SEQ ID:33 53, to the nucleotide sequence of 
VGAM268 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:603. 

[7995] Another function of VGAM268 is therefore inhibition of 
DKFZP566D193 (Accession XM.098173). Accordingly, 
utilities of VGAM268 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP566D193. LOC200574 (Accession XM_1 14264) 
is another VGAM 2 68 host target gene. LOC200574 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200574, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200574 BINDING SITE, designated SEQ ID:3450, to 
the nucleotide sequence of VGAM268 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:603. 

[7996] Another function of VGAM268 is therefore inhibition of 

LOC200574 (Accession XM_114264). Accordingly, utilities 
of VGAM268 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC200574. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 269 (VGAM269) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[7997] VGAM269 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM269 was detected is described 
hereinabove with reference to Figs. 1-8. 

[7998] VGAM269 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM269 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[7999] VGAM269 gene encodes a VGAM269 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM269 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM269 precursor RNA is designated SEQ 
ID:255, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:255 is 
located at position 153361 relative to the genome of Vac- 
cinia Virus. 

[8000] VGAM269 precursor RNA folds onto itself, forming 

VGAM269 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8001] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM269 folded precursor RNA into VCAM269 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM269 RNA is designated SEQ ID:604, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[8002] VGAM269 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM269 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM269 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[8003] VGAM269 RNA, herein designated VGAM RNA, binds com- 
plementary to one or more host target binding sites lo- 
cated in untranslated regions of VGAM269 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM269 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM269 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM269 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8004] The complementary binding of VGAM269 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM269 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM269 host tar- 
get RNA into VGAM269 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8005] it is appreciated that VGAM269 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM269 host target genes. The mRNA of 
each one of this plurality of VGAM269 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM269 RNA, herein designated VGAM 
RNA, and which when bound by VGAM269 RNA causes in- 



hibition of translation of respective one or more VGAM269 
host target proteins. 

[8006] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM269 gene, herein designated VGAM GENE, on one or 
more VGAM269 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8007] | t j S y e t further appreciated that a function of VGAM269 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM269 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM269 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM269 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8008] Nucleotide sequences of the VGAM269 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM269 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM269 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM269 are further 
described hereinbelow with reference to Table 1. 

[8009] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM269 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM269 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8010] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM269 gene, herein designated VGAM is 
inhibition of expression of VGAM269 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM269 correlate with, and may be deduced 
from, the identity of the target genes which VGAM269 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
t 8011 ] RAD 50 Homolog (S. cerevisiae) (RAD50, Accession 

NM.005732) is a VGAM269 host target gene. RAD 50 
BINDING SITE1 and RAD50 BINDING SITE2 are HOST TAR- 
GET binding sites found in untranslated regions of mRNA 
encoded by RAD50, corresponding to HOST TARGET bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of RAD50 BINDING SITE1 and RAD50 
BINDING SITE2, designated SEQ ID:1240 and SEQ ID:2420 
respectively, to the nucleotide sequence of VGAM269 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:604. 

[8012] a function of VGAM269 is therefore inhibition of RAD 50 

Homolog (S. cerevisiae) (RAD50, Accession NM_005732), a 
gene which is involved in dna double-strand break repair 
(dsbr). Accordingly, utilities of VGAM269 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with RAD50. The function of RAD50 



and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM119.Tripartite 
Motif-containing 9 (TRIM9, Accession NM_015163) is an- 
other VGAM269 host target gene. TRIM9 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by TRIM9, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TRIM9 BIND- 
ING SITE, designated SEQ ID:1611, to the nucleotide se- 
quence of VGAM269 RNA, herein designated VGAM RNA, 
also designated SEQ ID:604. 
[8013] Another function of VGAM269 is therefore inhibition of 
Tripartite Motif-containing 9 (TRIM9, Accession 
NM_015163), a gene which may function as a positive 
regulator for mannosylphosphate transferase and is re- 
quired to mediate mannosylphosphate transfer in both the 
core and outer chain portions of n-linked. oligosaccha- 
rides. Accordingly, utilities of VGAM269 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TRIM9. The function of TRIM9 and 
its association with various diseases and clinical condi- 



tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM 10 l.FLJ 13902 
(Accession NM.024653) is another VGAM269 host target 
gene. FLJ13902 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ13902, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ13902 BINDING SITE, designated 
SEQ ID:2076, to the nucleotide sequence of VGAM269 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:604. 

[8014] Another function of VGAM269 is therefore inhibition of 

FLJ13902 (Accession NM_024653). Accordingly, utilities of 
VGAM269 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13902. 
KIAA0650 (Accession XM.113962) is another VGAM269 
host target gene. KIAA0650 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0650, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0650 BINDING SITE, 



designated SEQ ID:3427, to the nucleotide sequence of 
VGAM269 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:604. 

[8015] Another function of VGAM269 is therefore inhibition of 
KIAA0650 (Accession XM.113962). Accordingly, utilities 
of VGAM269 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0650. MGC16075 (Accession NM.032761) is another 
VGAM269 host target gene. MGC16075 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC16075, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC16075 BINDING SITE, designated SEQ ID:2277, to the 
nucleotide sequence of VGAM269 RNA, herein designated 
VGAM RNA, also designated SEQ ID:604. 

[8016] Another function of VGAM269 is therefore inhibition of 
MGC16075 (Accession NM_032761). Accordingly, utilities 
of VGAM269 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC16075. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 270 (VGAM270) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8017] VGAM270 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM270 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8018] VGAM270 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM270 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8019] VGAM 2 70 gene encodes a VGAM270 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM270 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM270 precursor RNA is designated SEQ 
ID:256, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:256 is 
located at position 153717 relative to the genome of Vac- 



cinia Virus. 

[8020] VGAM270 precursor RNA folds onto itself, forming 

VGAM270 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8021] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM270 folded precursor RNA into VGAM270 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM270 RNA is designated SEQ ID:605, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8022] VGAM 2 70 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM270 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 70 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8023] VGAM 2 70 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM270 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM270 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 70 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM270 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8024] The complementary binding of VGAM270 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM270 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM270 host tar- 
get RNA into VGAM270 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8025] it is appreciated that VGAM270 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM270 host target genes. The mRNA of 
each one of this plurality of VGAM270 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM270 RNA, herein designated VGAM 
RNA, and which when bound by VGAM270 RNA causes in- 
hibition of translation of respective one or more VGAM270 
host target proteins. 



[8026] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM270 gene, herein designated VGAM GENE, on one or 
more VGAM270 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8027] | t j S y e t further appreciated that a function of VGAM270 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM270 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM270 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM270 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8028] Nucleotide sequences of the VGAM270 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM270 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM270 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 70 are further 
described hereinbelow with reference to Table 1. 

[8029] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM270 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM270 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8030] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM270 gene, herein designated VGAM is 
inhibition of expression of VGAM270 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM270 correlate with, and may be deduced 



from, the identity of the target genes which VGAM270 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8031] PAIP2 (Accession NM.016480) is a VGAM270 host target 
gene. PAIP2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PAIP2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of PAIP2 BINDING SITE, designated SEQ ID: 1687, 
to the nucleotide sequence of VGAM270 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:605. 

[8032] A function of VGAM270 is therefore inhibition of PAIP2 
(Accession NM.016480). Accordingly, utilities of 
VGAM270 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PAIP2. 
Protein (peptidyl-prolyl cis/trans isomerase) NIMA- 
interacting, 4 (parvulin) (PIN4, Accession NM.006223) is 
another VGAM 2 70 host target gene. PIN4 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PIN4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of PIN4 BINDING 
SITE, designated SEQ ID:1282, to the nucleotide sequence 
of VGAM270 RNA, herein designated VGAM RNA, also 
designated SEQ ID:605. 
[8033] Another function of VGAM270 is therefore inhibition of 
Protein (peptidyl-prolyl cis/trans isomerase) NIMA- 
interacting, 4 (parvulin) (PIN4, Accession NM_006223), a 
gene which is a peptidyl-prolyl cis/trans isomerases. Ac- 
cordingly, utilities of VGAM270 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PIN4. The function of PIN4 has been estab- 
lished by previous studies. By searching an EST database 
using human PIN1 and E. coli parvulin sequences as 
probes, followed by screening a lung cDNA library, Uchida 
et al. (1999) isolated a cDNA encoding PIN4, which they 
called PAR14 (parvulin-14). Using a similar method, Rul- 
ten et al. (1999) isolated a cDNA encoding PIN4, which 
they called EPVH (eukaryotic parvulin homolog). Sequence 
analysis predicted that the 131-amino acid PIN4 protein 
contains a PPIase domain preceded by a 40-amino acid 
glycine- and lysine-rich N-terminal sequence. PIN4, how- 
ever, lacks a WW domain, a nuclear localization motif, and 
residues required for phosphoprotein interactions. Multi- 



pie-tissue Northern blot analysis detected variable ex- 
pression of an approximately 1.0-kb PIN4 transcript in all 
tissues tested, with notably lower expression in neuronal 
tissue. Transmission electron microscopy demonstrated 
preferential localization of PIN4 in the mitochondrial ma- 
trix. Functional analysis failed to show PPIase activity, 
possibly due to proteolytic degradation or different sub- 
strate requirements. 

[8034] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8035] Rulten, S.; Thorpe, J.; Kay, J. : Identification of eukaryotic 
parvulin homologues: a new subfamily of peptidylprolyl 
cis-trans isomerases. Biochem. Biophys. Res. Commun. 
259: 557-562, 1999. ; and 

[8036] uchida, T.; Fujimori, F.; Tradler, T.; Fischer, C; Rahfeld, 
J.-U. : Identification and characterization of a 14 kDa hu- 
man protein as a novel parvulin-like peptidyl prolyl cis/ 
trans is. 

[8037] Further studies establishing the function and utilities of 
PIN4 are found in John Hopkins OMIM database record ID 
300252, and in sited publications numbered 1963 listed 
in the bibliography section hereinbelow, which are also 



hereby incorporated by reference. Fig. 1 further provides a 
conceptual description of a novel bioinformatically de- 
tected viral gene of the present invention, referred to here 
as Viral Genomic Address Messenger 271 (VGAM271) viral 
gene, which modulates expression of respective host tar- 
get genes thereof, the function and utility of which host 
target genes is known in the art. 

[8038] VGAM271 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM271 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8039] VGAM271 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM271 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8040] VGAM271 gene encodes a VGAM271 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM271 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM271 precursor RNA is designated SEQ 
ID:257, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID:257 is 
located at position 152876 relative to the genome of Vac- 
cinia Virus. 

[8041] VGAM271 precursor RNA folds onto itself, forming 

VGAM271 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8042] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM271 folded precursor RNA into VCAM271 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM271 RNA is designated SEQ ID:606, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[8043] VGAM271 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM271 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM271 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[8044] VGAM271 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM271 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM271 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM271 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM271 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8045] The complementary binding of VGAM271 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM271 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM271 host tar- 
get RNA into VGAM271 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8046] it is appreciated that VGAM271 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM271 host target genes. The mRNA of 
each one of this plurality ofVGAM271 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM271 RNA, herein designated VGAM 
RNA, and which when bound by VGAM271 RNA causes in- 



hibition of translation of respective one or more VGAM271 
host target proteins. 

[8047] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM271 gene, herein designated VGAM GENE, on one or 
more VGAM271 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8048] it is yet further appreciated that a function of VGAM271 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM271 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM271 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM271 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8049] Nucleotide sequences of the VGAM271 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM271 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM271 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM271 are further 
described hereinbelow with reference to Table 1. 

[8050] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM271 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM271 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8051] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM271 gene, herein designated VGAM is 
inhibition of expression of VGAM271 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM271 correlate with, and may be deduced 
from, the identity of the target genes which VGAM271 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8052] HLA-G Histocompatibility Antigen, Class I, G (HLA-G, Ac- 
cession NM_002127) is a VGAM271 host target gene. 
HLA-G BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by HLA- 
G, corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of HLA-G BINDING SITE, designated SEQ ID:900, 
to the nucleotide sequence of VGAM271 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:606. 

[8053] a function of VGAM271 is therefore inhibition of HLA-G 
Histocompatibility Antigen, Class I, G (HLA-G, Accession 
NM_002127), a gene which involved in the presentation of 
foreign antigens to the immune system. Accordingly, utili- 
ties of VGAM271 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HLA-G. The function of HLA-G has been established by 
previous studies. Extravillous trophoblast from normal 



human placenta and the BeWo adherent human choriocar- 
cinoma cell line express an unusual form of class I HLA 
molecule. This molecule has an H chain of approximately 
40 kD and is apparently nonpolymorphic. Ellis et al. 
(1990) isolated and sequenced a cDNA clone for this class 
I HLA antigen. The nucleotide sequence showed a high 
degree of homology with the published sequence of a ge- 
nomic clone, HLA 6.0, which is the product of a class I lo- 
cus other than A, B, or C. The new locus was provisionally 
designated HLAG. Using PCR, Ellis et al. (1990) demon- 
strated similar HLA class I sequences in cDNA from nor- 
mal extravillous trophoblasts. Although there was some 
nucleotide sequence polymorphism, the amino acid se- 
quence of the molecule was conserved; hence, it is un- 
likely to provoke immune responses even though it is 
found at the fetal-maternal interface. Considering the well 
established role of nonclassic HLA-C class I molecules in 
inhibiting natural killer cell function, the consequence of 
abnormal HLA-G expression in malignant cells should be 
the escape of tumors from immunosurveillance. To exam- 
ine this hypothesis, Paul et al. (1998) analyzed HLA-G ex- 
pression and NK sensitivity in human malignant 
melanoma cells. Two melanoma cell lines exhibited a high 



level of HLA-G transcription with differential HLA-G iso- 
form transcription and protein expression patterns. A 
higher level of HLA-G transcription ex vivo was detected 
in a skin melanoma metastasis biopsy compared with a 
healthy skin fragment from the same individual. HLA-G 
protein isoforms other than membrane-bound HLA-G 1 
protected 1 melanoma cell line from NK lysis. It thus ap- 
peared of critical importance to consider the specific role 
of HLA-G expression in tumors in the design of cancer 
immunotherapies. 

[8054] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8055] Ellis, S. A.; Palmer, M. S.; McMichael, A. J. : Human tro- 

phoblast and the choriocarcinoma cell line BeWo express a 
truncated HLA class I molecule. J. Immun. 144: 731-735, 
1990. ; and 

t 8056 ] Paul, P.; Rouas-Freiss, N.; Khalil-Daher, I.; Moreau, P.; 

Riteau, B.; Le Gal, F. A.; Avril, M. F.; Dausset, J.; Guillet, J. 
G.; Carosella, E. D. : HLA-G expression in melanoma: a 
way fo. 

[8057] Further studies establishing the function and utilities of 
HLA-G are found in John Hopkins OMIM database record 



ID 142871, and in sited publications numbered 758, 
2647-2656, 881, 2657-265 and 2662-2664 listed in the 
bibliography section hereinbelow, which are also hereby 
incorporated by reference. Histamine Receptor H2 (HRH2, 
Accession NM.022304) is another VGAM271 host target 
gene. HRH2 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
HRH2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of HRH2 BINDING SITE, designated SEQ ID:1984, 
to the nucleotide sequence of VGAM271 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:606. 
[8058] Another function of VGAM271 is therefore inhibition of 
Histamine Receptor H2 (HRH2, Accession NM_022304), a 
gene which stimulates cAMP production and promotes a 
Th2 immune response. Accordingly, utilities of VGAM271 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HRH2. The function 
of HRH2 has been established by previous studies. Mem- 
bers of the DEAD box protein family are putative ATP- 
dependent RNA helicases that have been implicated in 
pre-mRNA splicing and diverse other cellular functions. 



See RNA helicase 1 (HRH1; 600396). One subfamily of the 
DEAD box family, the DEAH box proteins, appear to be 
somewhat specific to mRNA splicing. Several S. cerevisiae 
PRP (pre-mRNA processing) genes encode DEAH proteins. 
By RT-PCR of HeLa cell mRNA with degenerate primers 
based on conserved regions of DEAH box proteins, Ono et 
al. (1994) isolated partial cDNAs encoding 5 members of 
the human DEAH box family, including HRH1 and HRH2. 
They determined that HRH2 shares 61% amino acid se- 
quence identity with S. cerevisiae JA1. Imamura et al. 
(1997) isolated cDNAs corresponding to the entire coding 
region of HRH2, which they called DBP1 (DEAH box pro- 
tein 1). The predicted 813-amino acid protein contains 7 
consecutive motifs characteristic of ATP-dependent RNA 
helicases, as well as consensus sequences for structural 
motifs of a DNA/RNA helicase with a DEAH box. Northern 
blot analysis revealed that DBP1 was expressed as a 
3.4-kb mRNA in all tissues tested. An additional larger 
transcript was observed in many tissues. Gee et al. (1997) 
isolated cDNAs encoding the mouse HRH2 homolog, 
mDEAH9. Gee et al. (1997) reported that m DEAH 9 and 
Prp43 are 65% identical over a 500-amino acid region 
spanning the central helicase domain and C-terminal re- 



gion, and that mDEAH9 and HRH2 were 98% identical in 
the helicase domain. When expressed in yeast, mDEAH9 
complemented the Prp43 mutation specifically, although 
with less efficiency than the native yeast protein. Im- 
munofluorescence experiments showed that mDEAH9 
colocalizes with splicing factor SC35 (OMIM Ref. No. 
600813) in punctate nuclear speckles in mammalian cells, 
consistent with its predicted role as a pre-mRNA splicing 
factor. Gee et al. (1997) suggested that mDEAH9 repre- 
sents a mammalian homolog of Prp43. 

[8059] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8060] imamura, O.; Sugawara, M.; Furuichi, Y. : Cloning and 

characterization of a putative human RNA helicase gene of 
the DEAH-box protein family. Biochem. Biophys. Res. 
Commun. 240: 335-340, 1997. ; and 

[8061] Qno, Y.; Ohno, M.; Shimura, Y. : Identification of a puta- 
tive RNA helicase (HRH1), a human homolog of yeast 
Prp22. Molec. Cell. Biol. 14: 7611-7620, 1994. 

[8062] Further studies establishing the function and utilities of 

HRH2 are found in John Hopkins OMIM database record ID 
603403, and in sited publications numbered 1742-174 



and 1624 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Potassium Inwardly-rectifying Channel, Subfamily J, 
Member 15 (KCNJ15, Accession NM.002243) is another 
VGAM271 host target gene. KCNJ15 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by KCNJ15, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of KCNJ15 BINDING 
SITE, designated SEQ ID:916, to the nucleotide sequence 
of VGAM271 RNA, herein designated VGAM RNA, also 
designated SEQ ID:606. 
[8063] Another function of VGAM271 is therefore inhibition of 

Potassium Inwardly- rectifying Channel, Subfamily J, Mem- 
ber 15 (KCNJ15, Accession NM_002243). Accordingly, 
utilities of VGAM271 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNJ15. Chromosome 1 Open Reading Frame 8 
(Clorf8, Accession NM.004872) is another VGAM271 host 
target gene. Clorf8 BINDING SITE is HOST TARGET bind- 
ing site found in the 5^ untranslated region of mRNA en- 
coded by Clorf8, corresponding to a HOST TARGET bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of Clorf8 BINDING SITE, designated 
SEQ ID:1161, to the nucleotide sequence of VGAM271 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:606. 

[8064] Another function of VGAM271 is therefore inhibition of 

Chromosome 1 Open Reading Frame 8 (Clorf8, Accession 
NM_004872). Accordingly, utilities of VGAM271 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with Clorf8. FLJ10738 
(Accession NM.018199) is another VGAM2 71 host target 
gene. FLJ10738 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ10738, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10738 BINDING SITE, designated 
SEQ ID: 1798, to the nucleotide sequence of VGAM271 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:606. 

[8065] Another function of VGAM271 is therefore inhibition of 

FLJ10738 (Accession NM_018199). Accordingly, utilities of 



VGAM271 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10738. 
FLJ23511 (Accession NM.032239) is another VGAM271 
host target gene. FLJ23511 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ23511, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23511 BINDING SITE, 
designated SEQ ID:2239, to the nucleotide sequence of 
VGAM271 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:606. 
[8066] Another function of VGAM271 is therefore inhibition of 

FLJ23511 (Accession NM.032239). Accordingly, utilities of 
VGAM271 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23511. 
GRB2-associated Binding Protein 3 (GAB3, Accession 
NM.080612) is another VGAM271 host target gene. GAB3 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by GAB3, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



GAB3 BINDING SITE, designated SEQ ID:2377, to the nu- 
cleotide sequence of VGAM271 RNA, herein designated 
VGAM RNA, also designated SEQ ID:606. 

[8067] Another function of VGAM271 is therefore inhibition of 
GRB2-associated Binding Protein 3 (GAB3, Accession 
NM.080612). Accordingly, utilities of VGAM271 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GAB3. Inositol 
1,3,4-triphosphate 5/6 Kinase (ITPK1, Accession 
NM.014216) is another VGAM2 71 host target gene. ITPK1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ITPK1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ITPK1 BINDING SITE, designated SEQ ID: 1484, to the nu- 
cleotide sequence of VGAM271 RNA, herein designated 
VGAM RNA, also designated SEQ ID:606. 

[8068] Another function of VGAM271 is therefore inhibition of 
Inositol 1,3,4-triphosphate 5/6 Kinase (ITPK1, Accession 
NM_014216). Accordingly, utilities of VGAM271 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ITPK1. TRIP-Br2 (Accession 



NM.014755) is another VGAM271 host target gene. TRIP- 
Br2 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded byTRIP-Br2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of TRIP-Br2 BINDING SITE, designated SEQ 
ID:1539, to the nucleotide sequence of VGAM271 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:606. 

[8069] Another function of VGAM271 is therefore inhibition of 

TRIP-Br2 (Accession NM.014755). Accordingly, utilities of 
VGAM271 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRIP-Br2. 
LOC152313 (Accession XM.098190) is another VGAM271 
host target gene. LOC152313 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC152313, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC152313 BINDING 
SITE, designated SEQ ID:3355, to the nucleotide sequence 
of VGAM271 RNA, herein designated VGAM RNA, also 



designated SEQ ID:606. 

[8070] Another function of VGAM271 is therefore inhibition of 

LOC152313 (Accession XM_098190). Accordingly, utilities 
of VGAM271 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152313. LOC256642 (Accession XM.172797) is an- 
other VGAM271 host target gene. LOC256642 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 56642, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256642 BINDING SITE, designated SEQ ID:3701, to 
the nucleotide sequence of VGAM271 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:606. 

[8071] Another function of VGAM271 is therefore inhibition of 

LOC256642 (Accession XM.172797). Accordingly, utilities 
of VGAM271 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256642. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 272 (VGAM272) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8072] VGAM272 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM272 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8073] VGAM272 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM272 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8074] VGAM 2 72 gene encodes a VGAM 2 72 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM272 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM272 precursor RNA is designated SEQ 
ID:258, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:258 is 
located at position 154919 relative to the genome of Vac- 
cinia Virus. 

[8075] VGAM 2 72 precursor RNA folds onto itself, forming 



VGAM272 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8076] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM272 folded precursor RNA into VGAM272 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM272 RNA is designated SEQ ID:607, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8077] VGAM272 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM272 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 72 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8078] VGAM272 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM272 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM272 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 72 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM272 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8079] The complementary binding of VGAM272 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM272 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM272 host tar- 
get RNA into VGAM272 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8080] it is appreciated that VGAM272 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM272 host target genes. The mRNA of 
each one of this plurality ofVGAM272 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM272 RNA, herein designated VGAM 
RNA, and which when bound by VGAM272 RNA causes in- 
hibition of translation of respective one or more VGAM272 
host target proteins. 

[8081] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM272 gene, herein designated VGAM GENE, on one or 
more VGAM272 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
[8082] it j S y e t further appreciated that a function of VGAM272 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM272 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM272 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM272 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[8083] Nucleotide sequences of the VGAM272 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM272 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM272 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 72 are further 
described hereinbelow with reference to Table 1. 

[8084] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM272 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM272 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8085] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM272 gene, herein designated VGAM is 
inhibition of expression of VGAM272 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM272 correlate with, and may be deduced 
from, the identity of the target genes which VGAM272 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 
[8086] Chromosome 22 Open Reading Frame 2 (C22orf2, Acces- 
sion XM.170492) is a VGAM272 host target gene. C22orf2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by C22orf2, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of C22orf2 BINDING SITE, designated SEQ 
ID:3655, to the nucleotide sequence of VGAM272 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:607. 

[8087] a function of VGAM272 is therefore inhibition of Chromo- 
some 22 Open Reading Frame 2 (C22orf2, Accession 
XM.170492). Accordingly, utilities of VGAM 2 72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C22orf2. LOC153277 
(Accession XM.098346) is another VGAM 2 72 host target 
gene. LOC153277 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC153277, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of LOC153277 BINDING SITE, desig- 
nated SEQ ID:3369, to the nucleotide sequence of 
VGAM272 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:607. 

[8088] Another function of VGAM272 is therefore inhibition of 

LOC153277 (Accession XM_098346). Accordingly, utilities 
of VGAM272 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153277. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 273 (VGAM273) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8089] VGAM273 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM273 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8090] VGAM273 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM273 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
[8091] VGAM273 gene encodes a VCAM273 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM273 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM273 precursor RNA is designated SEQ 
ID:259, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:259 is 
located at position 154466 relative to the genome of Vac- 
cinia Virus. 

[8092] VGAM273 precursor RNA folds onto itself, forming 

VGAM273 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8093] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM273 folded precursor RNA into VGAM273 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 91%) nucleotide se- 
quence of VGAM273 RNA is designated SEQ ID:608, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8094] VGAM273 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM273 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 73 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[8095] VGAM273 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM273 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM273 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM273 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM273 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[8096] The complementary binding of VGAM273 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM273 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM273 host tar- 
get RNA into VGAM273 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[8097] it j S appreciated that VGAM273 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM273 host target genes. The mRNA of 
each one of this plurality of VGAM2 73 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM273 RNA, herein designated VGAM 
RNA, and which when bound by VGAM273 RNA causes in- 
hibition of translation of respective one or more VGAM273 
host target proteins. 

[8098] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM273 gene, herein designated VGAM GENE, on one or 
more VGAM273 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8099] | t j S yet further appreciated that a function of VGAM273 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM273 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM273 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM273 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8100] Nucleotide sequences of the VGAM273 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM273 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM273 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM273 are further 
described hereinbelow with reference to Table 1. 

[8101] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM273 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VCAM273 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8102] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM273 gene, herein designated VGAM is 
inhibition of expression of VGAM273 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM273 correlate with, and may be deduced 
from, the identity of the target genes which VGAM273 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8103] SH3-domain Binding Protein 4 (SH3BP4, Accession 

NM.014521) is a VGAM273 host target gene. SH3BP4 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by SH3BP4, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of SH3BP4 BINDING SITE, designated SEQ ID: 1506, to the 
nucleotide sequence of VGAM273 RNA, herein designated 
VGAM RNA, also designated SEQ ID:608. 



[8104] a function of VGAM273 is therefore inhibition of 
SH3-domain Binding Protein 4 (SH3BP4, Accession 
NM_014521), a gene which is of unknown function, con- 
tains SH3-domain binding protein 4; similar to the EH- 
binding protein. Accordingly, utilities of VGAM273 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SH3BP4. The function of 
SH3BP4 has been established by previous studies. A major 
element of the cornea is a transparent stroma produced 
and maintained by corneal fibroblasts, or keratocytes. Us- 
ing differential display of RNA from normal and macular 
corneal dystrophy cultured keratocytes, followed by 
screening a corneal fibroblast library, Dunlevy et al. 
(1999) identified a cDNA encoding SH3BP4. The deduced 
963-amino acid SH3BP4 protein contains 3 asn-pro-phe 
(NPF) motifs, which are EPS 15 (OMIM Ref. No. 600051) 
homology (EH)-binding sites (see OMIM Ref. No. NUMB; 
603728); an SH3 domain; a PXXP motif; a bipartite nuclear 
targeting signal; and a tyrosine phosphorylation site. Se- 
quence analysis predicted that SH3BP4 is identical to a 
479-amino acid EH-binding protein (Wong et al., 1995) 
except for the presence of an additional 73 N-terminal 
and 411 mid- to C-terminal residues in SH3BP4. Northern 



blot analysis revealed ubiquitous expression of a 5.6-kb 
transcript, with highest levels in pancreas, low levels in 
kidney, skeletal muscle, and liver, and lowest levels in 
lung and brain. Expression was also detected in cultured 
normal keratocytes. Using FISH, Dunlevy et al. (1999) 
mapped the SH3BP4 gene to 2q37.1-q37.2. 

[8105] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8106] Dunlevy, J. R.; Berryhill, B. L; Vergnes, J. -P.; SundarRaj, N.; 
HassellJ. R. : Cloning, chromosomal localization, and 
characterization of cDNA from a novel gene, SH3BP4, ex- 
pressed by human corneal fibroblasts. Genomics 62: 
519-524, 1999. ; and 

[8107] Wong, W. T.; Schumacher, C; Salcini, A. E.; Romano, A.; 
Castagnino, P.; Pelicci, P. C; DiFiore, P. P. : A protein- 
binding domain, EH, identified in the receptor tyrosine ki- 
nase substrat. 

[8108] Further studies establishing the function and utilities of 
SH3BP4 are found in John Hopkins OMIM database record 
ID 605611, and in sited publications numbered 
1565-1566 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Ubiquitin 



Fusion Degradation 1-like (UFD1L, Accession XM.055490) 
is another VGAM273 host target gene. UFD1L BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by UFD1L, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
UFD1L BINDING SITE, designated SEQ ID:2973, to the nu- 
cleotide sequence of VGAM273 RNA, herein designated 
VGAM RNA, also designated SEQ ID:608. 
[8109] Another function of VGAM273 is therefore inhibition of 
Ubiquitin Fusion Degradation 1-like (UFD1L, Accession 
XM_055490), a gene which is essential component of the 
ubiquitin-dependent proteolytic pathway . Accordingly, 
utilities of VGAM273 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with UFD1L. The function of UFD1L has been established 
by previous studies. In a search for genes in the 22qll.2 
region possibly implicated in the DiGeorge syndrome 
(OMIM Ref. No. 188400), Pizutti et al. (1997) identified a 
gene whose functional features and tissue-specific ex- 
pression suggested a distinct role in embryogenesis. Sym- 
bolized UFD1L by them (for ubiquitin fusion degradation 



1-like), the gene encodes the human homolog of the 
yeast ubiquitin fusion degradation 1 (UFD1) protein that is 
involved in the degradation of ubiquitin fusion proteins 
(see OMIM Ref. No. 191320). Cloning and characterization 
of the murine homolog (Ufdll) showed it to be expressed 
during embryogenesis in the eyes and in the inner ear pri- 
mordia. These findings suggested to Pizutti et al. (1997) 
that the proteolytic pathway recognizing ubiquitin fusion 
proteins for degradation is conserved in vertebrates and 
that UFD1L gene hemizygosity may be the cause of some 
of the CATCH22-associated developmental defects. The 
basic helix-loop-helix transcription factor dHAND 
(HAND2; 602407) is required for survival of cells in the 
neural crest-derived branchial and aortic arch arteries and 
the right ventricle. Mice lacking endothelin-1 (EDN1; 
131240) have cardiac and cranial neural crest defects typ- 
ical of the 22qll deletion syndrome and display down- 
regulation of dHAND, suggesting that a molecular path- 
way involving dHAND may be disrupted in that syndrome. 
The HAND2, EDN1, and ET1 receptor (EDNRA; 131243) 
genes do not map to 22qll, the DiGeorge syndrome criti- 
cal region, in humans. In a screen for mouse genes de- 
pendent on dHAND, Yamagishi et al. (1999) identified 



Ufdl, which maps to human 22qll and encodes a protein 
involved in degradation of ubiquitinated proteins. Mouse 
Ufdl was specifically expressed in most tissues affected in 
patients with the DiGeorge (22qll deletion) syndrome. 
Yamagishi et al. (1999) found, furthermore, that the hu- 
man UFD1L gene was deleted in all 182 patients studied 
with the 22qll deletion, and a smaller deletion of ap- 
proximately 20 kb that removed exons 1 to 3 of UFD1L 
was found in 1 individual with features typical of 22qll 
deletion syndrome. In the individual with the smaller dele- 
tion, patient J. F., Yamagishi et al. (1999) found that the 
CDC45L gene (OMIM Ref. No. 603465), which is immedi- 
ately telomeric of UFD1L, was the site of the deletion in 
the region between exons 5 and 6 of the 5-prime break- 
point. They considered that the deletion in CDC45L may 
act as a modifier of the phenotype in patient J.F. UFD1L 
and CDC45L are transcribed in opposite directions. The 
deletion left exons 4 to 12 of UFD1L intact; the first 5 ex- 
ons of CDC45Lwere deleted. Patient J.F. had nearly all of 
the features commonly associated with the 2-Mb 22qll 
deletion. Four days after birth the patient was diagnosed 
with interrupted aortic arch, persistent truncus arteriosus, 
cleft palate, small mouth, low-set ears, broad nasal 



bridge, neonatal hypocalcemia, T-lymphocyte deficiency, 
and syndactyly of her toes. The deletion was not present 
in her parents or in 100 control subjects. 

[8110] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 8111 ] Pizutti, A.; Novelli, C; Ratti, A.; Amati, F.; Mari, A.; Cal- 
abrese, C; Nicolis, S.; Silani, V.; Marino, B.; Scarlato, C; 
Ottolenghi, S.; Dallapiccola, B. : UFD1L, a developmental^ 
expressed ubiquitination gene, is deleted in CATCH 22 
syndrome. Hum. Molec. Genet. 6: 259-265, 1997. ; and 

[8112] Yamagishi, H.; Garg, V.; Matsuoka, R.; Thomas, T.; Srivas- 
tava, D. : A molecular pathway revealing a genetic basis 
for human cardiac and craniofacial defects. Science 283: 
1158-1161, 199. 

[8113] Further studies establishing the function and utilities of 
UFD1L are found in John Hopkins OMIM database record 
ID 601754, and in sited publications numbered 
1446-1447 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. FLJ20081 
(Accession NM_017658) is another VGAM273 host target 
gene. FLJ20081 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by FLJ20081, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ20081 BINDING SITE, designated 
SEQ ID: 1736, to the nucleotide sequence of VGAM273 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:608. 

[8114] Another function of VGAM273 is therefore inhibition of 

FLJ20081 (Accession NM.017658). Accordingly, utilities of 
VGAM273 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20081. 
KIAA1635 (Accession XM_042203) is another VGAM2 73 
host target gene. KIAA1635 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1635, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1635 BINDING SITE, 
designated SEQ ID:2804, to the nucleotide sequence of 
VGAM273 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:608. 

[8115] Another function of VGAM273 is therefore inhibition of 
KIAA1635 (Accession XM_042203). Accordingly, utilities 



of VGAM273 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1635. PR01257 (Accession NM_018578) is another 
VGAM273 host target gene. PR01257 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by PR01257, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PR01257 
BINDING SITE, designated SEQ ID: 1848, to the nucleotide 
sequence of VGAM273 RNA, herein designated VGAM 
RNA, also designated SEQ ID:608. 
16 ] Another function of VGAM273 is therefore inhibition of 
PR01257 (Accession NM_018578). Accordingly, utilities of 
VGAM273 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR01257. 
LOC153020 (Accession XM_087578) is another VGAM273 
host target gene. LOC153020 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC153020, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC153020 BINDING 



SITE, designated SEQ ID:3177, to the nucleotide sequence 
of VGAM273 RNA, herein designated VGAM RNA, also 
designated SEQ ID:608. 

[8117] Another function of VGAM273 is therefore inhibition of 

LOC153020 (Accession XM_087578). Accordingly, utilities 
of VGAM273 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153020. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 274 (VGAM274) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8118] VGAM274 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM274 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8119] VGAM 2 74 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM274 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[8120] VGAM274 gene encodes a VGAM274 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM274 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM274 precursor RNA is designated SEQ 
ID:260, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:260 is 
located at position 156944 relative to the genome of Vac- 
cinia Virus. 

[8121] VGAM274 precursor RNA folds onto itself, forming 

VGAM274 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8122] A n enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 2 74 folded precursor RNA into VGAM274 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM274 RNA is designated SEQ ID:609, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8123] VGAM274 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 2 74 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 74 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[8 124 ] VGAM 2 74 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM274 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM274 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM274 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM274 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[8125] The complementary binding of VGAM274 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 74 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 2 74 host tar- 
get RNA into VGAM274 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8126] ^ is appreciated that VGAM274 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM274 host target genes. The mRNA of 
each one of this plurality of VGAM274 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM274 RNA, herein designated VGAM 
RNA, and which when bound by VGAM274 RNA causes in- 
hibition of translation of respective one or more VGAM274 
host target proteins. 
t 8127 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM274 gene, herein designated VGAM GENE, on one or 
more VGAM274 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8128] it is yet further appreciated that a function of VGAM274 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM274 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM274 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM274 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8129] Nucleotide sequences of the VGAM274 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced^ VGAM 2 74 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM274 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 74 are further 
described hereinbelow with reference to Table 1. 

[8130] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM274 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM274 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8131] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM274 gene, herein designated VGAM is 
inhibition of expression of VGAM274 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM274 correlate with, and may be deduced 
from, the identity of the target genes which VGAM274 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8 1 32] Basonuclin (BNC, Accession NM_001717) is a VGAM274 
host target gene. BNC BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by BNC, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of BNC BINDING SITE, designated 
SEQ ID:851, to the nucleotide sequence of VGAM274 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:609. 

[8133] a function of VGAM274 is therefore inhibition of Basonu- 



clin (BNC, Accession NM_001717), a gene which plays a 
role in the maintenance of proliferative capacity and pre- 
vention of terminal differentiation of keratinocytes. Ac- 
cordingly, utilities of VGAM274 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BNC. The function of BNC has been estab- 
lished by previous studies. Basonuclin (BNC) is a protein 
found mainly in cells of the basal layer of stratified squa- 
mous epithelia. Tseng and Green (1992) isolated a cDNA 
encoding this protein from mRNA of cultural human ker- 
atinocytes. The basonuclin cDNA encodes a 993-amino 
acid polypeptide that is located in the nucleus and con- 
tains 6 zinc finger motifs of the C2H2 class, as in known 
transcription factors. Basonuclin is expressed in cells that 
are able to undergo division but are not necessarily in the 
division cycle; the protein is not found in terminally dif- 
ferentiated cells (Tseng and Green, 1994). These proper- 
ties suggested that basonuclin performs a transcriptional 
regulatory function related to promotion of keratinocyte 
growth or suppression of keratinocyte differentiation. 
Teumer et al. (1997) cloned and sequenced the basonuclin 
gene from a human genomic library. By analysis of hu- 
man/rodent hybrid cells, they mapped it to chromosome 



15. The transcription unit spans nearly 29 kb of sequence. 
The coding region is distributed over 5 exons and the 3 
pairs of zinc fingers encoded by the last 2 exons. The 
5-prime flanking sequence and first exon are unusually 
rich in GC content and in CpG dinucleotides. This se- 
quence region contains numerous binding sites for the 
transcription factor Spl (OMIM Ref. No. 189906). 

[8134] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8135] Tseng, H.; Green, H. : Basonuclin: a keratinocyte protein 
with multiple paired zinc fingers. Proc. Nat. Acad. Sci. 89: 
10311-10315, 1992. ; and 

[8136] Tseng, H.; Green, H. : Association of basonuclin with abil- 
ity of keratinocytes to multiply and with absence of termi- 
nal differentiation. J. Cell Biol. 126: 495-506, 1994. 

[8137] Further studies establishing the function and utilities of 
BNC are found in John Hopkins OMIM database record ID 
601930, and in sited publications numbered 1448-1450 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Protein S (alpha) 
(PROS1, Accession XM_113400) is another VGAM274 host 
target gene. PROS1 BINDING SITE is HOST TARGET binding 



site found in the 5 X untranslated region of mRNA encoded 
by PROS1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PROS1 BINDING SITE, designated SEQ 
ID:3407, to the nucleotide sequence of VGAM274 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:609. 

[8138] Another function of VGAM274 is therefore inhibition of 

Protein S (alpha) (PROS1, Accession XM_1 13400). Accord- 
ingly, utilities of VGAM274 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PROS1. FLJ20147 (Accession NM.017687) is an- 
other VGAM274 host target gene. FLJ20147 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by FLJ20147, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20147 
BINDING SITE, designated SEQ ID:1738, to the nucleotide 
sequence of VGAM274 RNA, herein designated VGAM 
RNA, also designated SEQ ID:609. 

[8139] Another function of VGAM274 is therefore inhibition of 



FLJ20147 (Accession NM_017687). Accordingly, utilities of 
VGAM274 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20147. 
KIAA0737 (Accession NM.014828) is another VGAM2 74 
host target gene. KIAA0737 BINDING SITE is HOST TARGET 
binding site found in the 3' untranslated region of mRNA 
encoded by KIAA0737, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0737 BINDING SITE, 
designated SEQ ID:1562, to the nucleotide sequence of 
VGAM274 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:609. 
[8140] Another function of VGAM274 is therefore inhibition of 
KIAA0737 (Accession NM_014828). Accordingly, utilities 
of VGAM274 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0737. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 275 (VGAM275) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[8141] VGAM275 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM275 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8142] VGAM275 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM275 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8143] VGAM275 gene encodes a VGAM275 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM275 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM275 precursor RNA is designated SEQ 
ID:261, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:261 is 
located at position 157919 relative to the genome of Vac- 
cinia Virus. 

[8144] VGAM275 precursor RNA folds onto itself, forming 

VGAM275 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8145] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM275 folded precursor RNA into VGAM275 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM275 RNA is designated SEQ ID:610, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8146] VGAM275 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM275 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM275 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8147] VGAM275 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM275 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM275 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM275 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM275 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[8148] The complementary binding of VGAM275 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM275 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM275 host tar- 
get RNA into VGAM275 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8149] it is appreciated that VGAM275 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM275 host target genes. The mRNA of 
each one of this plurality ofVGAM275 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM275 RNA, herein designated VGAM 
RNA, and which when bound by VGAM275 RNA causes in- 
hibition of translation of respective one or more VGAM275 
host target proteins. 

[8150] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM275 gene, herein designated VGAM GENE, on one or 



more VGAM275 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 8151 ] It is yet further appreciated that a function of VGAM275 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM275 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM275 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM275 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[8152] Nucleotide sequences of the VGAM275 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM275 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM275 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM275 are further 
described hereinbelow with reference to Table 1. 

[8153] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM275 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM275 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8154] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM275 gene, herein designated VGAM is 
inhibition of expression of VGAM275 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM275 correlate with, and may be deduced 
from, the identity of the target genes which VGAM275 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 8155 ] Carbonic Anhydrase IV (CA4, Accession NM_000717) is a 



VGAM275 host target gene. CA4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by CA4, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CA4 BINDING SITE, desig- 
nated SEQ ID:769, to the nucleotide sequence of 
VGAM275 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:610. 
[8156] a function of VGAM275 is therefore inhibition of Carbonic 
Anhydrase IV (CA4, Accession NM_000717), a gene which 
has a function of reversible hydratation of carbon dioxide. 
Accordingly, utilities of VGAM275 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CA4. The function of CA4 has been estab- 
lished by previous studies. Carbonic anhydrases (CAs) are 
a family of zinc metalloenzymes. CA IV is a glycosylphos- 
phatidylinositol-anchored membrane isozyme expressed 
on the luminal surfaces of pulmonary (and certain other) 
capillaries and on the luminal surface of proximal renal 
tubules. CA IV has ancient evolutionary status among CA 
isozymes. It is functionally important in C02 and bicar- 
bonate transport and has a possible role in inherited renal 



abnormalities of bicarbonate transport. Okuyama et al. 
(1992) isolated a full-length cDNA for human CA IV that 
contained a 47-bp 5-prime untranslated region, a 936-bp 
open reading frame, and a 122-bp 3-prime untranslated 
region. Okuyama et al. (1993) isolated a full-length ge- 
nomic clone. They found that the 9.5-kb gene contains 8 
exons and 7 introns. The first exon (exon la) encodes the 
signal sequence. Exon 7 encodes the C-terminus of the 
enzyme precursor, the C-terminus of the mature protein 
and the 120-bp sequence corresponding to the 3-prime 
untranslated region of the cDNA. Patients with renal ab- 
normalities that selectively disturb bicarbonate transport, 
such as those with pure proximal renal tubular acidosis, 
are candidates for deficiency of carbonic anhydrase IV. 

[8157] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8158] Okuyama, T.; Batanian, J. R.; Sly, W. S. : Genomic organi- 
zation and localization of gene for human carbonic anhy- 
drase IV to chromosome 17q. Genomics 16: 678-684, 
1993. ; and 

[8159] Okuyama, T.; Sato, S.; Zhu, X. L; Waheed, A.; Sly, W. S. : 
Human carbonic anhydrase IV: cDNA cloning, sequence 



comparison, and expression in COS cell membranes. Proc. 
Nat. Acad. Sci. 89. 

[8160] Further studies establishing the function and utilities of 
CA4 are found in John Hopkins OMIM database record ID 
114760, and in sited publications numbered 871-87 and 
917-918 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Lutheran 
Blood Group (Auberger b antigen included) (LU, Accession 
NM_005581) is another VGAM275 host target gene. LU 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by LU, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LU BINDING SITE, designated SEQ ID: 1227, to the nu- 
cleotide sequence of VGAM275 RNA, herein designated 
VGAM RNA, also designated SEQ ID:610. 

[8161] Another function of VGAM275 is therefore inhibition of 
Lutheran Blood Group (Auberger b antigen included) (LU, 
Accession NM_005581), a gene which is probably a recep- 
tor and may mediate intracellular signaling. Accordingly, 
utilities of VGAM275 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with LU. The function of LU has been established by previ- 
ous studies. Lutheran and Secretor (Se; OMIM Ref. No. 
FUT2, 182100) are linked (review by Cook, 1965). Indeed 
this was the first autosomal linkage demonstrated in man, 
by Dr. Jan Mohr (1951) in Copenhagen, using Penrose's 
sib-pair method. See 111150 for description of a domi- 
nant Lutheran inhibitor comparable to Bombay (OMIM Ref. 
No. 211100) and the ABO blood groups. Myotonic dystro- 
phy (OMIM Ref. No. 160900) is linked to Lutheran and Se- 
cretor, and Lewis (OMIM Ref. No. 111100) and Bombay are 
in the same linkage group with C3 (OMIM Ref. No. 
120700) on chromosome 19. Gedde-Dahl et al. (1984) 
found linkage of Se and APOE (OMIM Ref. No. 
107741)— peak lod score 3.3 at recombination fraction 
0.08 in males and 1.36 at 0.22 in females, and linkage of 
APOE and Lu with lod score 4.52 at zero recombination in 
sexes combined. C3-APOE linkage gave lod score 4.0 at 
theta 0.18 in males but 0.04 at theta 0.45 in females. 
Triple heterozygote families confirmed that APOE is on the 
Se side and on the Lu side of C3. A summarizing map was 
given (their Figure 3). Lewis et al. (1988) demonstrated 
that APOC2 (OMIM Ref. No. 207750), Lu, and Se constitute 
a tightly linked gene cluster and argued that Lu and Se are 



on the long arm of chromosome 19 Parsons et al. (1997) 
determined the organization of the LU gene. The region 
encoding the open reading frame was arranged is 15 ex- 
ons extending over approximately 11 kb on 19ql3.2. 
They demonstrated that the Lu(a) mutation is a base 
change in exon 3 (252G-A; 111200.0001) encoding a 
change of arginine-77 in Lu(b) to histidine in Lu(a). The 
Lutheran glycoprotein has 5 predicted immunoglobulin 
superfamily domains; the base change responsible for the 
Lu(a)/Lu(b) polymorphism is located on domain 1. Parsons 
et al. (1997) also characterized the Au(a)/Au(b) polymor- 
phism: a 1637A-G substitution in exon 12 (111200.0002) 
encoding a thr539-to-ala change on the C strand of do- 
main 5. The predominant isoform of the Lutheran glyco- 
protein in most normal tissues is an 85,000-Da glycopro- 
tein corresponding to the full-length LU cDNA, although 
in RBC membranes the minor 78,000-Da spliceoform can 
also be identified. The smaller form encoded by BCAM 
cDNA differs from Lutheran glycoprotein by lacking most 
of the cytoplasmic domain and arises by alternative splic- 
ing of an immature Lu gene transcript (Rahuel et al., 
1996). Lutheran blood group glycoproteins are receptors 
for the extracellular matrix protein laminin. Studies sug- 



gest that these glycoproteins may contribute to vasooc- 
clusion in sickle cell disease (OMIM Ref. No. 603903), and 
sickle cells can be shown to adhere to laminin isoforms 
containing the alpha-5 chain (laminin-10/11). Laminin al- 
pha-5 (LAMA5; 601033) is present in the subendothelium 
and is also a constituent of bone marrow sinusoids, sug- 
gesting a role for the Lu/laminin interaction in erythro- 
poiesis. Parsons et al. (2001) cloned and characterized 
mouse Lu. The human and mouse proteins share 72% se- 
quence identity and both bind laminin-10/11 with high 
affinity. 

[8162] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8163] Parsons, S. F.; Lee, C; Spring, F. A.; Willig, T.-N.; Peters, L. 
L.; Gimm, J. A.; Tanner, M.J. A.; Mohandas, N.; Anstee, D. 
J.; Chasis, J. A. : Lutheran blood group glycoprotein and its 
newly characterized mouse homologue specifically bind 
alpha-5 chain-containing human laminin with high affin- 
ity. Blood 97: 312-320, 2001. ; and 

[8164] Cook, P. J. L. : The Lutheran-secretor recombination frac- 
tion in man: a possible sex difference. Ann. Hum. Genet. 
28: 393-401, 1965. 



[8165] Further studies establishing the function and utilities of 
LU are found in John Hopkins OMIM database record ID 
111200, and in sited publications numbered 50-51, 49, 
88-89, 2450-97, 88 and 99 listed in the bibliography 
section hereinbelow, which are also hereby incorporated 
by reference. Formin Binding Protein 3 (FNBP3, Accession 
XM.087118) is another VGAM275 host target gene. FNBP3 
BINDING SITE is HOST TARGET binding site found in the 
5 x untranslated region of mRNA encoded by FNBP3, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of FNBP3 BINDING SITE, designated SEQ ID:3155, to the 
nucleotide sequence of VGAM275 RNA, herein designated 
VGAM RNA, also designated SEQ ID:610. 

[8166] Another function of VGAM275 is therefore inhibition of 
Formin Binding Protein 3 (FNBP3, Accession XM_087118). 
Accordingly, utilities of VGAM275 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with FNBP3. Sin3-associated Polypeptide, 
18kDa (SAP 18, Accession NM_005870) is another 
VGAM275 host target gene. SAP 18 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by SAP18, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SAP 18 BINDING SITE, 
designated SEQ ID: 1258, to the nucleotide sequence of 
VGAM275 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:610. 
[8167] Another function of VGAM275 is therefore inhibition of 
Sin3-associated Polypeptide, 18kDa (SAP18, Accession 
NM.005870). Accordingly, utilities of VGAM275 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SAP18. SCYA4 (Accession 
NM.002984) is another VGAM275 host target gene. 
SCYA4 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by SCYA4, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of SCYA4 BINDING SITE, designated SEQ ID:978, 
to the nucleotide sequence of VGAM275 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:610. 



[8168] Another function of VGAM275 is therefore inhibition of 
SCYA4 (Accession NM.002984). Accordingly, utilities of 
VGAM275 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCYA4. 
Solute Carrier Family 6 (neurotransmitter transporter), 
Member 14 (SLC6A14, Accession NM_007231) is another 
VGAM275 host target gene. SLC6A14 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SLC6A14, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC6A14 
BINDING SITE, designated SEQ ID:1368, to the nucleotide 
sequence of VGAM275 RNA, herein designated VGAM 
RNA, also designated SEQ ID:610. 

[8169] Another function of VGAM275 is therefore inhibition of 
Solute Carrier Family 6 (neurotransmitter transporter), 
Member 14 (SLC6A14, Accession NM_007231). Accord- 
ingly, utilities of VGAM275 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC6A14. LOC158629 (Accession XM.098972) 
is another VGAM275 host target gene. LOC158629 BIND- 
ING SITE is HOST TARGET binding site found in the 5^ un- 



translated region of mRNA encoded by LOC158629, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158629 BINDING SITE, designated SEQ ID:3393, to 
the nucleotide sequence of VGAM275 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:610. 

[8170] Another function of VGAM275 is therefore inhibition of 

LOC158629 (Accession XM_098972). Accordingly, utilities 
of VGAM275 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158629. LOC163115 (Accession XM.092010) is an- 
other VGAM275 host target gene. LOC163115 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC163115, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC163115 BINDING SITE, designated SEQ ID:3243, to 
the nucleotide sequence of VGAM275 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:610. 

[8171] Another function of VGAM275 is therefore inhibition of 

LOC163115 (Accession XM_092010). Accordingly, utilities 



of VGAM275 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC163115. LOC200339 (Accession XM.117226) is an- 
other VGAM275 host target gene. LOC200339 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC200339, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200339 BINDING SITE, designated SEQ ID:3476, to 
the nucleotide sequence of VGAM275 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:610. 
[8172] Another function of VGAM275 is therefore inhibition of 

LOC200339 (Accession XM.117226). Accordingly, utilities 
of VGAM275 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200339. LOC200953 (Accession XM.117302) is an- 
other VGAM275 host target gene. LOC200953 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC200953, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC200953 BINDING SITE, designated SEQ ID:3481, to 
the nucleotide sequence of VGAM275 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:610. 

[8173] Another function of VGAM275 is therefore inhibition of 

LOC200953 (Accession XM_117302). Accordingly, utilities 
of VGAM275 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200953. LOC255527 (Accession XM.173026) is an- 
other VGAM275 host target gene. LOC255527 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255527, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255527 BINDING SITE, designated SEQ ID:3718, to 
the nucleotide sequence of VGAM275 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:610. 

[8174] Another function of VGAM275 is therefore inhibition of 

LOC255527 (Accession XM_173026). Accordingly, utilities 
of VGAM275 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255527. LOC51334 (Accession NM.016644) is an- 
other VGAM275 host target gene. LOC51334 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51334, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51334 BINDING SITE, designated SEQ ID:1706, to the 
nucleotide sequence of VGAM275 RNA, herein designated 
VGAM RNA, also designated SEQ ID:610. 

[8175] Another function of VGAM275 is therefore inhibition of 
LOC51334 (Accession NM.016644). Accordingly, utilities 
of VGAM275 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51334. LOC92710 (Accession XM_046811) is another 
VGAM275 host target gene. LOC92710 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LOC92710, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92710 BINDING SITE, designated SEQ ID:2884, to the 
nucleotide sequence of VGAM275 RNA, herein designated 
VGAM RNA, also designated SEQ ID:610. 

[8176] Another function of VGAM275 is therefore inhibition of 



LOC92710 (Accession XM_046811). Accordingly, utilities 
of VGAM275 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92710. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 276 (VGAM276) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8177] VGAM276 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM276 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8178] VGAM276 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM276 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8179] VGAM 2 76 gene encodes a VGAM 2 76 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM276 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM276 precursor RNA is designated SEQ 
ID:262, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:262 is 
located at position 156818 relative to the genome of Vac- 
cinia Virus. 

[8180] VGAM276 precursor RNA folds onto itself, forming 

VGAM276 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8181] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM276 folded precursor RNA into VGAM276 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 



quence of VGAM276 RNA is designated SEQ ID:611, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8182] VGAM276 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM276 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 76 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[8 1 83] VGAM 2 76 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM276 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM276 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 



meant as an illustration only, and is not meant to be limit- 
ing - VGAM276 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM276 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8184] The complementary binding of VGAM276 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 76 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM276 host tar- 
get RNA into VGAM276 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8185] it is appreciated that VGAM276 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM276 host target genes. The mRNA of 
each one of this plurality of VGAM276 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM276 RNA, herein designated VGAM 
RNA, and which when bound by VGAM276 RNA causes in- 
hibition of translation of respective one or more VGAM276 
host target proteins. 

[8186] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM276 gene, herein designated VGAM GENE, on one or 
more VGAM276 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8187] it j S y e t further appreciated that a function of VGAM276 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM276 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM276 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM276 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8188] Nucleotide sequences of the VGAM276 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM276 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM276 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 76 are further 
described hereinbelow with reference to Table 1. 

[8189] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM276 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM276 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[8190] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM276 gene, herein designated VGAM is 
inhibition of expression of VGAM276 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM276 correlate with, and may be deduced 
from, the identity of the target genes which VGAM276 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8191] Translin (TSN, Accession NM.004622) is a VGAM276 host 
target gene. TSN BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by TSN, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TSN BINDING SITE, designated SEQ ID:1136, 
to the nucleotide sequence of VGAM276 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:611. 

[8192] a function of VGAM276 is therefore inhibition of Translin 
(TSN, Accession NM_004622), a gene which is a DNA 
binding protein and involved in DNA repair, replication, or 
recombination. Accordingly, utilities of VGAM276 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TSN. The function of TSN 



has been established by previous studies. Kasai et al. 
(1994) identified a protein they termed recombination 
hotspot-associated factor (RcHFl), which specifically 
binds to the signal-like sequences at the breakpoint junc- 
tion of 8q24 and lp32 in acute lymphoblastic leukemia 
(ALL) patients carrying t(8;14)(q24;qll) and 
t(l;14)(p32;qll) translocations involving the TCR delta- 
chain locus (TCRD; 186810). Aoki et al. (1994) showed 
that an analogous protein, which they designated BCLF1, 
specifically binds to a target sequence within the clustered 
breakpoint region of the BCL2 oncogene (OMIM Ref. No. 
151430) in follicular lymphoma patients carrying 
t(14;18)(q32;q21) translocations. It was proposed that 
these binding activities at recombination hotspot regions 
may play a crucial role in chromosomal translocations in 
lymphoid neoplasms. Aoki et al. (1995) purified the BCLF1 
protein to homogeneity and determined that it is identical 
to RcHFl. Molecular gene cloning experiments revealed 
that the purified protein, which they named translin (TSN), 
is a previously undescribed DNA-binding protein with no 
significant similarity to known proteins. (The designation 
'translin' came from selected letters in 'translocation.') In 
addition, Aoki et al. (1995) found that nuclear localization 



of translin was limited to lymphoid cell lines with rear- 
ranged Ig and processes such as DNA repair, replication, 
or recombination. In their native form, translin polypep- 
tides form a multimeric structure that is responsible for 
its DNA binding activity. Aoki et al. (1997) found that the 
human and mouse translin genes have identical genomic 
structures consisting of 6 exons, 5 introns, and a GC-rich 
upstream region. By in situ hybridization and analysis of 
somatic cell hybrids, Aoki et al. (1997) mapped the human 
TSN gene to 2q21.1. Badge et al. (2000) studied a sub- 
telomeric region at 16pl3.3 that displays a 300-fold in- 
crease in crossovers compared to the genomic average 
rate. Segregation analysis of CEPH and other pedigrees 
yielded 6 paternal crossover breakpoints in the approxi- 
mately 85-kb interval between the minisatellite loci 
D16S309 (MS205) and D16S83 (OMIM Ref. No. EKMDA2). 
Three crossovers were mapped to within the same small 
(less than 3 kb) interval, which did not colocalize with any 
tandem repeat array or expressed sequence. Sequence 
analysis revealed the presence of recombination-associ- 
ated motifs and binding sites for translin. The authors 
concluded that this locus represents an intense male- 
specific recombination hotspot. Hosaka et al. (2000) 



demonstrated that the presence of the translin binding 
motif may be one of the important determinants for the 
location of breakpoints in the TLS (OMIM Ref. No. 137070) 
and CHOP (OMIM Ref. No. 126337) genes which are fused 
by translocation t(12;16) in liposarcomas. 

[8193] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 8194 ] Badge, R. M.; Yardley, J.; Jeffreys, A. J.; Armour, J. A. L. : 
Crossover breakpoint mapping identifies a subtelomeric 
hotspot for male meiotic recombination. Hum. Molec. 
Genet. 9: 1239-1244, 2000. ; and 

[8195] Hosaka, T.; Kanoe, H.; Nakayama, T.; Murakami, H.; Ya- 

mamoto, H.; Nakamata, T.; Tsuboyama, T.; Oka, M.; Kasai, 
M.; Sasaki, M. S.; Nakamura, T.; Toguchida, J. : Translin 
binds to the sequ. 

[8196] Further studies establishing the function and utilities of 
TSN are found in John Hopkins OMIM database record ID 
600575, and in sited publications numbered 2154-215 
and 2218-2221 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. FLJ20039 (Accession NM.017635) is another 
VGAM276 host target gene. FLJ20039 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ20039, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20039 
BINDING SITE, designated SEQ ID:1734, to the nucleotide 
sequence of VGAM276 RNA, herein designated VGAM 
RNA, also designated SEQ ID:611. 

[8197] Another function of VGAM276 is therefore inhibition of 

FLJ20039 (Accession NM.017635). Accordingly, utilities of 
VGAM276 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20039. 
KIAA1204 (Accession XM_045011) is another VGAM276 
host target gene. KIAA1204 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1204, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1204 BINDING SITE, 
designated SEQ ID:2849, to the nucleotide sequence of 
VGAM 2 76 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:611. 

[8198] Another function of VGAM276 is therefore inhibition of 



KIAA1204 (Accession XM_045011). Accordingly, utilities 
of VGAM276 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1204. Olfactory Receptor, Family 2, Subfamily C, 
Member 3 (OR2C3, Accession XM_060575) is another 
VGAM276 host target gene. OR2C3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by OR2C3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of OR2C3 BINDING SITE, 
designated SEQ ID:3023, to the nucleotide sequence of 
VGAM276 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:611. 
[8199] Another function of VGAM276 is therefore inhibition of 
Olfactory Receptor, Family 2, Subfamily C, Member 3 
(OR2C3, Accession XM.060575). Accordingly, utilities of 
VGAM276 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with OR2C3. 
QKI (Accession XM.037438) is another VGAM276 host 
target gene. QKI BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by QKI, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of QKI BINDING SITE, designated SEQID:2722, 
to the nucleotide sequence of VGAM276 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:611. 

[8200] Another function of VGAM276 is therefore inhibition of 
QKI (Accession XM.037438). Accordingly, utilities of 
VGAM276 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with QKI. 
TIP120A (Accession NM.018448) is another VGAM276 
host target gene. TIP120A BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by TIP120A, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of TIP120A BINDING SITE, 
designated SEQ ID: 1828, to the nucleotide sequence of 
VGAM 2 76 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:611. 

[8201] Another function of VGAM276 is therefore inhibition of 
TIP120A (Accession NM.018448). Accordingly, utilities of 
VGAM276 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TIP120A. 



LOC90750 (Accession XM.033868) is another VGAM276 
host target gene. LOC90750 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC90750, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC90750 BINDING 
SITE, designated SEQ ID:2673, to the nucleotide sequence 
of VGAM276 RNA, herein designated VGAM RNA, also 
designated SEQ ID:611. 
[8202] Another function of VGAM276 is therefore inhibition of 
LOC90750 (Accession XM.033868). Accordingly, utilities 
of VGAM276 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90750. LOC92912 (Accession XM.047970) is another 
VGAM 2 76 host target gene. LOC92912 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC92912, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92912 BINDING SITE, designated SEQ ID:2898, to the 
nucleotide sequence of VGAM276 RNA, herein designated 



VGAM RNA, also designated SEQ ID:611. 

[8203] Another function of VGAM276 is therefore inhibition of 
LOC92912 (Accession XM_047970). Accordingly, utilities 
of VGAM276 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92912. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 277 (VGAM277) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8204] VGAM277 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM277 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8205] VGAM 2 77 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM277 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8206] VGAM277 gene encodes a VGAM277 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 



miRNA genes, and unlike most ordinary genes, VGAM277 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM277 precursor RNA is designated SEQ 
ID:263, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:263 is 
located at position 157748 relative to the genome of Vac- 
cinia Virus. 

[8207] VGAM277 precursor RNA folds onto itself, forming 

VGAM277 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8208] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM277 folded precursor RNA into VGAM277 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM2 77 RNA is designated SEQ ID:612, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8209] VGAM277 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM277 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM277 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[8210] VGAM 2 77 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM277 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM277 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 



BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM277 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM277 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[8211] The complementary binding of VGAM277 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM277 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM277 host tar- 
get RNA into VGAM277 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8212] it is appreciated that VGAM2 77 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM277 host target genes. The mRNA of 



each one of this plurality of VGAM277 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM277 RNA, herein designated VGAM 
RNA, and which when bound by VGAM277 RNA causes in- 
hibition of translation of respective one or more VGAM277 
host target proteins. 
[8213] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM277 gene, herein designated VGAM GENE, on one or 
more VGAM277 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 



294,779 (2001)). 
[8214] It is yet further appreciated that a function of VGAM277 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM277 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM277 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM277 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8215] Nucleotide sequences of the VGAM277 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM277 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM277 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 77 are further 
described hereinbelow with reference to Table 1. 

[8216] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM277 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM277 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8217] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM277 gene, herein designated VGAM is 
inhibition of expression of VGAM277 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM277 correlate with, and may be deduced 
from, the identity of the target genes which VGAM277 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8218] BTB and CNC Homology 1, Basic Leucine Zipper Transcrip- 
tion Factor 2 (BACH 2, Accession NM.021813) is a 
VGAM 2 77 host target gene. BACH 2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by BACH2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BACH 2 BINDING SITE, 
designated SEQ ID: 1962, to the nucleotide sequence of 
VGAM277 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:612. 

[8219] a function of VGAM277 is therefore inhibition of BTB and 
CNC Homology 1, Basic Leucine Zipper Transcription Fac- 



tor 2 (BACH 2, Accession NM_021813), a gene which acts 
as repressor or activator, binds to maf recognition ele- 
ments. Accordingly, utilities of VGAM277 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with BACH 2. The function of BACH 2 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM 119. Dual 
Specificity Phosphatase 11 (RNA/RNP complex 
1-interacting) (DUSP11, Accession NM.003584) is another 
VGAM 2 77 host target gene. DUSP11 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DUSP11, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DUSP11 BINDING 
SITE, designated SEQ ID:1039, to the nucleotide sequence 
of VGAM277 RNA, herein designated VGAM RNA, also 
designated SEQ ID:612. 
[8220] Another function of VGAM277 is therefore inhibition of 
Dual Specificity Phosphatase 11 (RNA/RNP complex 
1-interacting) (DUSP11, Accession NM_003584). Accord- 
ingly, utilities of VGAM277 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with DUSP11. Epidermal Growth Factor Receptor 
Pathway Substrate 8 (EPS8, Accession NM.004447) is an- 
other VGAM2 77 host target gene. EPS8 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by EPS8, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of EPS8 BINDING 
SITE, designated SEQ ID:1114, to the nucleotide sequence 
of VGAM277 RNA, herein designated VGAM RNA, also 
designated SEQ ID:612. 
[8221] Another function of VGAM277 is therefore inhibition of 
Epidermal Growth Factor Receptor Pathway Substrate 8 
(EPS8, Accession NM_004447), a gene which has a role in 
normal and neoplastic cell proliferation; contains an SH3 
motif. Accordingly, utilities of VGAM277 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with EPS8. The function of EPS8 has 
been established by previous studies. Using an expression 
cloning approach for the study of epidermal growth factor 
(EGF) receptor (EGFR; 131550)-activated signaling, Wong 
et al. (1994) found a number of murine cDNA clones re- 



ferred to as eps, for egfr-pathway-substrate. (See 600051 
for one of these, EPS15.) One of the clones encoded a 
protein of 97 kD, designated eps8, which was phosphory- 
lated in vivo by several receptor tyrosine kinases (Fazioli 
et al., 1993). In addition to a previously identified SH3 do- 
main, Wong et al. (1994) found that the predicted amino 
acid sequence of human EPS8 showed a nonrandom dis- 
tribution of prolines, clustered in a way to suggest 
SH3-binding sites and a putative PH domain. EPS8 was 
expressed in all epithelial and fibroblast cell lines exam- 
ined and in some, but not all, hematopoietic cells. An es- 
sential function of EPS8 in cell growth regulation was un- 
derscored by its conservation during evolution where 
EPS8-related sequences were detected as early as in S. 
cerevisiae. EGFR signaling involves small CTPases of the 
Rho family, and EGFR trafficking involves small GTPases of 
the Rab family. Lanzetti et al. (2000) reported that the 
EPS8 protein connects these signaling pathways. EPS8 is a 
substrate of EGFR that is held in a complex with SOS1 by 
the adaptor protein E3B1, thereby mediating activation of 
RAC. Through its SH3 domain, EPS8 interacts with RNTRE 
(OMIM Ref. No. 605405). Lanzetti et al. (2000) showed 
that RNTRE is a RAB5 (OMIM Ref. No. 179512) GTPase- 



activating protein whose activity is regulated by EGFR. By 
entering in a complex with EPS8, RNTRE acts on RAB5 and 
inhibits internalization of the EGFR. Furthermore, RNTRE 
diverts EPS8 from its RAC-activating function, resulting in 
the attenuation of RAC signaling. Thus, depending on its 
state of association with E3B1 or RNTRE, EPS8 participates 
in both EGFR signaling through RAC and EGFR trafficking 
through RAB5. Wong et al. (1994) mapped the human 
EPS8 locus to 12q23-q24 by study of human-rodent so- 
matic cell hybrid DNAs and by fluorescence in situ hy- 
bridization. In an study of candidate genes for Noonan 
syndrome (OMIM Ref. No. 163950), Ion et al. (2000) reas- 
signed the map position of EPS8 to 12ql3 using FISH. 

[8222] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8223] wong, W. T.; Carlomagno, F.; Druck, T.; Barletta, C.; 

Croce, C. M.; Huebner, K.; Kraus, M. H.; Di Fiore, P. P. : 
Evolutionary conservation of the EPS8 gene and its map- 
ping to human chromosome 12q23-q24. Oncogene 9: 
3057-3061, 1994. ; and 

[8 224 ] Lanzetti, L; Rybin, V.; Malabarba, M. G.; Christoforidis, S.; 
Scita, G.; Zerial, M.; Di Fiore, P. P. : The Eps8 protein coor- 



dinates EGF receptor signalling through Rac and traffick- 
ing t. 

[8225] Further studies establishing the function and utilities of 
EPS8 are found in John Hopkins OMIM database record ID 
600206, and in sited publications numbered 335, 44 and 
495 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference.Thymidine Ki- 
nase 1, Soluble (TK1, Accession NM.003258) is another 
VGAM277 host target gene. TK1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by TK1, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of TK1 BINDING SITE, desig- 
nated SEQ ID: 1005, to the nucleotide sequence of 
VGAM277 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:612. 

[8226] Another function of VGAM277 is therefore inhibition of 
Thymidine Kinase 1, Soluble (TK1, Accession 
NM_003258). Accordingly, utilities of VGAM277 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TK1. Transient Receptor 
Potential Cation Channel, Subfamily C, Member 6 (TRPC6, 



Accession NM_004621) is another VGAM277 host target 
gene. TRPC6 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TRPC6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TRPC6 BINDING SITE, designated SEQ 
ID:1134, to the nucleotide sequence of VGAM277 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:612. 

[8227] Another function of VGAM277 is therefore inhibition of 
Transient Receptor Potential Cation Channel, Subfamily C, 
Member 6 (TRPC6, Accession NM.004621), a gene which 
has calcium channel activity. Accordingly, utilities of 
VGAM277 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRPC6. 
The function of TRPC6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM97.KIAA0924 (Accession NM.014897) is another 
VGAM 2 77 host target gene. KIAA0924 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0924, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0924 BINDING SITE, designated SEQ ID: 1577, to the 
nucleotide sequence of VGAM277 RNA, herein designated 
VGAM RNA, also designated SEQ ID:612. 

[8228] Another function of VGAM277 is therefore inhibition of 
KIAA0924 (Accession NM_014897). Accordingly, utilities 
of VGAM277 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0924. KIAA1946 (Accession XM.092459) is another 
VGAM 2 77 host target gene. KIAA1946 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1946, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1946 BINDING SITE, designated SEQ ID:3247, to the 
nucleotide sequence of VGAM277 RNA, herein designated 
VGAM RNA, also designated SEQ ID:612. 

[8229] Another function of VGAM277 is therefore inhibition of 
KIAA1946 (Accession XM.092459). Accordingly, utilities 
of VGAM277 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA1946. Oxysterol Binding Protein-like 3 (OSBPL3, Ac- 
cession NM.015550) is another VGAM2 77 host target 
gene. OSBPL3 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
OSBPL3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of OSBPL3 BINDING SITE, designated SEQ 
ID:1635, to the nucleotide sequence of VGAM277 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:612. 

[8230] Another function of VGAM277 is therefore inhibition of 
Oxysterol Binding Protein-like 3 (OSBPL3, Accession 
NM_015550). Accordingly, utilities of VGAM277 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. Protein Serine Ki- 
nase HI (PSKH1, Accession XM.043047) is another 
VGAM 2 77 host target gene. PSKH1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by PSKH1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of PSKH1 BINDING SITE, 
designated SEQ ID:2810, to the nucleotide sequence of 
VGAM277 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:612. 

[8231] Another function of VGAM277 is therefore inhibition of 
Protein Serine Kinase HI (PSKH1, Accession XM.043047). 
Accordingly, utilities of VGAM277 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PSKH1. URB (Accession XM.087331) is an- 
other VGAM277 host target gene. URB BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by URB, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of URB BINDING 
SITE, designated SEQ ID:3162, to the nucleotide sequence 
of VGAM277 RNA, herein designated VGAM RNA, also 
designated SEQ ID:612. 

[8232] Another function of VGAM277 is therefore inhibition of 
URB (Accession XM_087331). Accordingly, utilities of 
VGAM277 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with URB. Fig. 
1 further provides a conceptual description of a novel 



bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
278 (VGAM278) viral gene, which modulates expression of 
respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[8233] VGAM278 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM278 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8234] VGAM278 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM278 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8235] VGAM 2 78 gene encodes a VGAM278 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM278 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM278 precursor RNA is designated SEQ 
ID:264, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:264 is 
located at position 158423 relative to the genome of Vac- 



cinia Virus. 

[8236] VGAM278 precursor RNA folds onto itself, forming 

VGAM278 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8237] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM278 folded precursor RNA into VGAM278 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 94%) nucleotide se- 
quence of VGAM278 RNA is designated SEQ ID:613, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8238] VGAM278 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM278 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 78 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8239] VGAM 2 78 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM278 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM278 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 78 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM278 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8240] The complementary binding of VGAM2 78 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM278 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM2 78 host tar- 
get RNA into VGAM278 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 8241 ] It is appreciated that VGAM278 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM278 host target genes. The mRNA of 
each one of this plurality of VGAM278 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM278 RNA, herein designated VGAM 
RNA, and which when bound by VGAM278 RNA causes in- 
hibition of translation of respective one or more VGAM278 
host target proteins. 



[8242] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM278 gene, herein designated VGAM GENE, on one or 
more VGAM278 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8243] | t j S y e t further appreciated that a function of VGAM278 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM278 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM278 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM278 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8244] Nucleotide sequences of the VGAM2 78 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM278 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM278 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM278 are further 
described hereinbelow with reference to Table 1. 

[8245] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM278 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM278 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8246] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM278 gene, herein designated VGAM is 
inhibition of expression of VGAM278 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM278 correlate with, and may be deduced 



from, the identity of the target genes which VGAM278 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8247] Plastin 3 (T isoform) (PLS3, Accession NM_005032) is a 
VGAM278 host target gene. PLS3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by PLS3, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PLS3 BINDING SITE, desig- 
nated SEQ ID:1174, to the nucleotide sequence of 
VGAM278 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:613. 

[8248] a function of VGAM278 is therefore inhibition of Plastin 3 
(T isoform) (PLS3, Accession NM_005032), a gene which 
binds actin. Accordingly, utilities of VGAM278 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PLS3. The function of PLS3 has 
been established by previous studies. Plastins are a family 
of actin-binding proteins that are differentially expressed 
in normal and malignant cells. Lin et al. (1988) isolated 
partial cDNAs encoding T-plastin and L-plastin (OMIM 
Ref. No. 153430) from a transformed human fibroblast 



cDNA library. The C-terminal 570 amino acids of the T- 
plastin and L-plastin proteins are 83% identical. By 
2-dimensional gel electrophoresis of human cell extracts, 
Lin et al. (1988) showed that T-plastin is expressed as 2 
equally abundant isoforms. Northern blot analysis re- 
vealed that T-plastin is expressed as a 3.4-kb mRNA in 
normal cells of solid tissues and in transformed fibrob- 
lasts. Using anchored PCR, Lin et al. (1990) identified the 
5-prime end of the T-plastin mRNA. The T-plastin tran- 
script has 2 possible translation initiation codons which 
would result in predicted 627- and 630-amino acid pro- 
teins. The authors constructed 2 modified T-plastin cD- 
NAs containing either the first or the second initiation 
codon. Expression of these cDNAs in E. coli resulted in the 
synthesis of 2 distinct T-plastins with the same isoelectric 
points and apparent molecular weights as the 2 T-plastins 
present in human cells. Lin et al. (1990) found that T- 
plastin contains a potential calcium-binding site near the 
N terminus. Lin et al. (1993) reported that both the L- 
plastin and T-plastin genes contain 16 exons and span 
approximately 90 kb 
[8249] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[8250] Lin, C.-S.; Aebersold, R. H.; Leavitt, J. : Correction of the 
N-terminal sequences of the human plastin isoforms by 
using anchored polymerase chain reaction: identification 
of a potential calcium-binding domain. Molec. Cell. Biol. 
10: 1818-1821, 1990. ; and 

t 8251 ] Lin, C.-S.; Park, T.; Chen, Z. P.; Leavitt, J. : Human plastin 
genes: comparative gene structure, chromosome location, 
and differential expression in normal and neoplastic cells. 
J. Biol. 

[8252] Further studies establishing the function and utilities of 
PLS3 are found in John Hopkins OMIM database record ID 
300131, and in sited publications numbered 13 and 2525 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. LOC12 1227 
(Accession XM_058545) is another VCAM278 host target 
gene. LOC121227 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by LOC121227, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC121227 BINDING SITE, desig- 
nated SEQ ID:2989, to the nucleotide sequence of 



VGAM278 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:613. 

[8253] Another function of VGAM278 is therefore inhibition of 

LOC121227 (Accession XM.058545). Accordingly, utilities 
of VGAM278 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC121227. LOC145786 (Accession XM.096860) is an- 
other VGAM278 host target gene. LOC145786 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145786, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145786 BINDING SITE, designated SEQ ID:3277, to 
the nucleotide sequence of VGAM278 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:613. 

[8254] Another function of VGAM278 is therefore inhibition of 

LOC145786 (Accession XM.096860). Accordingly, utilities 
of VGAM278 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145786. LOC149650 (Accession XM.086623) is an- 
other VGAM278 host target gene. LOC149650 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC149650, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149650 BINDING SITE, designated SEQ ID:3136, to 
the nucleotide sequence of VGAM278 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:613. 

[8255] Another function of VGAM278 is therefore inhibition of 

LOC149650 (Accession XM_086623). Accordingly, utilities 
of VGAM278 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149650. LOC222223 (Accession XM.168514) is an- 
other VGAM278 host target gene. LOC222223 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222223, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222223 BINDING SITE, designated SEQ ID:3641, to 
the nucleotide sequence of VGAM278 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:613. 

[8256] Another function of VGAM278 is therefore inhibition of 

LOC222223 (Accession XM.168514). Accordingly, utilities 



of VGAM278 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222223. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 279 (VGAM279) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8257] VGAM279 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM279 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8258] VGAM279 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM279 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8259] VGAM 2 79 gene encodes a VGAM279 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM279 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM279 precursor RNA is designated SEQ 
ID:265, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:265 is 
located at position 161106 relative to the genome of Vac- 
cinia Virus. 

[8260] VGAM279 precursor RNA folds onto itself, forming 

VGAM279 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8261] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM279 folded precursor RNA into VGAM279 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM279 RNA is designated SEQ ID:614, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[8262] VGAM279 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM279 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 79 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[8263] VGAM 2 79 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM279 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM279 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 



ing - VGAM279 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM279 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8264] The complementary binding of VGAM279 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 79 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM279 host tar- 
get RNA into VGAM279 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8265] it is appreciated that VGAM279 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM279 host target genes. The mRNA of 
each one of this plurality of VGAM279 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM279 RNA, herein designated VGAM 
RNA, and which when bound by VCAM279 RNA causes in- 
hibition of translation of respective one or more VGAM279 
host target proteins. 

[8266] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM279 gene, herein designated VGAM GENE, on one or 
more VGAM279 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8267] it j S y e t further appreciated that a function of VGAM279 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM279 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM279 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM279 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8268] Nucleotide sequences of the VGAM279 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM279 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM279 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM279 are further 
described hereinbelow with reference to Table 1. 

[8269] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM279 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM279 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8270] As mentioned hereinabove with reference to Fig. 1, a 



function of VGAM279 gene, herein designated VGAM is 
inhibition of expression of VGAM279 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM279 correlate with, and may be deduced 
from, the identity of the target genes which VGAM279 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8271] o-linked N-acetylglucosamine (GlcNAc) Transferase 

(UDP-N-acetylglucosamine:polypeptide-N-acetylglucosam 
inyl transferase) (OGT, Accession NM_003605) is a 
VGAM 2 79 host target gene. OGT BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by OGT, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of OGT BINDING SITE, desig- 
nated SEQ ID: 1042, to the nucleotide sequence of 
VGAM 2 79 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:614. 

[8272] a function of VGAM279 is therefore inhibition of O-linked 
N-acetylglucosamine (GlcNAc) Transferase 
(UDP-N-acetylglucosamine:polypeptide-N-acetylglucosam 
inyl transferase) (OGT, Accession NM_003605), a gene 



which has a role in the glycosylation of nuclear and cyto- 
plasmic proteins. Accordingly, utilities of VGAM279 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with OGT. The function of 
OGT has been established by previous studies. O-linked 
N-acetylglucosamine (O-GlcNAc) transferase (OGT) cat- 
alyzes the addition of a single N-acetylglucosamine in O- 
glycosidic linkage to serine or threonine residues. Since 
both phosphorylation and glycosylation compete for simi- 
lar serine or threonine residues, the 2 processes may 
compete for sites, or they may alter the substrate speci- 
ficity of nearby sites by steric or electrostatic effects 
(Lubas et al., 1997). Haltiwanger et al. (1992) purified rat 
liver OGT and determined that it has a molecular mass of 
340 kD. They proposed that OGT exists as a het- 
erotrimeric complex with 2 subunits of 110 kD and 1 of 
78 kD. However, using rabbit OGT, Lubas et al. (1997) an- 
alyzed the proteolytic fingerprint of both polypeptides and 
found that the 2 are related. They suggested that the 78 
kD band is a proteolytic product of the 110 kD polypep- 
tide or the product of an alternative translation start site. 
Kreppel et al. (1997) cloned rat cDNAs encoding the 
110-kD subunit. Immunofluorescence of human cells ex- 



pressing rat OGT indicated that OGT is present in both the 

nucleus and cytosol. 
[8273] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[8274] Kreppel, L K.; Blomberg, M. A.; Hart, G. W. : Dynamic gly- 

cosylation of nuclear and cytosolic proteins: cloning and 

characterization of a unique O-GlcNAc transferase with 

multiple tetratricopeptide repeats. J. Biol. Chem. 272: 

9308-9315, 1997. ; and 
t 8275 ] Lubas, W. A.; Frank, D. W.; Krause, M.; Hanover, J. A. : O- 

linked GlcNAc transferase is a conserved nucleocytoplas- 

mic protein containing tetratricopeptide repeats. J. Biol. 

Chem. 272: 9. 

[8276] Further studies establishing the function and utilities of 
OGT are found in John Hopkins OMIM database record ID 
300255, and in sited publications numbered 2032-2036 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.Tumor Necrosis 
Factor Receptor Superfamily, Member 10b (TNFRSF10B, 
Accession NM_003842) is another VGAM279 host target 
gene. TNFRSF10B BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by TNFRSF10B, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of TNFRSF10B BINDING SITE, desig- 
nated SEQ ID: 1065, to the nucleotide sequence of 
VGAM279 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:614. 
[8277] Another function of VGAM279 is therefore inhibition of 

Tumor Necrosis Factor Receptor Superfamily, Member 10b 
(TNFRSF10B, Accession NNL003842), a gene which forms 
complex that induces apoptosis. Accordingly, utilities of 
VGAM279 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TN- 
FRSF10B. The function of TNFRSF10B has been established 
by previous studies. The 8p21 region contains a number 
of putative tumor suppressor genes and is a frequent site 
of translocations in head and neck tumors. Pai et al. 
(1998) determined the genomic structure of KILLER/DR5 
and performed sequence analysis of all 10 coding exons 
in 20 primary head and neck cancers with allelic loss of 
8p. To screen for a subset of mutations localized to the 
functional cytoplasmic death domain, they sequenced this 
region in an additional 40 primary head and neck cancers. 



They found 2 alterations, including a 2-bp insertion at a 
minimal repeat site, introducing a premature stop codon 
and resulting in a truncated protein. This KILLER/DR5 mu- 
tation was also present in the germline of the affected pa- 
tient, and the tumor did not have a p53 mutation by se- 
quence analysis. Transfection studies in head and neck 
squamous cell carcinoma and colon and ovarian carci- 
noma cell lines revealed loss of growth suppressive func- 
tion associated with the tumor-derived KILLER/DR5 trun- 
cation mutant. These observations provided the first evi- 
dence for mutation of a TRAIL death receptor gene in a 
human cancer, leading to loss of its apoptotic function. 
The second alteration identified by Pai et al. (1998) was a 
single T-to-C point mutation at residue 1109 that re- 
sulted in an amino acid change from val to ala. This muta- 
tion was not present in the germline; however, sequence 
analysis of p53 in this tumor revealed a point mutation of 
T to C in codon 242, resulting in a change from arg to cys. 
In a case of a head and neck squamous cell carcinoma 
(OMIM Ref. No. 601400), Pai et al. (1998) found a 2-bp 
insertion in the TNFRSF10B gene at a minimal repeat site 
(ACAC) at residue 1065, which introduced a premature 
stop codon and resulted in a truncated protein. Sequence 



analysis of normal tissue from the patient showed that the 
truncating mutation was also present in the germline, and 
that the tumor did not have a p53 mutation. A significant 
impairment in the ability of the truncation mutant to sup- 
press colony formation was observed when mutant cDNA 
was transfected into human colon and ovarian cancer cell 
lines. In the wildtype transfected cells, there was no ob- 
served colony survival; however, there was more than 50% 
colony growth in cells transfected with the tumor-derived 
mutant. Pai et al. (1998) suspected that the mutant re- 
tained partial function, because its overexpression in a 
background of cells containing the endogenous wildtype 
gene could further reduce the percentage of colony sur- 
vival. 

[8278] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8279] Pai, S. I.; Wu, G. S.; Ozoren, N.; Wu, L; Jen, J.; Sidransky, 

D. ; El-Deiry, W. S. : Rare loss-of-function mutation of a 
death receptor gene in head and neck cancer. Cancer Res. 
58: 3513-3518, 1998. ; and 

[8280] Screaton, G. R.; Mongkolsapaya, J.; Xu, X.-N.; Cowper, A. 

E. ; McMichael, A. J.; Bell, J. I. : TRICK2, a new alternatively 



spliced receptor that transduces the cytotoxic signal from 
TRAIL 

[8281] Further studies establishing the function and utilities of 
TNFRSF10B are found in John Hopkins OMIM database 
record ID 603612, and in sited publications numbered 
1395, 669-67 and 1723-1724 listed in the bibliography 
section hereinbelow, which are also hereby incorporated 
by reference. BA108L7.2 (Accession NM.030971) is an- 
other VGAM279 host target gene. BA108L7.2 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by BA108L7.2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
BA108L7.2 BINDING SITE, designated SEQ ID:2180, to the 
nucleotide sequence of VGAM279 RNA, herein designated 
VGAM RNA, also designated SEQ ID:614. 

[8282] Another function of VGAM279 is therefore inhibition of 
BA108L7.2 (Accession NM_030971). Accordingly, utilities 
of VGAM279 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
BA108L7.2. FLJ12598 (Accession NM.024754) is another 
VGAM 2 79 host target gene. FLJ12598 BINDING SITE is 



HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by FLJ12598, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ12598 
BINDING SITE, designated SEQ ID:2086, to the nucleotide 
sequence of VGAM279 RNA, herein designated VGAM 
RNA, also designated SEQ ID:614. 

[8283] Another function of VGAM279 is therefore inhibition of 

FLJ12598 (Accession NM.024754). Accordingly, utilities of 
VGAM279 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12598. 
FLJ23071 (Accession NM.025192) is another VGAM279 
host target gene. FLJ23071 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ23071, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23071 BINDING SITE, 
designated SEQ ID:2144, to the nucleotide sequence of 
VGAM 2 79 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:614. 

[8284] Another function of VGAM279 is therefore inhibition of 



FLJ23071 (Accession NM_025192). Accordingly, utilities of 
VGAM279 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23071. 
LOC91266 (Accession XM.037268) is another VGAM279 
host target gene. LOC91266 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC91266, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC91266 BINDING 
SITE, designated SEQ ID:2720, to the nucleotide sequence 
of VGAM279 RNA, herein designated VGAM RNA, also 
designated SEQ ID:614. 
[8285] Another function of VGAM279 is therefore inhibition of 
LOC91266 (Accession XM_037268). Accordingly, utilities 
of VGAM279 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91266. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 280 (VGAM280) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[8286] VGAM280 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM280 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8287] VGAM280 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM280 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8288] VGAM 2 80 gene encodes a VGAM280 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM280 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM280 precursor RNA is designated SEQ 
ID:266, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:266 is 
located at position 159680 relative to the genome of Vac- 
cinia Virus. 

[8289] VGAM 2 80 precursor RNA folds onto itself, forming 

VGAM280 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8290] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM280 folded precursor RNA into VGAM280 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM280 RNA is designated SEQ ID:615, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8291] VGAM 2 80 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM280 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 80 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8292] VGAM280 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM280 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM280 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 80 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM280 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[8293] The complementary binding of VGAM280 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM280 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM280 host tar- 
get RNA into VGAM280 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8294] | t j S appreciated that VGAM 2 80 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM280 host target genes. The mRNA of 
each one of this plurality of VGAM280 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM280 RNA, herein designated VGAM 
RNA, and which when bound by VGAM280 RNA causes in- 
hibition of translation of respective one or more VGAM280 
host target proteins. 

[8295] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM280 gene, herein designated VGAM GENE, on one or 



more VGAM280 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8296] | t j S yet further appreciated that a function of VGAM280 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM280 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM280 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM280 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[8297] Nucleotide sequences of the VGAM280 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM280 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM280 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM280 are further 
described hereinbelow with reference to Table 1. 

[8298] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM280 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM280 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8299] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM280 gene, herein designated VGAM is 
inhibition of expression of VGAM280 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM280 correlate with, and may be deduced 
from, the identity of the target genes which VGAM280 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[ 830 °] Cadherin 11, Type 2, OB-cadherin (osteoblast) (CDH11, 



Accession NM.033664) is a VGAM280 host target gene. 
CDH11 BINDING SITE is HOST TARGET binding site found 
in the 5 X untranslated region of mRNA encoded by 
CDH11, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CDH11 BINDING SITE, designated SEQ 
ID:2339, to the nucleotide sequence of VGAM280 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:615. 

[8301] a function of VGAM280 is therefore inhibition of Cadherin 
11, Type 2, OB-cadherin (osteoblast) (CDH11, Accession 
NM_033664), a gene which plays an role in development 
and maintenance of tissues. Accordingly, utilities of 
VGAM280 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDH11. 
The function of CDH11 has been established by previous 
studies. Cadherins are a group of cell surface glycopro- 
teins that mediate Ca(2+)-dependent cell-cell adhesion 
(Tanihara et al., 1994). These proteins have a molecular 
mass of about 120 kD and are composed of an extracellu- 
lar domain at the N-terminal end and a relatively small 
cytoplasmic domain at the C-terminal end; the 2 domains 



are connected by a single membrane-spanning sequence. 
The extracellular domain consists of 5 subdomains, each 
of which contains a cadherin-specific motif. Cadherin ex- 
pression is regulated spatially as well as temporally. Cad- 
herins are thought to play an important role in develop- 
ment and maintenance of tissues through selective cell- 
cell adhesion activity and may be involved also in the in- 
vasion and metastasis of malignant tumors. Okazaki et al. 
(1994) identified a new member of the cadherin family, 
which they called OB (osteoblast)-cadherin, in a mouse 
osteoblastic cell line and human osteosarcoma. OB- 
cadherin was also weakly expressed in stroma cell lines 
that are the progenitor cells of osteoblasts. Expression of 
the CDHOB gene in the osteoblastic cell line was up- 
regulated during differentiation, suggesting a specific 
function in bone cell differentiation and bone formation. 
Two different forms of human OB-cadherin cDNA were 
cloned; one was a counterpart of the mouse gene and the 
other encoded a protein with a truncated cytoplasmic do- 
main. The protein was designated cadherin-11 (symbol: 
CDH11) by the Human Genome Nomenclature Committee. 
[8302] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[8303] Kools, P.; Vanhalst, K.; Wan den Eynde, E.; van Roy, F. : 

The human cadherin-10 gene: complete coding sequence, 
predominant expression in the brain and mapping on 
chromosome 5pl3-13. FEBS Lett. 452: 328-334, 1999. ; 
and 

[8304] Suzuki, S.; Sano, K.; Tanihara, H. : Diversity of the cad- 
herin family: evidence for eight new cadherins in nervous 
tissue. Cell Regul. 2: 261-270, 1991. 

[8305] Further studies establishing the function and utilities of 
CDH11 are found in John Hopkins OMIM database record 
ID 600023, and in sited publications numbered 190 and 
2681-1905 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Insulin-like Growth Factor 1 (somatomedin C) (IGF1, 
Accession NM_000618) is another VGAM280 host target 
gene. IGF1 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
IGF1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of IGF1 BINDING SITE, designated SEQ ID:761, to 
the nucleotide sequence of VGAM280 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:615. 

[8306] Another function of VGAM280 is therefore inhibition of 
Insulin-like Growth Factor 1 (somatomedin C) (IGF1, Ac- 
cession NM_000618), a gene which are structurally and 
functionally related to insulin but have a much higher 
growth-promoting activity. Accordingly, utilities of 
VGAM280 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IGF1. The 
function of IGF1 and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM34.FK506 Binding Protein 9, 63 KDa (FKBP9, Acces- 
sion XM.168403) is another VGAM 2 80 host target gene. 
FKBP9 BINDING SITE is HOST TARGET binding site found in 
the 3^ untranslated region of mRNA encoded by FKBP9, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of FKBP9 BINDING SITE, designated SEQ ID:3632, 
to the nucleotide sequence of VGAM280 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:615. 

[8307] Another function of VGAM280 is therefore inhibition of 
FK506 Binding Protein 9, 63 KDa (FKBP9, Accession 



XM.168403). Accordingly, utilities of VGAM280 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FKBP9. FLJ23045 (Accession 
NM_024704) is another VGAM280 host target gene. 
FLJ23045 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
FLJ23045, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ23045 BINDING SITE, designated SEQ 
ID:2082, to the nucleotide sequence of VGAM280 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:615. 

[8308] Another function of VGAM280 is therefore inhibition of 

FLJ23045 (Accession NM_024704). Accordingly, utilities of 
VGAM280 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23045. 
FLJ30567 (Accession NM.145022) is another VGAM280 
host target gene. FLJ30567 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ30567, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of FLJ30567 BINDING SITE, 
designated SEQ ID:2510, to the nucleotide sequence of 
VGAM280 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:615. 

[8309] Another function of VGAM280 is therefore inhibition of 

FLJ30567 (Accession NM.145022). Accordingly, utilities of 
VGAM280 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30567. 
FLJ30678 (Accession NM.144657) is another VGAM280 
host target gene. FLJ30678 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ30678, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ30678 BINDING SITE, 
designated SEQ ID:2490, to the nucleotide sequence of 
VGAM 2 80 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:615. 

[8310] Another function of VGAM280 is therefore inhibition of 

FLJ30678 (Accession NM_144657). Accordingly, utilities of 
VGAM280 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30678. 
KIAA1676 (Accession XM.167612) is another VGAM280 



host target gene. KIAA1676 BINDING SITE is HOST TARGET 
binding site found in the 3 V untranslated region of mRNA 
encoded by KIAA1676, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1676 BINDING SITE, 
designated SEQ ID:3590, to the nucleotide sequence of 
VGAM280 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:615. 
1 ] Another function of VGAM280 is therefore inhibition of 
KIAA1676 (Accession XM.167612). Accordingly, utilities 
of VGAM280 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1676. Kruppel-like Factor 3 (basic) (KLF3, Accession 
NM.016531) is another VGAM 2 80 host target gene. KLF3 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by KLF3, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KLF3 BINDING SITE, designated SEQ ID: 1693, to the nu- 
cleotide sequence of VGAM280 RNA, herein designated 
VGAM RNA, also designated SEQ ID:615. 



[8312] Another function of VGAM280 is therefore inhibition of 
Kruppel-like Factor 3 (basic) (KLF3, Accession 
NM_016531). Accordingly, utilities of VGAM280 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KLF3. LOC146952 
(Accession XM.097138) is another VGAM280 host target 
gene. LOC146952 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by LOC146952, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC146952 BINDING SITE, desig- 
nated SEQ ID:3286, to the nucleotide sequence of 
VGAM280 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:615. 

[8313] Another function of VGAM280 is therefore inhibition of 

LOC146952 (Accession XM_097138). Accordingly, utilities 
of VGAM280 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146952. LOC81569 (Accession XM.030465) is an- 
other VGAM280 host target gene. LOC81569 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC81569, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC81569 BINDING SITE, designated SEQ ID:2616, to the 
nucleotide sequence of VGAM280 RNA, herein designated 
VGAM RNA, also designated SEQ ID:615. 

[8314] Another function of VGAM280 is therefore inhibition of 
LOC81569 (Accession XM_030465). Accordingly, utilities 
of VGAM280 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC81569. LOC83690 (Accession NM.031461) is another 
VGAM 2 80 host target gene. LOC83690 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC83690, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC83690 BINDING SITE, designated SEQ ID:2204, to the 
nucleotide sequence of VGAM280 RNA, herein designated 
VGAM RNA, also designated SEQ ID:615. 

[8315] Another function of VGAM280 is therefore inhibition of 
LOC83690 (Accession NM_031461). Accordingly, utilities 
of VGAM280 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC83690. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 281 (VGAM281) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8316] VGAM281 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM281 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8317] VGAM281 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM281 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8318] VGAM281 gene encodes a VGAM281 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM281 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM281 precursor RNA is designated SEQ 



ID:267, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:267 is 
located at position 160226 relative to the genome of Vac- 
cinia Virus. 

[8319] VGAM281 precursor RNA folds onto itself, forming 

VGAM281 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8320] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM281 folded precursor RNA into VCAM281 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM281 RNA is designated SEQ ID:616, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[8321] VGAM281 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM281 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM281 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[8322] VGAM281 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM281 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM281 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM281 RNA, herein designated VGAM RNA, may 



have a different number of host target binding sites in 
untranslated regions of a VGAM281 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[8323] The complementary binding of VGAM281 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM281 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM281 host tar- 
get RNA into VGAM281 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 8324 ] It is appreciated that VGAM281 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM281 host target genes. The mRNA of 
each one of this plurality ofVGAM281 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM281 RNA, herein designated VGAM 



RNA, and which when bound by VGAM281 RNA causes in- 
hibition of translation of respective one or more VGAM281 
host target proteins. 

[8325] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM281 gene, herein designated VGAM GENE, on one or 
more VGAM281 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8326] it is yet further appreciated that a function of VGAM281 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM281 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM281 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM281 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8327] Nucleotide sequences of the VGAM281 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM281 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM281 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM281 are further 
described hereinbelow with reference to Table 1. 

[8328] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM281 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM281 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8329] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM281 gene, herein designated VGAM is 



inhibition of expression of VGAM281 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM281 correlate with, and may be deduced 
from, the identity of the target genes which VGAM281 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[8330] Aspartate Beta-hydroxylase (ASPH, Accession 

NM_020164) is a VGAM281 host target gene. ASPH BIND- 
ING SITE1 and ASPH BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by ASPH, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of ASPH BINDING SITE1 and ASPH 
BINDING SITE2, designated SEQ ID:1896 and SEQ ID:2252 
respectively, to the nucleotide sequence of VGAM281 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:616. 

[8331] A function of VGAM281 is therefore inhibition of Aspar- 
tate Beta-hydroxylase (ASPH, Accession NM.020164), a 
gene which specifically hydroxylates the beta carbon of 
aspartic acid or asparagine residues in certain epidermal 
growth factor (EGF)-like domains of a number of proteins. 



Accordingly, utilities of VGAM281 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ASPH. The function of ASPH and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 170. Solute Carrier Family 
6 (neurotransmitter transporter, betaine/GABA), Member 
12 (SLC6A12, Accession NM.003044) is another 
VGAM281 host target gene. SLC6A12 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by SLC6A12, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC6A12 
BINDING SITE, designated SEQ ID:987, to the nucleotide 
sequence of VGAM281 RNA, herein designated VGAM 
RNA, also designated SEQ ID:616. 
[8332] Another function of VGAM281 is therefore inhibition of 

Solute Carrier Family 6 (neurotransmitter transporter, be- 
taine/GABA), Member 12 (SLC6A12, Accession 
NM_003044), a gene which transports betaine and gaba. 
Accordingly, utilities of VGAM281 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with SLC6A12. The function of SLC6A12 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM85. Cysteine Sulfinic 
Acid Decarboxylase (CSAD, Accession NM.015989) is an- 
other VGAM281 host target gene. CSAD BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CSAD, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CSAD BIND- 
ING SITE, designated SEQ ID:1654, to the nucleotide se- 
quence of VGAM281 RNA, herein designated VGAM RNA, 
also designated SEQ ID:616. 
[8333] Another function of VGAM281 is therefore inhibition of 
Cysteine Sulfinic Acid Decarboxylase (CSAD, Accession 
NM.015989). Accordingly, utilities of VGAM281 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CSAD. Dicerl, Dcr-1 Ho- 
molog (Drosophila) (DICER1, Accession NM_030621) is 
another VGAM281 host target gene. DICER1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DICER1, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DICER1 BIND- 
ING SITE, designated SEQ ID:2151, to the nucleotide se- 
quence of VGAM281 RNA, herein designated VGAM RNA, 
also designated SEQ ID:616. 
[8334] Another function of VGAM281 is therefore inhibition of 
Dicerl, Dcr-1 Homolog (Drosophila) (DICER1, Accession 
NM_030621). Accordingly, utilities of VGAM281 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DICERl. KIAA1025 
(Accession XM.034056) is another VGAM281 host target 
gene. KIAA1025 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by KIAA1025, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1025 BINDING SITE, designated 
SEQ ID:2675, to the nucleotide sequence of VGAM281 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:616. 

[8335] Another function of VGAM281 is therefore inhibition of 
KIAA1025 (Accession XM.034056). Accordingly, utilities 



of VGAM281 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1025. Kruppel-like Factor 12 (KLF12, Accession 
NM.007249) is another VGAM281 host target gene. KLF12 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by KLF12, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of KLF12 BINDING SITE, designated SEQ ID:1372, to the 
nucleotide sequence of VGAM281 RNA, herein designated 
VGAM RNA, also designated SEQ ID:616. 
[8336] Another function of VGAM281 is therefore inhibition of 
Kruppel-like Factor 12 (KLF12, Accession NM.007249). 
Accordingly, utilities of VGAM281 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KLF12. Nuclear Factor of Activated T-cells 
5, Tonicity-responsive (NFAT5, Accession NM_138714) is 
another VGAM281 host target gene. NFAT5 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by NFAT5, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of N FAT 5 BIND- 
ING SITE, designated SEQ ID:2451, to the nucleotide se- 
quence of VGAM281 RNA, herein designated VGAM RNA, 
also designated SEQ ID:616. 

[8337] Another function of VGAM281 is therefore inhibition of 
Nuclear Factor of Activated T-cells 5, Tonicity-responsive 
(NFAT5, Accession NM.138714). Accordingly, utilities of 
VGAM281 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NFAT5. 
LOC170261 (Accession XM.093214) is another VGAM281 
host target gene. LOC170261 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC170261, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC170261 BINDING 
SITE, designated SEQ ID:3256, to the nucleotide sequence 
of VGAM281 RNA, herein designated VGAM RNA, also 
designated SEQ ID:616. 

[8338] Another function of VGAM281 is therefore inhibition of 

LOC170261 (Accession XM_093214). Accordingly, utilities 
of VGAM281 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC170261. LOC222602 (Accession XM.167171) is an- 
other VGAM281 host target gene. LOC222602 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222602, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222602 BINDING SITE, designated SEQ ID:3583, to 
the nucleotide sequence of VGAM281 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:616. 
[8339] Another function of VGAM281 is therefore inhibition of 

LOC222602 (Accession XM.167171). Accordingly, utilities 
of VGAM281 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222602. LOC257051 (Accession XM.172800) is an- 
other VGAM281 host target gene. LOC257051 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC257051, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257051 BINDING SITE, designated SEQ ID:3703, to 
the nucleotide sequence of VGAM281 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:616. 

[8340] Another function of VGAM281 is therefore inhibition of 

LOC257051 (Accession XM_172800). Accordingly, utilities 
of VGAM281 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257051. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 282 (VGAM282) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8341] VGAM282 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM282 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8342] VGAM282 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM282 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8343] VGAM282 gene encodes a VGAM282 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 



miRNA genes, and unlike most ordinary genes, VGAM282 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM282 precursor RNA is designated SEQ 
ID:268, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:268 is 
located at position 161325 relative to the genome of Vac- 
cinia Virus. 

[8344] VGAM282 precursor RNA folds onto itself, forming 

VGAM282 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8345] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM282 folded precursor RNA into VGAM282 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM282 RNA is designated SEQ ID:617, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8346] VGAM282 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM282 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 82 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[8347] VGAM282 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM282 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM282 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 



BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM282 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM282 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[8348] The complementary binding of VGAM282 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM282 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM282 host tar- 
get RNA into VGAM282 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8349] it is appreciated that VGAM282 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM282 host target genes. The mRNA of 



each one of this plurality of VGAM282 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM282 RNA, herein designated VGAM 
RNA, and which when bound by VGAM282 RNA causes in- 
hibition of translation of respective one or more VGAM282 
host target proteins. 
[8350] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM282 gene, herein designated VGAM GENE, on one or 
more VGAM282 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 



294,779 (2001)). 
[8351] | t j S y et further appreciated that a function of VGAM282 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM282 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM282 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM282 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8352] Nucleotide sequences of the VGAM282 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM282 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM282 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM282 are further 
described hereinbelow with reference to Table 1. 

[8353] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM282 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM282 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8354] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM282 gene, herein designated VGAM is 
inhibition of expression of VGAM282 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM282 correlate with, and may be deduced 
from, the identity of the target genes which VGAM282 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8355] Fibroblast Growth Factor 7 (keratinocyte growth factor) 
(FGF7, Accession NM.002009) is a VGAM282 host target 
gene. FGF7 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
FGF7, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of FGF7 BINDING SITE, designated SEQ ID:886, to 
the nucleotide sequence of VGAM282 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:617. 

[8356] a function of VGAM282 is therefore inhibition of Fibrob- 
last Growth Factor 7 (keratinocyte growth factor) (FGF7, 
Accession NM_002009), a gene which growth factor active 



on keratinocytes. Accordingly, utilities of VGAM282 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FGF7. The function of 
FGF7 has been established by previous studies. Rubin et 
al. (1989) identified a growth factor specific for epithelial 
cells in conditioned medium of a human embryonic lung 
fibroblast cell line. Because of its predominant activity in 
keratinocytes, it was referred to as keratinocyte growth 
factor. KGF was found to consist of a single polypeptide 
chain of about 28 kD. It was a potent mitogen for epithe- 
lial cells but lacked mitogenic activity on either fibroblasts 
or endothelial cells. Microsequencing showed an amino- 
terminal sequence containing no significant homology to 
any known protein. The release of this growth factor by 
human embryonic fibroblasts raised the possibility that 
KGF may play a role in mesenchymal stimulation of nor- 
mal epithelial cell proliferation. In an addendum, Rubin et 
al. (1989) noted that by use of all the nucleotide probes 
based on the N-terminal sequence reported in their paper, 
they had isolated clones encoding KGF and had found sig- 
nificant structural homology between KGF and the other 5 
known members of the fibroblast growth factor (FGF) 
family. Werner et al. (1994) assessed the function of KGF 



in normal and wounded skin by expression of a domi- 
nant-negative KGF receptor (OMIM Ref. No. 176943) in 
basal keratinocytes. The skin of transgenic mice was char- 
acterized by epidermal atrophy, abnormalities in the hair 
follicles, and dermal hyperthickening. Upon skin injury, 
inhibition of KGF receptor signaling reduced the prolifera- 
tion rate of epidermal keratinocytes at the wound edge, 
resulting in substantially delayed reepithelialization of the 
wound. Using a cosmid probe encoding KGF exon 1 for 
fluorescence in situ hybridization, Zimonjic et al. (1997) 
assigned the KGF7 gene to 15ql5-q21.1. In addition, 
copies of KGF-like sequences hybridizing only with a cos- 
mid probe encoding exons 2 and 3 were localized to dis- 
persed sites on chromosome 2q21, 9pll, 9ql2-ql3, 
18pll, 18qll, 21qll, and 21q21.1. The distribution of 
KGF-like sequences suggested a role for alphoid DNA in 
their amplification and dispersion. In chimpanzee, KGF- 
like sequences were observed at 5 chromosomal sites, 
which were each homologous to sites in human, while in 
gorilla a subset of 4 of these homologous sites was iden- 
tified. In orangutan 2 sites were identified, while gibbon 
exhibited only a single site. The chromosomal localization 
of KGF sequences in human and great ape genomes indi- 



cated that amplification and dispersion occurred in multi- 
ple discrete steps, with initial KGF gene duplication and 
dispersion occurring in multiple discrete steps, with initial 
KGF gene duplication and dispersion taking place in gib- 
bon and involving loci corresponding to human chromo- 
somes 15 and 21. The findings of Zimonjic et al. (1997) 
supported the concept of a closer evolutionary relation- 
ship of human with chimpanzee and with primates and a 
possible selective pressure for KGF dispersion during the 
evolution of higher primates. 

[8357] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8358] Ru bin, J. S.; Osada, H.; Finch, P. W.; Taylor, W. G.; 

Rudikoff, S.; Aaronson, S. A. : Purification and characteri- 
zation of a newly identified growth factor specific for ep- 
ithelial cells. Proc. Nat. Acad. Sci. 86: 802-806, 1989. ; 
and 

[8359] Werner, S.; Smola, H.; Liao, X.; Longaker, M. T.; Krieg, T.; 
Hofschneider, P. H.; Williams, L. T. : The function of KGF in 
morphogenesis of epithelium and reepithelialization of 
wounds. 

[8360] Further studies establishing the function and utilities of 



FGF7 are found in John Hopkins OMIM database record ID 
148180, and in sited publications numbered 2634-2638 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Melatonin Receptor 
IB (MTNR1B, Accession NM.005959) is another VGAM282 
host target gene. MTNR1B BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by MTNR1B, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of MTNR1B BINDING SITE, 
designated SEQ ID: 1262, to the nucleotide sequence of 
VGAM282 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:617. 
[8361] Another function of VGAM282 is therefore inhibition of 
Melatonin Receptor IB (MTNR1B, Accession NM.005959). 
Accordingly, utilities of VGAM282 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MTNR1B. Selenoprotein X, 1 (SEPX1, Ac- 
cession NM.016332) is another VGAM282 host target 
gene. SEPX1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SEPX1, corresponding to a HOST TARGET binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of SEPX1 BINDING SITE, designated SEQID:1681, 
to the nucleotide sequence of VGAM282 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:617. 

[8362] Another function of VGAM282 is therefore inhibition of 
Selenoprotein X, 1 (SEPX1, Accession NM.016332). Ac- 
cordingly, utilities of VGAM282 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SEPX1. Protein Tyrosine Phosphatase, Re- 
ceptor Type, F Polypeptide (PTPRF), Interacting Protein 
(liprin), Alpha 4 (PPFIA4, Accession XM.046751) is another 
VGAM282 host target gene. PPFIA4 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by PPFIA4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PPFIA4 BINDING SITE, 
designated SEQ ID:2883, to the nucleotide sequence of 
VGAM282 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:617. 

[8363] Another function of VGAM282 is therefore inhibition of 
Protein Tyrosine Phosphatase, Receptor Type, F Polypep- 



tide (PTPRF), Interacting Protein (liprin), Alpha 4 (PPFIA4, 
Accession XM.046751). Accordingly, utilities of VGAM282 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PPFIA4. 
LOC145231 (Accession XM.096740) is another VGAM282 
host target gene. LOC145231 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC145231, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC145231 BINDING 
SITE, designated SEQ ID:3274, to the nucleotide sequence 
of VGAM282 RNA, herein designated VGAM RNA, also 
designated SEQ ID:617. 
[8364] Another function of VGAM282 is therefore inhibition of 

LOC145231 (Accession XM.096740). Accordingly, utilities 
of VGAM282 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145231. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 283 (VGAM283) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[8365] VGAM283 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM283 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8366] VGAM283 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM283 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8367] VGAM 2 83 gene encodes a VGAM283 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM283 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM283 precursor RNA is designated SEQ 
ID:269, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:269 is 
located at position 158874 relative to the genome of Vac- 
cinia Virus. 

[8368] VGAM283 precursor RNA folds onto itself, forming 

VGAM283 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8369] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM283 folded precursor RNA into VGAM283 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM283 RNA is designated SEQ ID:618, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8370] VGAM 2 83 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM283 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 83 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 



gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8371] VGAM283 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM283 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM283 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 83 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM283 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8372] The complementary binding of VGAM283 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM283 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM283 host tar- 
get RNA into VGAM283 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8373] it is appreciated that VGAM283 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM283 host target genes. The mRNA of 
each one of this plurality of VGAM283 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM283 RNA, herein designated VGAM 
RNA, and which when bound by VGAM283 RNA causes in- 
hibition of translation of respective one or more VGAM283 
host target proteins. 

t 8374 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 



VGAM283 gene, herein designated VGAM GENE, on one or 
more VGAM283 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8375] it is yet further appreciated that a function of VGAM283 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM283 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM283 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM283 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[8376] Nucleotide sequences of the VCAM283 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM283 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM283 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 83 are further 
described hereinbelow with reference to Table 1. 

[8377] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM283 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM283 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8378] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM283 gene, herein designated VGAM is 
inhibition of expression of VGAM283 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM283 correlate with, and may be deduced 
from, the identity of the target genes which VGAM283 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 



t 8379 ] Caveolin 3 (CAV3, Accession NM.033337) is a VGAM283 
host target gene. CAV3 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by CAV3, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CAV3 BINDING SITE, desig- 
nated SEQ ID:2329, to the nucleotide sequence of 
VGAM283 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:618. 

[8380] a function of VGAM283 is therefore inhibition of Caveolin 
3 (CAV3, Accession NM.033337). Accordingly, utilities of 
VGAM283 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAV3. 
Homeo Box C4 (HOXC4, Accession NM_014620) is another 
VGAM 2 83 host target gene. HOXC4 BINDING SITE is HOST 
TARGET binding site found in the 5^ untranslated region 
of mRNA encoded by HOXC4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of HOXC4 BINDING 
SITE, designated SEQ ID:1509, to the nucleotide sequence 
of VGAM283 RNA, herein designated VGAM RNA, also 



designated SEQ ID:618. 
[8381] Another function of VGAM283 is therefore inhibition of 
Homeo Box C4 (HOXC4, Accession NM_014620), a gene 
which is part of a developmental regulatory system that 
provides cells with specific positional identities on the an- 
terior-posterior axis. Accordingly, utilities of VGAM283 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HOXC4. The func- 
tion of HOXC4 has been established by previous studies. 
As reviewed by Acampora et al. (1989), the homeo box 
region 3, which maps to 12ql2-ql3, contains at least 7 
homeo boxes in 160 kb of DNA. HOX3A is homologous to 
mouse Hox-3.1; HOX3B to mouse Hox-3.2; HOX3C to 
mouse Hox-6.1, and HOX3D to mouse Hox-6.2. The or- 
der of genes, from 5-prime to 3-prime, is HOX3G, HOX3F, 
HOX3B, HOX3A, HOX3C, HOX3D, HOX3E (Acampora et al., 
1989). Masuda et al. (1991) mapped the feline equivalent 
to chromosome B4, which shares syntenic homology with 
human chromosome 12 and mouse chromosome 15. This 
gene is also called HOXC8; see HOXC9 (OMIM Ref. No. 
142971). Yueh et al. (1998) showed that overexpression 
of a Hoxc8 transgene causes cartilage defects whose 
severity depends on transgene dosage. The abnormal car- 



tilage is characterized by an accumulation of proliferating 
chondrocytes and reduced maturation. Since Hoxc8 is 
normally expressed in chondrocytes, these results sug- 
gested that Hoxc8 continues to regulate skeletal develop- 
ment well beyond pattern formation in a tissue-specific 
manner, presumably by controlling the progression of 
cells along the chondrocyte differentiation pathway. They 
found that Hoxd4 and Hoxc8 appear to act on chondro- 
cyte differentiation in a similar manner. The protein se- 
quences of the 2 share 67% identity within the home- 
odomain and 50% in the hexapeptide motif but little simi- 
larity in the remaining 70% of the molecules. Isll, which 
shares no significant sequence similarities with Hoxc8 or 
Hoxd4, is not associated with abnormalities of skeletal 
development, implying that the cartilage abnormalities are 
specifically induced by HOX genes. The capacity of the 
HOX genes to regulate cartilage differentiation suggests 
that they may be involved in human chondrodysplasias or 
other cartilage disorders. 

[8382] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8383] Simeone, A.; Pannese, M.; Acampora, D.; D'Esposito, M.; 



Boncinelli, E. : At least three human homeoboxes on chro- 
mosome 12 belong to the same transcription unit. Nucleic 
Acids Res. 16: 5379-5390, 1988. ; and 

[8384] Yuen, Y. C; Gardner, D. P.; Kappen, C. : Evidence for reg- 
ulation of cartilage differentiation by the homeobox gene 
Hoxc-8. Proc. Nat. Acad. Sci. 95: 9956-9961, 1998. 

[8385] Further studies establishing the function and utilities of 
HOXC4 are found in John Hopkins OMIM database record 
ID 142974, and in sited publications numbered 1189 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference.V-myc Myelocy- 
tomatosis Viral Oncogene Homolog 1, Lung Carcinoma 
Derived (avian) (MYCL1, Accession NM.005376) is another 
VGAM283 host target gene. MYCL1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by MYCL1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MYCL1 BINDING SITE, 
designated SEQ ID: 1203, to the nucleotide sequence of 
VGAM283 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:618. 

[8386] Another function of VGAM283 is therefore inhibition of V- 



myc Myelocytomatosis Viral Oncogene Homolog 1, Lung 
Carcinoma Derived (avian) (MYCL1, Accession 
NM_005376), a gene which is a Myc-like transcription 
factor. Accordingly, utilities of VGAM283 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with MYCL1. The function of MYC LI 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM152.FLJ20666 
(Accession NM.017922) is another VGAM283 host target 
gene. FLJ20666 BINDING SITE is HOST TARGET binding 
site found in the 5 N untranslated region of mRNA encoded 
by FLJ20666, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ20666 BINDING SITE, designated 
SEQ ID: 1762, to the nucleotide sequence of VGAM283 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:618. 

[8387] Another function of VGAM283 is therefore inhibition of 

FLJ20666 (Accession NM.017922). Accordingly, utilities of 
VGAM283 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20666. 



KIAA1001 (Accession NM.014960) is another VGAM283 
host target gene. KIAA1001 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1001, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1001 BINDING SITE, 
designated SEQ ID: 1599, to the nucleotide sequence of 
VGAM283 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:618. 
[8388] Another function of VGAM283 is therefore inhibition of 
KIAA1001 (Accession NM.014960). Accordingly, utilities 
of VGAM283 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1001. Progesterone Receptor Membrane Component 
2 (PGRMC2, Accession NM.006320) is another VGAM 2 83 
host target gene. PGRMC2 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by PGRMC2, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PGRMC2 BINDING SITE, 
designated SEQ ID: 1286, to the nucleotide sequence of 



VGAM283 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:618. 

[8389] Another function of VGAM283 is therefore inhibition of 

Progesterone Receptor Membrane Component 2 (PGRMC2, 
Accession NM_006320). Accordingly, utilities of VGAM283 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PGRMC2. 
LOC152286 (Accession XM.098188) is another VGAM283 
host target gene. LOC152286 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC152286, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC152286 BINDING 
SITE, designated SEQ ID:3354, to the nucleotide sequence 
of VGAM283 RNA, herein designated VGAM RNA, also 
designated SEQ ID:618. 

[8390] Another function of VGAM283 is therefore inhibition of 

LOC152286 (Accession XM.098188). Accordingly, utilities 
of VGAM283 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152286. LOC158549 (Accession XM.098963) is an- 
other VGAM283 host target gene. LOC158549 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158549, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158549 BINDING SITE, designated SEQ ID:3392, to 
the nucleotide sequence of VGAM283 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:618. 

[8391] Another function of VGAM283 is therefore inhibition of 

LOC158549 (Accession XM_098963). Accordingly, utilities 
of VGAM283 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158549. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 284 (VGAM284) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8392] VGAM284 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM284 was detected is described 
hereinabove with reference to Figs. 1-8. 



[8393] VGAM284 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM284 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8394] VGAM 2 84 gene encodes a VGAM284 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM284 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM284 precursor RNA is designated SEQ 
ID:270, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:270 is 
located at position 159230 relative to the genome of Vac- 
cinia Virus. 

[8395] VGAM 2 84 precursor RNA folds onto itself, forming 

VGAM284 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 



cleotide sequence of the second half thereof. 
[8396] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM284 folded precursor RNA into VGAM284 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM284 RNA is designated SEQ ID:619, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8397] VGAM 2 84 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM284 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 84 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5^ untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[8398] VGAM 2 84 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM284 host target 



RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM284 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 84 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM284 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[8399] The complementary binding of VGAM284 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 84 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 



BINDING SITE III, inhibits translation of VGAM284 host tar- 
get RNA into VGAM284 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8400] | t j S appreciated that VGAM 2 84 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM284 host target genes. The mRNA of 
each one of this plurality of VGAM284 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM284 RNA, herein designated VGAM 
RNA, and which when bound by VGAM284 RNA causes in- 
hibition of translation of respective one or more VGAM284 
host target proteins. 

[8401] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM284 gene, herein designated VGAM GENE, on one or 
more VGAM284 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 



only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8402] | t j S yet further appreciated that a function of VGAM284 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM284 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM284 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM284 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8403] Nucleotide sequences of the VGAM284 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM284 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM284 folded precursor RNA, herein designated 



VGAM FOLDED PRECURSOR RNA, of VGAM284 are further 
described hereinbelow with reference to Table 1. 

[8404] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM284 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM284 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8405] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM284 gene, herein designated VGAM is 
inhibition of expression of VGAM284 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM284 correlate with, and may be deduced 
from, the identity of the target genes which VGAM284 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8406] DKFZp761G0313 (Accession XM.038026) is a VGAM284 
host target gene. DKFZp761G0313 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by DKFZp761G0313, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of DK- 
FZp761G0313 BINDING SITE, designated SEQ ID:2731, to 
the nucleotide sequence of VGAM284 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:619. 

[8407] A function of VGAM284 is therefore inhibition of DK- 

FZp761G0313 (Accession XM.038026). Accordingly, utili- 
ties of VGAM284 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761G0313. Fig. 1 further provides a conceptual de- 
scription of a novel bioinformatically detected viral gene 
of the present invention, referred to here as Viral Genomic 
Address Messenger 285 (VGAM285) viral gene, which 
modulates expression of respective host target genes 
thereof, the function and utility of which host target genes 
is known in the art. 

[8408] VGAM285 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM285 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8409] VGAM285 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM285 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
[8410] VGAM285 gene encodes a VCAM285 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM285 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM285 precursor RNA is designated SEQ 
ID:271, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:271 is 
located at position 163176 relative to the genome of Vac- 
cinia Virus. 

[841 1] VGAM285 precursor RNA folds onto itself, forming 

VGAM285 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8412] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM285 folded precursor RNA into VGAM285 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM285 RNA is designated SEQ ID:620, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8413] VGAM285 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM285 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM285 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[8414] VGAM285 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM285 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM285 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM285 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM285 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[8415] The complementary binding of VGAM285 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM285 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM285 host tar- 
get RNA into VGAM285 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[8416] ^ is appreciated that VGAM285 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM285 host target genes. The mRNA of 
each one of this plurality of VGAM285 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM285 RNA, herein designated VGAM 
RNA, and which when bound by VGAM285 RNA causes in- 
hibition of translation of respective one or more VGAM285 
host target proteins. 

t 8417 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM285 gene, herein designated VGAM GENE, on one or 
more VGAM285 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8418] | t j S yet further appreciated that a function of VGAM285 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM285 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM285 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM285 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8419] Nucleotide sequences of the VGAM285 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM285 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM285 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM285 are further 
described hereinbelow with reference to Table 1. 

[8420] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM285 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VCAM285 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8421] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM285 gene, herein designated VGAM is 
inhibition of expression of VGAM285 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM285 correlate with, and may be deduced 
from, the identity of the target genes which VGAM285 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8422] Neuronal Cell Adhesion Molecule (NRCAM, Accession 
NM_005010) is a VGAM285 host target gene. NRCAM 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by NRCAM, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of NRCAM BINDING SITE, designated SEQ ID:1170, to the 
nucleotide sequence of VGAM285 RNA, herein designated 
VGAM RNA, also designated SEQ ID:620. 



[8423] a function of VGAM285 is therefore inhibition of Neuronal 
Cell Adhesion Molecule (NRCAM, Accession NM_005010), 
a gene which functions as a cell surface protein and be- 
longs to the immunoglobulin superfamily. Accordingly, 
utilities of VGAM285 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NRCAM. The function of NRCAM has been established 
by previous studies. The cell adhesion molecules (CAMs) 
are a subset of the immunoglobin (Ig) superfamily found 
in the nervous systems of both vertebrates and inverte- 
brates. They are usually surface membrane proteins with 
multiple Ig domains at their N termini followed by several 
fibronectin type III repeats and either a transmembrane 
intracellular domain or a glycophosphatidylinositol-linked 
membrane anchor at the C terminus (Lane et al., 1996). 
The chicken Bravo/Nr-CAM was described by Crumet et 
al. (1991) and Kayyem et al. (1992) and shown to play a 
role in nervous system development. The protein interacts 
with other cell surface molecules of the Ig superfamily and 
appears to be necessary for specific pathfinding by axonal 
growth cones during development (Lane et al., 1996). 
Lane et al. (1996) cloned the human homolog (NRCAM) of 
the chicken gene from a fetal brain library. Like its chicken 



counterpart, the predicted 1,275-amino acid protein has 
6 V-like Ig domains and 5 fibronectin type III repeats. The 
transmembrane and intracellular domains of human and 
chicken NRCAM are entirely conserved and the proteins 
are 82% identical overall. Alternative splice variants were 
observed involving sequence around the fifth fibronectin 
repeat. Northern blots showed an approximately 7-kb 
transcript in all tissues of adult human brain examined. 

[8424] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8425] Kayyem, J. F.; Roman, J. M.; de la Rosa, E. J.; Schwarz, U.; 
Dreyer, W.J. : Bravo/Nr-CAM is closely related to the cell 
adhesion molecules LI and Ng-CAM and has a similar 
heterodimer structure. J. Cell. Biol. 118: 1259-1270, 
1992. ; and 

[8426] Lane, R. P.; Chen, X.-N.; Yamakawa, K.; Vielmetter, J.; Ko- 
renberg, J. R.; Dreyer, W.J. : Characterization of a highly 
conserved human homolog to the chicken neural cell sur- 
face protein. 

[8427] Further studies establishing the function and utilities of 
NRCAM are found in John Hopkins OMIM database record 
ID 601581, and in sited publications numbered 



1508-1512 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome 22 Open Reading Frame 23 (C22orf23, 
Accession NM_032561) is another VGAM285 host target 
gene. C22orf23 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by C22orf23, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of C22orf23 BINDING SITE, designated 
SEQ ID:2259, to the nucleotide sequence of VGAM285 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:620. 

[8428] Another function of VGAM285 is therefore inhibition of 
Chromosome 22 Open Reading Frame 23 (C22orf23, Ac- 
cession NM_032561). Accordingly, utilities of VGAM285 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C22orf23. SARM 
(Accession NM_015077) is another VGAM285 host target 
gene. SARM BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SARM, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 



ble 2 illustrates the complementarity of the nucleotide se- 
quences of SARM BINDING SITE, designated SEQ ID: 1609, 
to the nucleotide sequence of VGAM285 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:620. 

[8429] Another function of VGAM285 is therefore inhibition of 
SARM (Accession NM_015077). Accordingly, utilities of 
VGAM285 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SARM. 
LOC219918 (Accession XM.166197) is another VGAM285 
host target gene. LOC2 19918 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC2 19918, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC2 19918 BINDING 
SITE, designated SEQ ID:3529, to the nucleotide sequence 
of VGAM285 RNA, herein designated VGAM RNA, also 
designated SEQ ID:620. 

[8430] Another function of VGAM285 is therefore inhibition of 

LOC219918 (Accession XM_166197). Accordingly, utilities 
of VGAM285 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19918. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 286 (VGAM286) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8431] VGAM286 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM286 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8432] VGAM286 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM286 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8433] VGAM 2 86 gene encodes a VGAM286 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM286 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM286 precursor RNA is designated SEQ 
ID:272, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:272 is 



located at position 163795 relative to the genome of Vac- 
cinia Virus. 

[8434] VGAM286 precursor RNA folds onto itself, forming 

VGAM286 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8435] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM286 folded precursor RNA into VGAM286 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM286 RNA is designated SEQ ID:621, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8436] VGAM286 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM286 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 86 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8437] VGAM 2 86 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM286 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM286 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 86 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM286 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8438] The complementary binding of VGAM286 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 86 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM286 host tar- 
get RNA into VGAM286 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8439] it is appreciated that VGAM286 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM286 host target genes. The mRNA of 
each one of this plurality of VGAM286 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM286 RNA, herein designated VGAM 
RNA, and which when bound by VGAM286 RNA causes in- 
hibition of translation of respective one or more VGAM286 



host target proteins. 

[8440] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM286 gene, herein designated VGAM GENE, on one or 
more VGAM286 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8441] | t j S y e t further appreciated that a function of VGAM286 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM286 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM286 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM286 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8442] Nucleotide sequences of the VCAM286 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM286 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM286 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM286 are further 
described hereinbelow with reference to Table 1. 

[8443] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM286 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM286 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8444] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM286 gene, herein designated VGAM is 
inhibition of expression of VGAM286 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM286 correlate with, and may be deduced 
from, the identity of the target genes which VGAM286 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8445] Fatty Acid Binding Protein 5 (psoriasis-associated) (FABP5, 
Accession NM.001444) is a VGAM286 host target gene. 
FABP5 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by FABP5, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of FABP5 BINDING SITE, designated SEQ ID:828, 
to the nucleotide sequence of VGAM286 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:621. 

[8446] a function of VGAM286 is therefore inhibition of Fatty 

Acid Binding Protein 5 (psoriasis-associated) (FABP5, Ac- 
cession NM_001444), a gene which may have a role ker- 
atinocyte differentiation, highly expressed in psoriatic 
skin. Accordingly, utilities of VGAM286 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with FABP5. The function of FABP5 has 
been established by previous studies. Fatty acid-binding 
proteins (FABPs) bind free fatty acids and regulate lipid 



metabolism and transport. See also FABP3 (OMIM Ref. No. 
134651). Using 2D gel electrophoresis, Madsen et al. 
(1992) isolated a fatty acid-binding protein, designated 
PAFABP for 'psoriasis-associated fatty acid-binding pro- 
tein,' upregulated in noncultured psoriatic skin ker- 
atinocytes. The protein was microsequenced, and degen- 
erate oligonucleotides based on the amino acid sequence 
were used to screen a lambda-gtll cDNA library prepared 
from noncultured psoriatic keratinocytes. The PAFABP 
cDNA encodes a 135-amino acid protein with molecular 
weight 15,164. By Northern blot analysis, the authors de- 
tected elevated levels of PAFABP message in noncultured 
psoriatic keratinocytes as compared to normal ker- 
atinocytes. PAFABP mRNA was also observed in trans- 
formed human epithelial cell lines, A431 epidermoid car- 
cinoma cells, transformed human amnion (AMA) cells, and 
lymphoid Molt 4 cells. PAFABP protein was increased in 
primary normal keratinocytes induced to differentiate, as 
determined by 2D gel electrophoresis. Siegenthaler et al. 
(1994) characterized EFABP, which they determined to be 
identical to PAFABP by peptide sequencing. EFABP is 
abundant in psoriatic skin lesions. Purified EFABP specifi- 
cally and reversibly binds oleic, linoleic, and stearic acids, 



but not cholesterol or retinoids. Use of antibodies specific 
for EFABP detected the protein in psoriatic lesions, heart, 
intestine, and adipose tissue. High levels of EFABP were 
also observed in abnormally differentiated epidermis. Im- 
munohistochemistry localized EFABP to the stratum gran- 
ulosum of normal skin. 

[8447] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8448] Madsen, P.; Rasmussen, H. H.; Leffers, H.; Honore, B.; 

Celis, J. E. : Molecular cloning and expression of a novel 
keratinocyte protein (psoriasis-associated fatty acid- 
binding protein [PA-FABP]) that is highly up-regulated in 
psoriatic skin and that shares similarity to fatty acid- 
binding proteins. J. Invest. Derm. 99: 299-305, 1992. ; 
and 

[8449] Siegenthaler, C; Hotz, R.; Chatellard-Cruaz, D.; Didier- 
jean, L; Hellman, U.; Saurat, J. H. : Purification and char- 
acterization of the human epidermal fatty acid-binding 
protein: local. 

[8450] Further studies establishing the function and utilities of 
FABP5 are found in John Hopkins OMIM database record 
ID 605168, and in sited publications numbered 534-536 



listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Zinc-fingers and 
Homeoboxes 1 (ZHX1, Accession NM_007222) is another 
VGAM286 host target gene. ZHX1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ZHX1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ZHX1 BINDING SITE, 
designated SEQ ID: 1367, to the nucleotide sequence of 
VGAM286 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:621. 
[8451] Another function of VGAM286 is therefore inhibition of 
Zinc-fingers and Homeoboxes 1 (ZHX1, Accession 
NM.007222). Accordingly, utilities of VGAM286 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZHX1. KIAA0981 (Accession 
XM.028867) is another VGAM286 host target gene. 
KIAA0981 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
KIAA0981, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of KIAA0981 BINDING SITE, designated SEQ 
ID:2599, to the nucleotide sequence of VGAM286 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:621. 

[8452] Another function of VGAM286 is therefore inhibition of 
KIAA0981 (Accession XM.028867). Accordingly, utilities 
of VGAM286 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0981. KIAA1615 (Accession XM.044021) is another 
VGAM 2 86 host target gene. KIAA1615 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1615, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1615 BINDING SITE, designated SEQ ID:2829, to the 
nucleotide sequence of VGAM286 RNA, herein designated 
VGAM RNA, also designated SEQ ID:621. 

[8453] Another function of VGAM286 is therefore inhibition of 
KIAA1615 (Accession XM.044021). Accordingly, utilities 
of VGAM286 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1615. SGP28 (Accession NM_006061) is another 



VGAM286 host target gene. SGP28 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SGP28, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SGP28 BINDING SITE, 
designated SEQ ID:1271, to the nucleotide sequence of 
VGAM286 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:621. 
[8454] Another function of VGAM286 is therefore inhibition of 
SGP28 (Accession NM_006061). Accordingly, utilities of 
VGAM286 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SGP28. 
LOC201973 (Accession XM.114414) is another VGAM286 
host target gene. LOC201973 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC201973, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC201973 BINDING 
SITE, designated SEQ ID:3456, to the nucleotide sequence 
of VGAM286 RNA, herein designated VGAM RNA, also 
designated SEQ ID:621. 



[8455] Another function of VGAM286 is therefore inhibition of 

LOC201973 (Accession XM.114414). Accordingly, utilities 
of VGAM286 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201973. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 287 (VGAM287) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8456] VGAM287 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM287 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8457] VGAM287 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM287 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8458] VGAM287 gene encodes a VGAM287 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM287 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM287 precursor RNA is designated SEQ 
ID:273, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:273 is 
located at position 163852 relative to the genome of Vac- 
cinia Virus. 

[8459] VGAM287 precursor RNA folds onto itself, forming 

VGAM287 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8460] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM287 folded precursor RNA into VGAM287 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM287 RNA is designated SEQ ID:622, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8461] VGAM287 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM287 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM287 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[8462] VGAM287 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM287 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM287 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM287 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM287 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[8463] The complementary binding of VGAM287 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM287 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM287 host tar- 
get RNA into VGAM287 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8464] | t j S appreciated that VGAM287 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM287 host target genes. The mRNA of 
each one of this plurality of VGAM287 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM287 RNA, herein designated VGAM 
RNA, and which when bound by VGAM287 RNA causes in- 
hibition of translation of respective one or more VGAM287 
host target proteins. 
[8465] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM287 gene, herein designated VGAM GENE, on one or 
more VGAM287 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



[8466] ^ is yet further appreciated that a function of VGAM287 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM287 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM287 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM287 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8467] Nucleotide sequences of the VGAM287 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced N VGAM287 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM287 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM287 are further 
described hereinbelow with reference to Table 1. 

[8468] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM287 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM287 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[8469] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM287 gene, herein designated VGAM is 
inhibition of expression of VGAM287 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM287 correlate with, and may be deduced 
from, the identity of the target genes which VGAM287 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8470] LOC146237 (Accession XM.096954) is a VGAM287 host 
target gene. LOC146237 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by LOC146237, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LOC146237 BINDING SITE, 
designated SEQ ID:3283, to the nucleotide sequence of 
VGAM287 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:622. 

[8471] a function of VGAM287 is therefore inhibition of 

LOC146237 (Accession XM.096954). Accordingly, utilities 
of VGAM287 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC146237. LOC255146 (Accession XM.170985) is an- 
other VGAM287 host target gene. LOC255146 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255146, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255146 BINDING SITE, designated SEQ ID:3679, to 
the nucleotide sequence of VGAM287 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:622. 

[8472] Another function of VGAM287 is therefore inhibition of 

LOC255146 (Accession XM.170985). Accordingly, utilities 
of VGAM287 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255146. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 288 (VGAM288) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8473] VGAM288 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM288 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8474] VGAM288 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM288 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8475] VGAM288 gene encodes a VGAM2 88 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM288 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM288 precursor RNA is designated SEQ 
ID:274, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:274 is 
located at position 166608 relative to the genome of Vac- 
cinia Virus. 

[8476] VGAM288 precursor RNA folds onto itself, forming 

VGAM288 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 



of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8477] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM288 folded precursor RNA into VGAM2 88 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM288 RNA is designated SEQ ID:623, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8478] VGAM288 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM288 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 88 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 

[8479] VGAM288 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM288 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM288 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM288 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM288 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[8480] The complementary binding of VGAM288 RNA, herein 
designated VGAM RNA, to host target binding sites on 



VGAM288 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM2 88 host tar- 
get RNA into VGAM288 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 8481 ] It is appreciated that VGAM 2 88 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM288 host target genes. The mRNA of 
each one of this plurality of VGAM288 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM288 RNA, herein designated VGAM 
RNA, and which when bound by VGAM288 RNA causes in- 
hibition of translation of respective one or more VGAM288 
host target proteins. 

[8482] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM288 gene, herein designated VGAM GENE, on one or 
more VGAM288 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 



with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8483] | t j S yet further appreciated that a function of VGAM288 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM288 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM288 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM288 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8484] Nucleotide sequences of the VGAM288 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM288 RNA, herein designated VGAM RNA, 



and a schematic representation of the secondary folding 
of VGAM288 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM288 are further 
described hereinbelow with reference to Table 1. 

[8485] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM288 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM288 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8486] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM288 gene, herein designated VGAM is 
inhibition of expression of VGAM288 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM288 correlate with, and may be deduced 
from, the identity of the target genes which VGAM288 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8487] AT-binding Transcription Factor 1 (ATBF1, Accession 
NM.006885) is a VGAM288 host target gene. ATBF1 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded byATBFl, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of ATBF1 BINDING SITE, designated SEQ ID: 1336, to the 
nucleotide sequence of VGAM288 RNA, herein designated 
VGAM RNA, also designated SEQ ID:623. 

[8488] a function of VGAM288 is therefore inhibition of AT- 
binding Transcription Factor 1 (ATBF1, Accession 
NM_006885). Accordingly, utilities of VGAM288 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATBF1. Fig. 1 further pro- 
vides a conceptual description of a novel bioinformatically 
detected viral gene of the present invention, referred to 
here as Viral Genomic Address Messenger 289 (VGAM 2 89) 
viral gene, which modulates expression of respective host 
target genes thereof, the function and utility of which host 
target genes is known in the art. 

[8489] VGAM289 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM289 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8490] VGAM289 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 



VGAM289 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[8491] VGAM289 gene encodes a VGAM289 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM289 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM289 precursor RNA is designated SEQ 
ID:275, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:275 is 
located at position 168231 relative to the genome of Vac- 
cinia Virus. 

[8492] VGAM289 precursor RNA folds onto itself, forming 

VGAM289 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8493] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM289 folded precursor RNA into VGAM289 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM289 RNA is designated SEQ ID:624, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8494] VGAM289 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM289 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 89 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[8495] VGAM289 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM289 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 



cleotide sequence of VGAM289 RNA is an accurate or a 
partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM289 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM289 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[8496] The complementary binding of VGAM289 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM289 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM289 host tar- 
get RNA into VGAM289 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8497] | t j S appreciated that VGAM289 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM289 host target genes. The mRNA of 
each one of this plurality of VGAM289 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM289 RNA, herein designated VGAM 
RNA, and which when bound by VGAM289 RNA causes in- 
hibition of translation of respective one or more VGAM289 
host target proteins. 

[8498] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM289 gene, herein designated VGAM GENE, on one or 
more VGAM289 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 



also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8499] | t j S yet further appreciated that a function of VGAM289 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM289 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM289 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM289 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8500] Nucleotide sequences of the VGAM289 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM289 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM289 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM289 are further 
described hereinbelow with reference to Table 1. 



[8501] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM289 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM289 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8502] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM289 gene, herein designated VGAM is 
inhibition of expression of VGAM289 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM289 correlate with, and may be deduced 
from, the identity of the target genes which VGAM289 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8503] Fragile X Mental Retardation 2 (FMR2, Accession 

NM.002025) is a VGAM289 host target gene. FMR2 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by FMR2, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of FMR2 
BINDING SITE, designated SEQ ID:889, to the nucleotide 



sequence of VGAM289 RNA, herein designated VGAM 
RNA, also designated SEQ ID:624. 

[8504] a function of VGAM289 is therefore inhibition of Fragile X 
Mental Retardation 2 (FMR2, Accession NM_002025). Ac- 
cordingly, utilities of VGAM289 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FMR2. Splicing Factor 1 (SF1, Accession 
NM_004630) is another VGAM 2 89 host target gene. SF1 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by SF1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SF1 BINDING SITE, designated SEQ ID:1138, to the nu- 
cleotide sequence of VGAM289 RNA, herein designated 
VGAM RNA, also designated SEQ ID:624. 

[8505] Another function of VGAM289 is therefore inhibition of 
Splicing Factor 1 (SF1, Accession NM_004630), a gene 
which is a transcriptional repressor and splicing factor. 
Accordingly, utilities of VGAM289 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SF1. The function of SF1 has been estab- 
lished by previous studies. Toda et al. (1994) isolated a 



gene, designated ZFM1 by them, from cosmids from the 
MEN1 (OMIM Ref. No. 131100) region of llql3 using 
exon amplification. They then obtained cDNAs from cere- 
bral, cerebellar, and fetal liver libraries. The predicted 
623-amino acid protein contains a nuclear transport do- 
main, a metal-binding or zinc finger motif, and glu- 
tamine- and proline-rich regions. It shows some se- 
quence similarity to WT1 (OMIM Ref. No. 607102) and 
EGR2 (OMIM Ref. No. 129010). RT-PCR was used to show 
expression in the thyroid gland, pancreas, adrenal gland, 
and ovary. By differential screening of a cDNA library ob- 
tained from GMCSF (OMIM Ref. No. 138960)-stimulated 
human myeloid leukemia cells, Caslini et al. (1997) cloned 
2 additional isoforms of the ZNF162 gene, designated B3 
and B4, that encode 571- and 639-amino acid proteins, 
respectively. All of the ZNF162 isoforms contain a KH do- 
main, a sequence motif present in proteins playing a ma- 
jor role in regulating cellular RNA metabolism. 

[8506] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8507] Toda, T.; lida, A.; Miwa, T.; Nakamura, Y.; Imai, T. : Isola- 
tion and characterization of a novel gene encoding nu- 



clear protein at a locus (D11S636) tightly linked to multi- 
ple endocrine neoplasia type 1 (MEN1). Hum. Molec. 
Genet. 3: 465-470, 1994. ; and 
[8508] Caslini, C; Spinelli, O.; Cazzaniga, C; Golay, J.; De Gioia, 
L; Pedretti, A.; Breviario, F.; Amaru, R.; Barbui, T.; Biondi, 
A.; Introna, M.; Rambaldi, A. : Identification of two novel 
is. 

[8509] Further studies establishing the function and utilities of 
SF1 are found in John Hopkins OMIM database record ID 
601516, and in sited publications numbered 643, 89 and 
1550 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. BAL (Accession 
NM.031458) is another VGAM289 host target gene. BAL 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by BAL, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
BAL BINDING SITE, designated SEQ ID:2201, to the nu- 
cleotide sequence of VGAM289 RNA, herein designated 
VGAM RNA, also designated SEQ ID:624. 

[8510] Another function of VGAM289 is therefore inhibition of 
BAL (Accession NM_031458). Accordingly, utilities of 



VGAM289 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BAL. Buty- 
rophilin, Subfamily 3, Member Al (BTN3A1, Accession 
NM_007048) is another VGAM289 host target gene. 
BTN3A1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
BTN3A1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BTN3A1 BINDING SITE, designated SEQ 
ID:1355, to the nucleotide sequence of VGAM289 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:624. 

[8511] Another function of VGAM289 is therefore inhibition of 

Butyrophilin, Subfamily 3, Member Al (BTN3A1, Accession 
NM_007048). Accordingly, utilities of VGAM289 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTN3A1. Phosphodiesterase 
4D Interacting Protein (myomegalin) (PDE4DIP, Accession 
NM_014644) is another VGAM 2 89 host target gene. 
PDE4DIP BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
PDE4DIP, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PDE4DIP BINDING SITE, designated SEQ 
ID: 15 12, to the nucleotide sequence of VGAM289 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:624. 

[8512] Another function of VGAM289 is therefore inhibition of 
Phosphodiesterase 4D Interacting Protein (myomegalin) 
(PDE4DIP, Accession NM_014644). Accordingly, utilities of 
VGAM289 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDE4DIP. 
LOC200251 (Accession XM.114173) is another VGAM289 
host target gene. LOC200251 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC200251, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC200251 BINDING 
SITE, designated SEQ ID:3447, to the nucleotide sequence 
of VGAM289 RNA, herein designated VGAM RNA, also 
designated SEQ ID:624. 

[8513] Another function of VGAM289 is therefore inhibition of 

LOC200251 (Accession XM.114173). Accordingly, utilities 



of VGAM289 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200251. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 290 (VGAM290) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8514] VGAM290 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM290 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8515] VGAM290 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM290 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8516] VGAM 2 90 gene encodes a VGAM 2 90 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM290 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM290 precursor RNA is designated SEQ 
ID:276, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:276 is 
located at position 166723 relative to the genome of Vac- 
cinia Virus. 

[8517] VGAM290 precursor RNA folds onto itself, forming 

VGAM290 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8518] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM290 folded precursor RNA into VGAM290 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM290 RNA is designated SEQ ID:625, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[8519] VGAM290 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM290 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 90 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[8520] VGAM 2 90 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM290 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM290 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 



ing - VGAM290 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM290 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8521] The complementary binding of VGAM290 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 90 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM290 host tar- 
get RNA into VGAM290 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 8522 ] It is appreciated that VGAM290 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM290 host target genes. The mRNA of 
each one of this plurality of VGAM290 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM290 RNA, herein designated VGAM 
RNA, and which when bound by VCAM290 RNA causes in- 
hibition of translation of respective one or more VGAM290 
host target proteins. 

[8523] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM290 gene, herein designated VGAM GENE, on one or 
more VGAM290 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8524] | t j S yet further appreciated that a function of VGAM290 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM290 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM290 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM290 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8525] Nucleotide sequences of the VGAM290 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
% diced % VGAM290 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM290 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM290 are further 
described hereinbelow with reference to Table 1. 

[8526] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM290 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM290 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8527] a s mentioned hereinabove with reference to Fig. 1, a 



function of VGAM290 gene, herein designated VGAM is 
inhibition of expression of VGAM290 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM290 correlate with, and may be deduced 
from, the identity of the target genes which VGAM290 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8528] Cyclin-dependent Kinase (CDC2-like) 10 (CDK10, Acces- 
sion NM.052988) is a VGAM290 host target gene. CDK10 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by CDK10, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CDK10 BINDING SITE, designated SEQ ID:2354, to the 
nucleotide sequence of VGAM290 RNA, herein designated 
VGAM RNA, also designated SEQ ID:625. 

[8529] a function of VGAM290 is therefore inhibition of Cyclin- 
dependent Kinase (CDC2-like) 10 (CDK10, Accession 
NM.052988), a gene which plays a pivotal role in the reg- 
ulation of the eukaryotic cell cycle. Accordingly, utilities of 
VGAM290 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDK10. 



The function of CDK10 has been established by previous 
studies. Cyclin-dependent kinases (CDKs) are CDC2 
(OMIM Ref. No. 116940)-related kinases that bind to cy- 
clin to form active holoenzymes that play a pivotal role in 
the regulation of the eukaryotic cell cycle. To identify ad- 
ditional CDC2-like protein kinases, Brambillaand Draetta 
(1994) performed RT-PCR on human tumor cell line mRNA 
using degenerate oligonucleotides based on regions con- 
served among CDC2- related proteins. They used a re- 
sulting PCR product to screen a HeLa cell library and iso- 
lated a partial cDNA encoding a novel protein kinase. The 
5-prime end of the cDNA was obtained using RACE. 
Brambilla and Draetta (1994) designated the predicted 
360-amino acid protein PISSLRE, based on the amino acid 
sequence of the region corresponding to the conserved 
CDC2 PSTAIRE motif. PISSLRE contains all the structural 
elements characteristic of CDKs and unique extensions at 
both ends. Sequence comparisons revealed that it shares 
41% and 50% protein sequence identity with CDC2 and 
CDC2L1 (OMIM Ref. No. 176873), respectively. By North- 
ern blot analysis, the authors determined that PISSLRE was 
expressed broadly in human tissues as a 2-kb mRNA. An 
additional 3.5-kb transcript was observed in some tis- 



sues. Using a combination of library screening and 
5-prime RACE, Grana et al. (1994) isolated PISSLRE cDNAs 
that differed significantly at both ends from those isolated 
by Brambilla and Draetta (1994). Brambilla and Draetta 
(1994) attributed the differences to alternative splicing. 
Grana et al. (1994) were unable to identify any ATG initia- 
tion codons upstream of the sequence encoding the cat- 
alytic domain of the putative kinase. They suggested that 
translation may initiate at 1 of 3 non-ATG initiation 
codons. 

[8530] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8531] Bullrich, F.; MacLachlan, T. K.; Sang, N.; Druck, T.; 

Veronese, M. L; Allen, S. L; Chiorazzi, N.; Koff, A.; Heub- 
ner, K.; Croce, C. M.; Giordano, A. : Chromosomal map- 
ping of members of the cdc2 family of protein kinases, 
cdk3, cdk6, PISSLRE, and PITALRE, and a cdk inhibitor, 
p27-Kipl, to regions involved in human cancer. Cancer 
Res. 55: 1199-1205, 1995. ; and 

[8532] Grana, X.; Claudio, P. P.; De Luca, A.; Sang, N.; Giordano, 
A. : PISSLRE, a human novel CDC2-related protein kinase. 
Oncogene 9: 2097-2103, 1994. 



[8533] Further studies establishing the function and utilities of 
CDK10 are found in John Hopkins OMIM database record 
ID 603464, and in sited publications numbered 66 and 
664 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Collagen, Type 
I, Alpha 1 (COL1A1, Accession NM_000088) is another 
VGAM290 host target gene. COL1A1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by COL1A1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of COL1A1 
BINDING SITE, designated SEQ ID:704, to the nucleotide 
sequence of VGAM290 RNA, herein designated VGAM 
RNA, also designated SEQ ID:625. 

[8534] Another function of VGAM290 is therefore inhibition of 
Collagen, Type I, Alpha 1 (COL1A1, Accession 
NM_000088). Accordingly, utilities of VGAM290 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL1A1. Espin (ESPN, Ac- 
cession NM.031475) is another VGAM290 host target 
gene. ESPN BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



ESPN, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of ESPN BINDING SITE, designated SEQ ID:2210, 
to the nucleotide sequence of VGAM290 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:625. 
[8535] Another function of VGAM290 is therefore inhibition of 
Espin (ESPN, Accession NM_031475), a gene which a 
membrane-cytoskeletal assemblages . Accordingly, utili- 
ties of VGAM290 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
ESPN. The function of ESPN has been established by previ- 
ous studies. Ectoplasmic specializations are membrane- 
cytoskeletal assemblages found in Sertoli cells at sites of 
attachment to elongate spermatids or neighboring Sertoli 
cells. Bartles et al. (1996) identified the rat actin-bundling 
protein espin, which is localized to ectoplasmic special- 
izations. The 836-amino acid espin protein had a molecu- 
lar mass of approximately 110 kD in SDS gels. Northern 
blot analysis detected a 2.9-kb espin transcript only in rat 
testis; a minor 1.7-kb transcript was detected in small in- 
testine and kidney. Bartles et al. (1998) identified a 
30-kD, 253-amino acid isoform of rat espin that localized 



to brush border microvilli in the intestine and kidney. Es- 
pin and small espin share a 167-amino acid C-terminal 
peptide that includes a 116-amino acid C-terminal actin- 
bundling module that is necessary and sufficient for actin 
bundle formation in vitro; however, they contain different 
N termini. Bartles et al. (1998) and Chen et al. (1999) de- 
termined that unlike many actin-bundling proteins, the 
rat espins bind actin filaments with high affinity, and their 
actin-bundling activities are not inhibited by calcium. 
Zheng et al. (2000) determined that espins are present in 
hair cell stereocilia and uncovered a connection between 
the espin gene and jerker mouse, a recessive mutation 
that causes hair cell degeneration, deafness, and vestibu- 
lar dysfunction. The tissues of jerker mice did not accu- 
mulate espin proteins but contained normal levels of es- 
pin mRNAs. The authors identified a frameshift mutation 
in the espin gene of jerker mice that affected the espin C- 
terminal actin-bundling module. These data suggested 
that jerker mice are espin null and that the jerker pheno- 
type results from a mutation in the espin gene. Animal 
model experiments lend further support to the function of 
ESPN. Zheng et al. (2000) determined that espins are 
present in hair cell stereocilia and uncovered a connection 



between the espin gene and jerker mouse, a recessive 
mutation that causes hair cell degeneration, deafness, and 
vestibular dysfunction. The tissues of jerker mice did not 
accumulate espin proteins but contained normal levels of 
espin mRNAs. The authors identified a frameshift muta- 
tion in the espin gene of jerker mice that affected the es- 
pin C-terminal actin-bundling module. These data sug- 
gested that jerker mice are espin null and that the jerker 
phenotype results from a mutation in the espin gene. 

[8536] it is appreciated that the abovementioned animal model 
for ESPN is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8537] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8538] chen, B.; Li, A.; Wang, D.; Wang, M.; Zheng, L; Bartles, J. 
R. : Espin contains an additional actin-binding site in its N 
terminus and is a major actin-bundling protein of the Ser- 
toli cell-spermatid ectoplasmic specialization junctional 
plaque. Molec. Biol. Cell 10: 4327-4339, 1999. ; and 

[8539] Zheng, L; Sekerkova, C; Vranich, K.; Tilney, L. C; Mug- 
naini, E.; Bartles, J. R. : The deaf jerker mouse has a muta- 



tion in the gene encoding the espin actin-bundling pro- 
teins of hair. 

[8540] Further studies establishing the function and utilities of 
ESPN are found in John Hopkins OMIM database record ID 
606351, and in sited publications numbered 1492-1495 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Glutamate Recep- 
tor, lonotropic, AMPA 1 (GRIA1, Accession NM_000827) is 
another VGAM290 host target gene. GRIA1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by GRIA1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of GRIA1 BIND- 
ING SITE, designated SEQ ID:779, to the nucleotide se- 
quence of VGAM290 RNA, herein designated VGAM RNA, 
also designated SEQ ID:625. 

[8541] Another function of VGAM290 is therefore inhibition of 
Glutamate Receptor, lonotropic, AMPA 1 (GRIA1, Acces- 
sion NM_000827), a gene which acts as an excitatory neu- 
rotransmitter at many synapses in the central nervous 
system. Accordingly, utilities of VGAM290 include diagno- 
sis, prevention and treatment of diseases and clinical con- 



ditions associated with GRIA1. The function of GRIA1 has 
been established by previous studies. To monitor changes 
in alpha-amino-3-hydroxy-5-methyl-4-isoxazole propi- 
onate (AMPA) receptor distribution in living neurons, Shi 
et al. (1999) tagged the AMPA receptor subunit GluRl with 
green fluorescent protein (GFP). GluRl-GFP was functional 
and was transiently expressed in hippocampal CA1 neu- 
rons. In dendrites visualized with 2-photon laser scanning 
microscopy or electron microscopy, most of the 
GluRl-GFPwas intracellular, mimicking endogenous 
GluRl distribution. Tetanic synaptic stimulation induced a 
rapid delivery of tagged receptors into dendritic spines, as 
well as clusters in dendrite shafts. As they could be 
blocked by NMDA receptor antagonists, these postsynap- 
tic trafficking events required synaptic NMDA receptor ac- 
tivation, and Shi et al. (1999) concluded that they may 
contribute to the enhanced AMPA receptor-mediated 
transmission observed during long-term potentiation and 
activity-dependent synaptic maturation. Animal model 
experiments lend further support to the function of 
GRIA1. Zamanillo et al. (1999) generated mice lacking the 
AMPA receptor subunit GluRA, also known as GluRl, by 
homologous recombination. Homozygous knockout mice 



exhibited normal development, life expectancy, and fine 
structure of neuronal dendrites and synapses. They were 
smaller than their littermates during the first postnatal 
weeks, but after weaning their size was normal. In hip- 
pocampal CA1 pyramidal neurons, GluRA -/- mice 
showed a reduction in functional AM PA receptors, with the 
remaining receptors preferentially targeted to synapses. 
Thus, the CA1 soma-patch currents were strongly reduced 
but glutamatergic synaptic currents were unaltered; 
evoked dendritic and spinous calcium currents, calcium- 
dependent gene activation, and hippocampal field poten- 
tials were as in wildtype. In adult GluRA -/- mice, asso- 
ciative long-term potentiation was absent in CA3 to CA1 
synapses, but spatial learning in the water maze was not 
impaired. The results suggested to Zamanillo et al. (1999) 
that CA1 hippocampal long-term potentiation is con- 
trolled by the number or subunit composition of AMPA re- 
ceptors and show a dichotomy between long-term poten- 
tiation in CA1 and acquisition of spatial memory. 
t 8542 ] It is appreciated that the abovementioned animal model 
for GRIA1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 



[8543] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8544] shi, S.-H.; Hayashi, Y.; Petralla, R. S.; Zaman, S. H.; Wen- 
thold, R. J.; Svoboda, K.; Malinow, R. : Rapid spine delivery 
and redistribution of AMPA receptors after synaptic NMDA 
receptor activation. Science 284: 1811-1816, 1999. ; and 

[8545] Zamanillo, D.; Sprengel, R.; Hvalby, O.; Jensen, V.; Burna- 
shev, N.; Rozov, A.; Kaiser, K. M. M.; Koster, H. J.; Bor- 
chardt, T.; Worley, P.; Lubke, J.; Frotscher, M.; Kelly, P. H.; 
Sommer. 

[8546] Further studies establishing the function and utilities of 
GRIA1 are found in John Hopkins OMIM database record 
ID 138248, and in sited publications numbered 2666-85 
and 2667 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Pleiomorphic Adenoma Gene 1 (PLAG1, Accession 
NM.002655) is another VGAM290 host target gene. 
PLAG1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by PLAG1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 



quences of PLAG1 BINDING SITE, designated SEQ ID:942, 
to the nucleotide sequence of VGAM290 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:625. 
[8547] Another function of VGAM290 is therefore inhibition of 
Pleiomorphic Adenoma Gene 1 (PLAG1, Accession 
NM_002655), a gene which contains a zinc finger domain. 
Accordingly, utilities of VGAM290 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PLAG1. The function of PLAG1 and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM50.SORCS1 (Accession 
NM.052918) is another VGAM290 host target gene. 
SORCS1 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
SORCS1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SORCS1 BINDING SITE, designated SEQ 
ID:2345, to the nucleotide sequence of VGAM 2 90 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:625. 

[8548] Another function of VGAM290 is therefore inhibition of 



S0RCS1 (Accession NM.052918). Accordingly, utilities of 
VGAM290 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SORCS1. 
BM046 (Accession NM_018460) is another VGAM290 host 
target gene. BM046 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by BM046, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of BM046 BINDING SITE, designated 
SEQ ID: 1830, to the nucleotide sequence of VGAM290 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:625. 

[8549] Another function of VGAM290 is therefore inhibition of 
BM046 (Accession NM_018460). Accordingly, utilities of 
VGAM290 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BM046. 
Kruppel-like Factor 12 (KLF12, Accession NM_007249) is 
another VGAM 2 90 host target gene. KLF12 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KLF12, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of KLF12 BIND- 
ING SITE, designated SEQ ID:1373, to the nucleotide se- 
quence of VGAM290 RNA, herein designated VGAM RNA, 
also designated SEQ ID:625. 

[8550] Another function of VGAM290 is therefore inhibition of 
Kruppel-like Factor 12 (KLF12, Accession NM.007249). 
Accordingly, utilities of VGAM290 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KLF12. Proteasome (prosome, macropain) 
Subunit, Alpha Type, 6 (PSMA6, Accession XM.046642) is 
another VGAM 2 90 host target gene. PSMA6 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by PSMA6, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PSMA6 BIND- 
ING SITE, designated SEQ ID:2880, to the nucleotide se- 
quence of VGAM290 RNA, herein designated VGAM RNA, 
also designated SEQ ID:625. 

[8551] Another function of VGAM290 is therefore inhibition of 
Proteasome (prosome, macropain) Subunit, Alpha Type, 6 
(PSMA6, Accession XM_046642). Accordingly, utilities of 
VGAM290 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with PSMA6. 
LOC157292 (Accession XM.098740) is another VGAM290 
host target gene. LOC157292 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC157292, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC157292 BINDING 
SITE, designated SEQ ID:3377, to the nucleotide sequence 
of VGAM290 RNA, herein designated VGAM RNA, also 
designated SEQ ID:625. 

[8552] Another function of VGAM290 is therefore inhibition of 

LOC157292 (Accession XM.098740). Accordingly, utilities 
of VGAM290 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC157292. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 291 (VGAM291) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8553] VGAM291 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM291 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8554] VGAM291 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM291 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8555] VGAM291 gene encodes a VGAM291 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM291 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM291 precursor RNA is designated SEQ 
ID:277, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:277 is 
located at position 165333 relative to the genome of Vac- 
cinia Virus. 

[8556] VGAM291 precursor RNA folds onto itself, forming 

VGAM291 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8557] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM291 folded precursor RNA into VGAM291 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM291 RNA is designated SEQ ID:626, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8558] VGAM291 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM291 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM291 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 



[8559] VGAM291 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM291 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM291 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM291 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM291 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8560] The complementary binding of VGAM291 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM291 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM291 host tar- 
get RNA into VGAM291 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8561] it is appreciated that VGAM291 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM291 host target genes. The mRNA of 
each one of this plurality of VGAM291 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM291 RNA, herein designated VGAM 
RNA, and which when bound by VGAM291 RNA causes in- 
hibition of translation of respective one or more VGAM291 
host target proteins. 

[8562] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM291 gene, herein designated VGAM GENE, on one or 
more VGAM291 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8563] it is yet further appreciated that a function of VCAM291 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM291 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM291 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM291 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8564] Nucleotide sequences of the VGAM291 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM291 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM291 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM291 are further 
described hereinbelow with reference to Table 1. 

[8565] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM291 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM291 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8566] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM291 gene, herein designated VGAM is 
inhibition of expression of VGAM291 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM291 correlate with, and may be deduced 
from, the identity of the target genes which VGAM291 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8567] Cadherin, EGF LAG Seven-pass G-type Receptor 3 
(flamingo homolog, Drosophila) (CELSR3, Accession 
NM.001407) is a VGAM291 host target gene. CELSR3 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CELSR3, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CELSR3 BINDING SITE, designated SEQ ID:825, to the 
nucleotide sequence of VGAM291 RNA, herein designated 
VGAM RNA, also designated SEQ ID:626. 
[8568] a function of VGAM291 is therefore inhibition of Cad- 
herin, EGF LAG Seven-pass G-type Receptor 3 (flamingo 
homolog, Drosophila) (CELSR3, Accession NM_001407), a 
gene which interacts in a homophilic manner in connect- 
ing cells. Accordingly, utilities of VGAM291 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with CELSR3. The function of 
CELSR3 and its association with various diseases and clin- 
ical conditions, has been established by previous studies, 
as described hereinabove with reference to VGAM 162. Cell 
Matrix Adhesion Regulator (CMAR, Accession NM_005200) 
is another VGAM291 host target gene. CMAR BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by CMAR, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CMAR BINDING SITE, designated SEQ ID:1195, to the nu- 
cleotide sequence of VGAM291 RNA, herein designated 
VGAM RNA, also designated SEQ ID:626. 

[8569] Another function of VGAM291 is therefore inhibition of 
Cell Matrix Adhesion Regulator (CMAR, Accession 
NM_005200). Accordingly, utilities of VGAM291 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CMAR. Fc Fragment of IgE, 
Low Affinity II, Receptor For (CD23A) (FCER2, Accession 
NM_002002) is another VGAM291 host target gene. FCER2 
BINDING SITE1 through FCER2 BINDING SITE3 are HOST 
TARGET binding sites found in untranslated regions of 
mRNA encoded by FCER2, corresponding to HOST TARGET 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FCER2 BINDING SITE1 
through FCER2 BINDING SITE3, designated SEQ ID:881, 
SEQ ID:882 and SEQ ID:883 respectively, to the nucleotide 
sequence of VGAM291 RNA, herein designated VGAM 
RNA, also designated SEQ ID:626. 

[8570] Another function of VGAM291 is therefore inhibition of Fc 



Fragment of IgE, Low Affinity II, Receptor For (CD23A) 
(FCER2, Accession NM_002002), a gene which regulates 
the synthesis of IgE; contains an inverse RGD motif that 
binds to IgE. Accordingly, utilities of VGAM291 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with FCER2. The function of FCER2 
has been established by previous studies. Ludin et al. 
(1987) cloned the cDNA coding for a human lymphocyte 
IgE receptor. Low-affinity receptors and secretor factors, 
which bind to immunoglobulins of the IgE isotype, play a 
key role in the regulation of human IgE synthesis. The nu- 
cleotide sequence of the cDNA predicted a polypeptide 
with 321 amino acids and a molecular weight of 36,281 
daltons. The role of the IgE receptor in allergic diseases 
will be of interest. Furthermore, the receptor may be in- 
volved in determining the basic level of IgE in serum 
(OMIM Ref. No. 147050). The human leukocyte differenti- 
ation antigen CD23 (FCE2) is a key molecule for B-cell ac- 
tivation and growth. It is the low-affinity receptor for IgE. 
Furthermore, the truncated molecule can be secreted, 
then functioning as a potent mitogenic growth factor. 
Wendel-Hansen et al. (1990) showed by Southern analysis 
of DNAs from human/rodent cell hybrids that the CD23 



gene is located on human chromosome 19. As part of a 
mapping of multiple probes to specific bands on chromo- 
some 19 by fluorescence in situ hybridization, Trask et al. 
(1993) assigned the FCE2 gene to 19pl3.3. Delespesse et 
al. (1989) studied the influence of IL4 and interferon on 
the production of CD23. 

[8571] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8572] Lu din, C; Hofstetter, H.; Sarfati, M.; Levy, C. A.; Suter, U.; 
Alaimo, D.; Kilchherr, E.; Frost, H.; Delespesse, G. : 
Cloning and expression of the cDNA coding for a human 
lymphocyte IgE receptor. EMBO J. 6: 109-114, 1987. ; and 

[8573] Wendel-Hansen, V.; Riviere, M.; Uno, M.; Jansson, I.; 
Szpirer, J.; Islam, M. Q.; Levan, C; Klein, C; YodoiJ.; 
Rosen, A.; Szpirer, C. : The gene encoding CD23 leukocyte 
antigen (FCE2). 

[8574] Further studies establishing the function and utilities of 
FCER2 are found in John Hopkins OMIM database record 
ID 151445, and in sited publications numbered 78-7 and 
1058 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. NCSTN 
(Accession XM_057331) is another VGAM291 host target 



gene. NCSTN BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
NCSTN, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of NCSTN BINDING SITE, designated SEQ 
ID:2979, to the nucleotide sequence of VGAM291 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:626. 

[8575] Another function of VGAM291 is therefore inhibition of 
NCSTN (Accession XM_057331), a gene which has a cen- 
tral role in presenilin-mediated processing of beta- 
amyloid precursor protein (beta-APP, MIM 104760) and 
some aspects of notch (MIM 190198)/glp-l signaling in 
vivo. Accordingly, utilities of VGAM291 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with NCSTN. The function of NCSTN has 
been established by previous studies. Nicastrin is a type 1 
transmembrane glycoprotein that interacts with both pre- 
senilin-1 (PS1; OMIM Ref. No. 104311) and presenilin-2 
(PS2; 600759) and has a central role in presenilin-medi- 
ated processing of beta-amyloid precursor protein 
(beta-APP, 104760) and some aspects of notch (OMIM 



Ref. No. 190198)/glp-l signaling in vivo. Nicastrin regu- 
lates gamma-secretase cleavage of the amyloid precursor 
protein by forming complexes with presenilis, in which 
most mutations causing familial early-onset Alzheimer 
disease (EOAD) have been found. The nicastrin gene maps 
to lq23, a region that shows evidence for linkage to 
(Kehoe et al., 1999) and association with (Hiltunen et al., 
2001) late-onset Alzheimer disease (LOAD). Dermaut et 
al. (2002) evaluated the contribution of genetic variations 
in NCSTN in 2 large series of patients with EOAD (onset at 
or before age 65 years) and LOAD (onset after age 65 
years). In 78 familial EOAD cases, they found 14 NCSTN 
single-nucleotide polymorphisms (SNPs): 10 intronic 
SNPs, 3 silent mutations, and 1 missense mutation 
(N417Y). N417Ywas thought not to be pathogenic, since 
it did not alter amyloid-beta secretion in an in vitro assay 
and its frequency was similar in case and control subjects. 
However, SNP haplotype estimation in 2 population-based 
series of Dutch patients with EOAD (n = 116) and LOAD (n 
= 240) indicated that the frequency of 1 SNP haplotype 
(designated HapB) was higher in the group with familial 
EOAD (7%), compared with the LOAD group (3%) and con- 
trol group (3%). In patients with familial EOAD without the 



APOE epsilon-4 allele (107741.0016), the HapB frequency 
further increased, to 14%, resulting in a 4-fold increased 
risk (odds ratio = 4.1). These results were considered 
compatible with an important role of gamma-secretase 
dysfunction in the etiology of familial EOAD. 

[8576] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8577] Hiltunen, M.; Mannermaa, A.; Thompson, D.; Easton, D.; 

Pirskanen, M.; Helisalmi, S.; Koivisto, A. M.; Lehtovirta, M.; 
Ryynanen, M.; Soininen, H. : Genome-wide linkage dise- 
quilibrium mapping of late-onset Alzheimer's disease in 
Finland. Neurology 57: 1663-1668, 2001. ; and 

[8578] Kehoe, P.; Wavrant-De Vrieze, F.; Crook, R.; Wu, W. S.; 

Holmans, P.; Fenton, I.; Spurlock, C; Norton, N.; Williams, 
H.; Williams, N.; Lovestone, S.; Perez-Tur, J.; HuttonJ.; 
and 10. 

[8579] Further studies establishing the function and utilities of 
NCSTN are found in John Hopkins OMIM database record 
ID 605254, and in sited publications numbered 976-983 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. RNA Binding Motif 
Protein 10 (RBM10, Accession NM_005676) is another 



VGAM291 host target gene. RBM10 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by RBM10, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RBM10 BINDING SITE, 
designated SEQ ID: 1235, to the nucleotide sequence of 
VGAM291 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:626. 
[8580] Another function of VGAM291 is therefore inhibition of 
RNA Binding Motif Protein 10 (RBM10, Accession 
NM.005676), a gene which has RNA-binding activity. Ac- 
cordingly, utilities of VGAM291 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RBM10. The function of RBM10 has been es- 
tablished by previous studies. Nagase et al. (1995) cloned 
an RNA-binding protein as part of a random sequencing 
project of cDNAs from a myeloid cell line. They deter- 
mined that this clone, which they termed KIAA0122, en- 
codes a putative polypeptide of 880 amino acids that has 
significant homology with several RNA-binding proteins. 
They determined by Northern blotting that it is widely, 
perhaps ubiquitously, expressed. The SI proteins are a 



group of nuclear proteins which occur in association with 
hnRNA in the cell nucleus. Inoue et al. (1996) cloned a rat 
homolog of human KIAA0122, which they termed Sl-1. 
Based on protein microsequences, they noted that the rat 
Sl-1 sequence had 2 ribonucleoprotein (RNP) motifs but 
was distinct from other SI proteins. They showed that the 
Sl-1 protein has RNA-binding activity. 

[8581] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8582] | nouej a.; Takahashi, K. P.; Kimura, M.; Watanabe, T.; 

Morisawa, S. : Molecular cloning of a RNA binding protein, 
Sl-1. Nucleic Acids Res. 24: 2990-2997, 1996. ; and 

[8583] Nagase, T.; Seki, N.; Tanaka, A.; Ishikawa, K.; Nomura, N. : 
Prediction of the coding sequences of unidentified human 
genes. IV. The coding sequences of 40 new genes 
(KIAA0121-KIAA0160). 

[8584] Further studies establishing the function and utilities of 
RBM10 are found in John Hopkins OMIM database record 
ID 300080, and in sited publications numbered 
2522-2524 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference.Tumor 
Necrosis Factor (ligand) Superfamily, Member 8 (TNFSF8, 



Accession NM_001244) is another VGAM291 host target 
gene. TNFSF8 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
TNFSF8, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TNFSF8 BINDING SITE, designated SEQ 
ID:812, to the nucleotide sequence of VGAM291 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:626. 

[8585] Another function of VGAM291 is therefore inhibition of 
Tumor Necrosis Factor (ligand) Superfamily, Member 8 
(TNFSF8, Accession NM.001244), a gene which cytokine 
that binds to tnfrsf8/cd30. induces proliferation oft cells. 
Accordingly, utilities of VGAM291 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with TNFSF8. The function of TNFSF8 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM165.V-yes-l Yam- 
aguchi Sarcoma Viral Oncogene Homolog 1 (YES1, Acces- 
sion NM.005433) is another VGAM291 host target gene. 
YES1 BINDING SITE is HOST TARGET binding site found in 



the 3 X untranslated region of mRN A encoded by YES1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of YES1 BINDING SITE, designated SEQ ID: 12 10, 
to the nucleotide sequence of VGAM291 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:626. 
[8586] Another function of VGAM291 is therefore inhibition of V- 
yes-1 Yamaguchi Sarcoma Viral Oncogene Homolog 1 
(YES1, Accession NM_005433), a gene which is a putative 
protein-tyrosine kinase. Accordingly, utilities of VGAM291 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with YES1. The function 
of YES1 and its association with various diseases and clin- 
ical conditions, has been established by previous studies, 
as described hereinabove with reference to VGAM256.Zinc 
Finger Protein 256 (ZNF256, Accession NM_005773) is 
another VGAM291 host target gene. ZNF256 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by ZNF256, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZNF256 



BINDING SITE, designated SEQ ID:1247, to the nucleotide 
sequence of VGAM291 RNA, herein designated VGAM 
RNA, also designated SEQ ID:626. 
[8587] Another function of VGAM291 is therefore inhibition of 
Zinc Finger Protein 256 (ZNF256, Accession NM.005773). 
Accordingly, utilities of VGAM291 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF256. HLA-B Associated Transcript 8 
(BAT8, Accession NM_006709) is another VGAM291 host 
target gene. BAT8 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by BAT8, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BAT8 BINDING SITE, designated SEQ 
ID:1325, to the nucleotide sequence of VGAM291 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:626. 

[8588] Another function of VGAM291 is therefore inhibition of 
HLA-B Associated Transcript 8 (BAT8, Accession 
NM_006709). Accordingly, utilities of VGAM291 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BAT8. Complexin 1 (CPLX1, 



Accession NM_006651) is another VGAM291 host target 
gene. CPLX1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
CPLX1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CPLX1 BINDING SITE, designated SEQ 
ID: 13 18, to the nucleotide sequence of VGAM291 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:626. 

[8589] Another function of VGAM291 is therefore inhibition of 

Complexin 1 (CPLX1, Accession NM.006651). Accordingly, 
utilities of VGAM291 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CPLX1. DKFZP566K0524 (Accession XM.045128) is 
another VGAM291 host target gene. DKFZP566K0524 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DK- 
FZP566K0524, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP566K0524 BINDING SITE, 
designated SEQ ID:2855, to the nucleotide sequence of 



VGAM291 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:626. 

[8590] Another function of VGAM291 is therefore inhibition of 
DKFZP566K0524 (Accession XM.045128). Accordingly, 
utilities of VGAM291 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP566K0524. FLJ12891 (Accession NM.024950) 
is another VGAM291 host target gene. FLJ12891 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12891, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12891 BINDING SITE, designated SEQ ID:2117, to the 
nucleotide sequence of VGAM291 RNA, herein designated 
VGAM RNA, also designated SEQ ID:626. 

[8591] Another function of VGAM291 is therefore inhibition of 

FLJ12891 (Accession NM_024950). Accordingly, utilities of 
VGAM291 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12891. 
GR6 (Accession NM.007354) is another VGAM291 host 
target gene. GR6 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by GR6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GR6 BINDING SITE, designated SEQID:1396, 
to the nucleotide sequence of VGAM291 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:626. 

[8592] Another function of VGAM291 is therefore inhibition of 
GR6 (Accession NM_007354). Accordingly, utilities of 
VGAM291 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GR6. 
KIAA0455 (Accession XM.051785) is another VGAM291 
host target gene. KIAA0455 BINDING SITE is HOST TARGET 
binding site found in the 3 N untranslated region of mRNA 
encoded by KIAA0455, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0455 BINDING SITE, 
designated SEQ ID:2947, to the nucleotide sequence of 
VGAM291 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:626. 

[8593] Another function of VGAM291 is therefore inhibition of 
KIAA0455 (Accession XM_051785). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA0455. KIAA0513 (Accession NM.014732) is another 
VGAM291 host target gene. KIAA0513 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0513, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0513 BINDING SITE, designated SEQ ID:1536, to the 
nucleotide sequence of VGAM291 RNA, herein designated 
VGAM RNA, also designated SEQ ID:626. 
[8594] Another function of VGAM291 is therefore inhibition of 
KIAA0513 (Accession NM_014732). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0513. KIAA1655 (Accession XM.039442) is another 
VGAM291 host target gene. KIAA1655 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by KIAA1655, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1655 BINDING SITE, designated SEQ ID:2753, to the 



nucleotide sequence of VGAM291 RNA, herein designated 
VGAM RNA, also designated SEQ ID:626. 
[8595] Another function of VGAM291 is therefore inhibition of 
KIAA1655 (Accession XM_039442). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1655. SCAN Domain Containing 2 (SCAND2, Acces- 
sion NM.033634) is another VGAM291 host target gene. 
SCAND2 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
SCAND2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SCAND2 BINDING SITE, designated SEQ 
ID:2338, to the nucleotide sequence of VGAM291 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:626. 

[8596] Another function of VGAM291 is therefore inhibition of 
SCAN Domain Containing 2 (SCAND2, Accession 
NM_033634). Accordingly, utilities of VGAM291 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SCAND2. WD Repeat Do- 
main 5B (WDR5B, Accession NM.019069) is another 



VGAM291 host target gene. WDR5B BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by WDR5B, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of WDR5B BINDING 
SITE, designated SEQ ID:1878, to the nucleotide sequence 
of VGAM291 RNA, herein designated VGAM RNA, also 
designated SEQ ID:626. 
[8597] Another function of VGAM291 is therefore inhibition of 
WD Repeat Domain 5B (WDR5B, Accession NM_019069). 
Accordingly, utilities of VGAM291 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with WDR5B. LOC146330 (Accession 
XM.085426) is another VGAM291 host target gene. 
LOC146330 BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
LOC146330, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC146330 BINDING SITE, desig- 
nated SEQ ID:3088, to the nucleotide sequence of 
VGAM291 RNA, herein designated VGAM RNA, also desig- 



nated SEQ ID:626. 

[8598] Another function of VGAM291 is therefore inhibition of 

LOC146330 (Accession XM_085426). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146330. LOC148181 (Accession XM.086083) is an- 
other VGAM291 host target gene. LOC148181 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148181, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148181 BINDING SITE, designated SEQ ID:3117, to 
the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 

[8599] Another function of VGAM291 is therefore inhibition of 

LOC148181 (Accession XM_086083). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148181. LOC150271 (Accession XM.097859) is an- 
other VGAM291 host target gene. LOC150271 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150271, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150271 BINDING SITE, designated SEQ ID:3326, to 
the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 

[8600] Another function of VGAM291 is therefore inhibition of 

LOC150271 (Accession XM.097859). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150271. LOC150605 (Accession XM.097927) is an- 
other VGAM291 host target gene. LOC150605 BINDING 
SITE is HOST TARGET binding site found in the 5' un- 
translated region of mRNA encoded by LOC150605, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150605 BINDING SITE, designated SEQ ID:3331, to 
the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 

[8601] Another function of VGAM291 is therefore inhibition of 

LOC150605 (Accession XNL097927). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC150605. LOC153277 (Accession XM.098346) is an- 
other VGAM291 host target gene. LOC153277 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC153277, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153277 BINDING SITE, designated SEQ ID:3368, to 
the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 
[8602] Another function of VGAM291 is therefore inhibition of 

LOC153277 (Accession XM_098346). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153277. LOC154990 (Accession XM_088109) is an- 
other VGAM291 host target gene. LOC154990 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC154990, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154990 BINDING SITE, designated SEQ ID:3196, to 



the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 

[8603] Another function of VGAM291 is therefore inhibition of 

LOC154990 (Accession XM_088109). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154990. LOC158014 (Accession XM.088442) is an- 
other VGAM291 host target gene. LOC158014 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158014, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158014 BINDING SITE, designated SEQ ID:3209, to 
the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 

[8604] Another function of VGAM291 is therefore inhibition of 

LOC158014 (Accession XM.088442). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158014. LOC158056 (Accession XM.088463) is an- 
other VGAM291 host target gene. LOC158056 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC158056, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158056 BINDING SITE, designated SEQ ID:3210, to 
the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 

[8605] Another function of VGAM291 is therefore inhibition of 

LOC158056 (Accession XM_088463). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158056. LOC202908 (Accession XM.114602) is an- 
other VGAM291 host target gene. LOC202908 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC202908, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202908 BINDING SITE, designated SEQ ID:3462, to 
the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 

[8606] Another function of VGAM291 is therefore inhibition of 

LOC202908 (Accession XM_114602). Accordingly, utilities 



of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC202908. LOC220143 (Accession XM.168046) is an- 
other VGAM291 host target gene. LOC220143 BINDING 
SITE1 and LOC220143 BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by LOC220143, corresponding to HOST TARGET 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LOC220143 BINDING SITE1 
and LOC220143 BINDING SITE2, designated SEQ ID:3610 
and SEQ ID:3611 respectively, to the nucleotide sequence 
of VGAM291 RNA, herein designated VGAM RNA, also 
designated SEQ ID:626. 
[8607] Another function of VGAM291 is therefore inhibition of 

LOC220143 (Accession XM.168046). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220143. LOC255096 (Accession XM.174913) is an- 
other VGAM291 host target gene. LOC255096 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC255096, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255096 BINDING SITE, designated SEQ ID:3744, to 
the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 

[8608] Another function of VGAM291 is therefore inhibition of 

LOC255096 (Accession XM.174913). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255096. LOC255975 (Accession XM.171083) is an- 
other VGAM291 host target gene. LOC255975 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255975, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255975 BINDING SITE, designated SEQ ID:3686, to 
the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 

[8609] Another function of VGAM291 is therefore inhibition of 

LOC255975 (Accession XM.171083). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC255975. LOC256878 (Accession XM.173042) is an- 
other VGAM291 host target gene. LOC256878 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 56878, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256878 BINDING SITE, designated SEQ ID:3720, to 
the nucleotide sequence of VGAM291 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:626. 
[8610] Another function of VGAM291 is therefore inhibition of 

LOC256878 (Accession XM.173042). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256878. LOC51333 (Accession NM.016643) is an- 
other VGAM291 host target gene. LOC51333 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC51333, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51333 BINDING SITE, designated SEQ ID:1705, to the 
nucleotide sequence of VGAM291 RNA, herein designated 



VGAM RNA, also designated SEQ ID:626. 

[8611] Another function of VGAM291 is therefore inhibition of 
LOC51333 (Accession NM_016643). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51333. LOC89919 (Accession XM.027244) is another 
VGAM291 host target gene. LOC89919 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC89919, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC89919 BINDING SITE, designated SEQ ID:2580, to the 
nucleotide sequence of VGAM291 RNA, herein designated 
VGAM RNA, also designated SEQ ID:626. 

[8612] Another function of VGAM291 is therefore inhibition of 
LOC89919 (Accession XM_027244). Accordingly, utilities 
of VGAM291 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC89919. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 292 (VGAM292) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8613] VGAM292 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM292 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8614] VGAM292 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM292 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8615] VGAM292 gene encodes a VGAM292 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM292 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM292 precursor RNA is designated SEQ 
ID:278, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:278 is 
located at position 165010 relative to the genome of Vac- 
cinia Virus. 

[8616] VGAM292 precursor RNA folds onto itself, forming 



VGAM292 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8617] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM292 folded precursor RNA into VGAM292 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM292 RNA is designated SEQ ID:627, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8618] VGAM292 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM292 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM292 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8619] VGAM292 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM292 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM292 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM292 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM292 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8620] The complementary binding of VGAM292 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM292 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM292 host tar- 
get RNA into VGAM292 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8621] it i S appreciated that VGAM 2 92 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM292 host target genes. The mRNA of 
each one of this plurality of VGAM292 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM292 RNA, herein designated VGAM 
RNA, and which when bound by VGAM292 RNA causes in- 
hibition of translation of respective one or more VGAM292 
host target proteins. 

[8622] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM292 gene, herein designated VGAM GENE, on one or 
more VGAM292 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8623] it is yet further appreciated that a function of VGAM292 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM292 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM292 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM292 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[8624] Nucleotide sequences of the VGAM292 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM292 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM292 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM292 are further 
described hereinbelow with reference to Table 1. 

[8625] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM292 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM 2 92 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8626] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM292 gene, herein designated VGAM is 
inhibition of expression of VGAM292 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM292 correlate with, and may be deduced 
from, the identity of the target genes which VGAM292 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 

[8627] interleukin 2 Receptor, Alpha (IL2RA, Accession 

NM.000417) is a VGAM292 host target gene. IL2RA BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by IL2RA, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
IL2RA BINDING SITE, designated SEQ ID:739, to the nu- 
cleotide sequence of VGAM292 RNA, herein designated 
VGAM RNA, also designated SEQ ID:627. 

[8628] a function of VGAM292 is therefore inhibition of Inter- 
leukin 2 Receptor, Alpha (IL2RA, Accession NM_000417), a 
gene which plays a role in T cell mediated immune re- 
sponse. Accordingly, utilities of VGAM292 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with IL2RA. The function of IL2RA has 
been established by previous studies. The action of the T- 
cell growth factor interleukin-2 (IL2; 147680) requires the 
presence of a cell surface receptor. As most peripheral as 
well as thymic T cells do not carry the receptor in vivo, the 
regulated expression of IL2R appears to be a safeguard 
against a catastrophic spread of T-cell proliferation by an 



immunogenic stimulus. The receptor is a heterodimer, 
consisting of 1 alpha and 1 beta chain; the beta chain 
(OMIM Ref. No. 146710) was not characterized until 1989. 
The receptor molecule, a glycoprotein, has a relative mass 
of about 55,000. Its intracellular precursor is smaller. 
Leonard et al. (1983) used a monoclonal antibody for T- 
cell growth factor to characterize the receptor. Yang et al. 
(2001) analyzed T-cell subsets and levels of cytokine IL2 
and soluble IL2 receptor in the peripheral blood of pa- 
tients with normal pressure glaucoma (NPG; 606657) and 
primary open angle glaucoma (POAG; 137760) and com- 
pared them to values in age-matched controls. They 
found an increased frequency of CD8+/HLA-DR+ lym- 
phocytes in patients with NPG and increased CD3 + /CD8+ 
lymphocytes in both NPG and POAG patients. CD5+ lym- 
phocytes were higher only in POAG patients. The mean 
concentration of soluble IL2R was higher in NPG and POAG 
patients than in controls although the IL2 concentration 
was similar in patients and controls. The authors con- 
cluded that the immune system might play an important 
role in initiation or progression of glaucomatous optic 
neuropathy in some patients. 
[8629] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[8630] Leonard, W. J.; Donlon, T. A.; Lebo, R. V.; Greene, W. C. : 
Localization of the gene encoding the human interleukin- 
2 receptor on chromosome 10. Science 228: 1547-1549, 
1985. ; and 

[8631] Yang, J.; Patil, R. V.; Yu, H.; Gordon, M.; Wax, M. B. : T cell 
subsets and SIL-2R/IL-2 levels in patients with glaucoma. 
Am. J. Ophthal. 131: 421-426, 2001. 

[8632] Further studies establishing the function and utilities of 

IL2RA are found in John Hopkins OMIM database record ID 
147730, and in sited publications numbered 2562-2570, 
2792, 2583-2584, 142, 2585-259 and 143 listed in the 
bibliography section hereinbelow, which are also hereby 
incorporated by reference. Inositol Polyphosphate- 
s-phosphatase, 145kDa (INPP5D, Accession XM.096169) 
is another VGAM292 host target gene. INPP5D BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by INPP5D, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
INPP5D BINDING SITE, designated SEQ ID:3263, to the nu- 



cleotide sequence of VGAM292 RNA, herein designated 
VGAM RNA, also designated SEQ ID:627. 
[8633] Another function of VGAM292 is therefore inhibition of 
Inositol Polyphosphate-5-phosphatase, 145kDa (INPP5D, 
Accession XM.096169), a gene which hydrolyzes 
lns(l,3,4,5)P4 and Ptdlns(3,4,5)P3; contains an 
SH2-domain. Accordingly, utilities of VGAM292 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with INPP5D. The function of 
INPP5D has been established by previous studies. The 
phosphatidylinositols serve as precursors for a number of 
different messenger molecules. Agonist stimulation of 
cells results in phosphatidylinositol turnover and the gen- 
eration of inositol 1,4,5-triphosphate (lns(l,4,5)P3), which 
mobilizes intracellular calcium. The inositol- 
polyphosphate 5-phosphatase (INPP5) enzymes hydrolyze 
lns(l,4,5)P3 in a signal-terminating reaction. Known 
INPP5s include the 40-kD INPP5A (OMIM Ref. No. 
600106), the 75-kD INPP5B (OMIM Ref. No. 147264), and 
the enzyme associated with Lowe oculocerebrorenal syn- 
drome (OMIM Ref. No. 309000). Damen et al. (1996) 
cloned and sequenced a cDNA encoding a 145-kD protein 
from a mouse hematopoietic cell line; the protein became 



tyrosine phosphorylated and associated with SHC (OMIM 
Ref. No. 600560) after cytokine stimulation. Based on its 
domains and enzymatic activity, Damen et al. (1996) 
named this protein SHIP for 'SH2-containing inositol 
phosphatase Liu et al. (1998) studied the expression of 
the Ship gene during mouse development. They found 
that the gene is expressed in late primitive-streak stage 
embryos (7.5 days post coitum), when hematopoiesis is 
thought to begin, and the expression is restricted to the 
hematopoietic lineage. In adult mice, Ship expression 
continues in most cells of hematopoietic origin, including 
granulocytes, monocytes, and lymphocytes, and is also 
found in the spermatids of the testis. Furthermore, the 
level of Ship expression is developmentally regulated dur- 
ing T-cell maturation. These results suggested a possible 
role for Ship in the differentiation and maintenance of the 
hematopoietic lineages and in spermatogenesis Animal 
model experiments lend further support to the function of 
INPP5D. Because Ship -/- mice contain increased numbers 
of osteoclast precursors, i.e., macrophages, Takeshita et 
al. (2002) examined bones from these animals and found 
that osteoclast number was increased 2-fold. The in- 
creased number was the result of prolonged lifespan of 



these cells and hypersensitivity of precursors to 
macrophage colony-stimulating factor (MCSF; 120420) 
and receptor activator of nuclear factor-kappa-B ligand 
(RANKL; 602642). Similar to the osteoclasts of Paget dis- 
ease of bone (OMIM Ref. No. 602080), Ship -/- osteo- 
clasts were enlarged, containing upwards of 100 nuclei, 
and exhibited enhanced resorptive activity. Moreover, as 
in Paget disease, serum levels of interleukin-6 (OMIM Ref. 
No. 147620) were markedly increased in Ship -/- mice. 
Consistent with accelerated resorptive activity, a 22% loss 
of bone-mineral density and a 49% decrease in fracture 
energy were observed. Thus, SHIP negatively regulates os- 
teoclast formation and function, and the absence of this 
enzyme results in severe osteoporosis 

[8634] | t j S appreciated that the abovementioned animal model 

for INPP5D is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8635] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8636] Liu, Q.; Shalaby, F.; Jones, J.; Bouchard, D.; Dumont, D.J. : 
The SH2-containing inositol polyphosphate 



5-phosphatase, Ship, is expressed during hematopoiesis 
and spermatogenesis. Blood 91: 2753-2759, 1998. ; and 

[8637] Takeshita, S.; Namba, N.; Zhao, J. J.; Jiang, Y.; Genant, H. 
K.; Silva, M.J.; Brodt, M. D.; Helgason, C. D.; Kalesnikoff, 
J.; Rauh, M. J.; Humphries, R. K.; Krystal, C; Teitelbaum, S. 

[8638] Further studies establishing the function and utilities of 
INPP5D are found in John Hopkins OMIM database record 
ID 601582, and in sited publications numbered 
1513-1523 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Plexin Al 
(PLXNA1, Accession XM.051261) is another VGAM292 
host target gene. PLXNA1 BINDING SITE is HOST TARGET 
binding site found in the 3 N untranslated region of mRNA 
encoded by PLXNA1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PLXNA1 BINDING SITE, 
designated SEQ ID:2941, to the nucleotide sequence of 
VGAM292 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:627. 

[8639] Another function of VGAM292 is therefore inhibition of 
Plexin Al (PLXNA1, Accession XM_051261). Accordingly, 
utilities of VGAM292 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with PLXNA1. Protein Kinase C, Nu (PRKCN, Accession 
NM_005813) is another VGAM292 host target gene. 
PRKCN BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
PRKCN, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PRKCN BINDING SITE, designated SEQ 
ID:1253, to the nucleotide sequence of VGAM292 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:627. 

[8640] Another function of VGAM292 is therefore inhibition of 

Protein Kinase C, Nu (PRKCN, Accession NM.005813). Ac- 
cordingly, utilities of VGAM292 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PRKCN. Betaine-homocysteine Methyltrans- 
ferase (BHMT, Accession NM.001713) is another 
VGAM292 host target gene. BHMT BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by BHMT, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of BHMT BINDING SITE, 
designated SEQ ID:849, to the nucleotide sequence of 
VGAM292 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:627. 

[8641] Another function of VGAM292 is therefore inhibition of 
Betaine-homocysteine Methyltransferase (BHMT, Acces- 
sion NM_001713). Accordingly, utilities of VGAM292 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with BHMT. DKFZP434B044 
(Accession NM.031476) is another VGAM292 host target 
gene. DKFZP434B044 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by DKFZP434B044, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of DKFZP434B044 BINDING 
SITE, designated SEQ ID:2211, to the nucleotide sequence 
of VGAM292 RNA, herein designated VGAM RNA, also 
designated SEQ ID:627. 

[8642] Another function of VGAM292 is therefore inhibition of 
DKFZP434B044 (Accession NM_031476). Accordingly, 
utilities of VGAM292 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with DKFZP434B044. FLJ10458 (Accession NM.018096) is 
another VGAM292 host target gene. FLJ10458 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 10458, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10458 BINDING SITE, designated SEQ ID:1777, to the 
nucleotide sequence of VGAM292 RNA, herein designated 
VGAM RNA, also designated SEQ ID:627. 
[8643] Another function of VGAM292 is therefore inhibition of 

FLJ10458 (Accession NM_0 18096). Accordingly, utilities of 
VGAM292 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10458. 
FLJ20272 (Accession NM.017735) is another VGAM292 
host target gene. FLJ20272 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ20272, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20272 BINDING SITE, 
designated SEQ ID: 1744, to the nucleotide sequence of 
VGAM292 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:627. 

[8644] Another function of VGAM292 is therefore inhibition of 

FLJ20272 (Accession NM_017735). Accordingly, utilities of 
VGAM292 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20272. 
FLJ23598 (Accession XM.170689) is another VGAM292 
host target gene. FLJ23598 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ23598, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23598 BINDING SITE, 
designated SEQ ID:3665, to the nucleotide sequence of 
VGAM292 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:627. 

[8645] Another function of VGAM292 is therefore inhibition of 

FLJ23598 (Accession XM_170689). Accordingly, utilities of 
VGAM292 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23598. 
KIAA1755 (Accession XM.028810) is another VGAM292 
host target gene. KIAA1755 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1755, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1755 BINDING SITE, 
designated SEQ ID:2595, to the nucleotide sequence of 
VGAM292 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:627. 

[8646] Another function of VGAM 2 92 is therefore inhibition of 
KIAA1755 (Accession XM_028810). Accordingly, utilities 
of VGAM292 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1755. MGC21621 (Accession NM.145015) is another 
VGAM292 host target gene. MGC21621 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC21621, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC21621 BINDING SITE, designated SEQ ID:2508, to the 
nucleotide sequence of VGAM292 RNA, herein designated 
VGAM RNA, also designated SEQ ID:627. 

[8647] Another function of VGAM292 is therefore inhibition of 
MGC21621 (Accession NM.145015). Accordingly, utilities 
of VGAM292 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
MGC21621. MGC3077 (Accession NM_024051) is another 
VGAM292 host target gene. MGC3077 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC3077, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC3077 
BINDING SITE, designated SEQ ID:2048, to the nucleotide 
sequence of VGAM292 RNA, herein designated VGAM 
RNA, also designated SEQ ID:627. 
[8648] Another function of VGAM292 is therefore inhibition of 
MGC3077 (Accession NM_024051). Accordingly, utilities 
of VGAM292 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC3077. MGC4707 (Accession NM_024113) is another 
VGAM292 host target gene. MGC4707 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC4707, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC4707 
BINDING SITE, designated SEQ ID:2055, to the nucleotide 



sequence of VGAM292 RNA, herein designated VGAM 
RNA, also designated SEQ ID:627. 

[8649] Another function of VGAM292 is therefore inhibition of 
MGC4707 (Accession NM.024113). Accordingly, utilities 
of VGAM292 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4707. MGC5149 (Accession XM.051200) is another 
VGAM292 host target gene. MGC5149 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC5149, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC5149 
BINDING SITE, designated SEQ ID:2940, to the nucleotide 
sequence of VGAM292 RNA, herein designated VGAM 
RNA, also designated SEQ ID:627. 

[8650] Another function of VGAM292 is therefore inhibition of 
MGC5149 (Accession XM_051200). Accordingly, utilities 
of VGAM292 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC5149. RAB3A Interacting Protein (rabin3)-like 1 
(RAB3IL1, Accession NM.013401) is another VGAM292 
host target gene. RAB3IL1 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by RAB3IL1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RAB3IL1 BINDING SITE, 
designated SEQ ID: 1448, to the nucleotide sequence of 
VGAM292 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:627. 
[8651] Another function of VGAM292 is therefore inhibition of 

RAB3A Interacting Protein (rabin3)-like 1 (RAB3IL1, Acces- 
sion NM_013401). Accordingly, utilities of VGAM292 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RAB3IL1. LOC119369 
(Accession XM.061434) is another VGAM292 host target 
gene. LOC119369 BINDING SITE is HOST TARGET binding 
site found in the 5^ untranslated region of mRNA encoded 
by LOCI 19369, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC119369 BINDING SITE, desig- 
nated SEQ ID:3026, to the nucleotide sequence of 
VGAM292 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:627. 



[8652] Another function of VGAM292 is therefore inhibition of 

LOC119369 (Accession XM.061434). Accordingly, utilities 
of VGAM292 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC119369. LOC150035 (Accession XM.097793) is an- 
other VGAM292 host target gene. LOC150035 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150035, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150035 BINDING SITE, designated SEQ ID:3321, to 
the nucleotide sequence of VGAM292 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:627. 

[8653] Another function of VGAM292 is therefore inhibition of 

LOC150035 (Accession XM.097793). Accordingly, utilities 
of VGAM292 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150035. LOC219649 (Accession XM.167562) is an- 
other VGAM292 host target gene. LOC2 19649 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC2 19649, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19649 BINDING SITE, designated SEQ ID:3586, to 
the nucleotide sequence of VGAM292 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:627. 

[8654] Another function of VGAM292 is therefore inhibition of 

LOC2 19649 (Accession XM_167562). Accordingly, utilities 
of VGAM292 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19649. LOC221688 (Accession XM_168085) is an- 
other VGAM292 host target gene. LOC221688 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221688, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221688 BINDING SITE, designated SEQ ID:3617, to 
the nucleotide sequence of VGAM292 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:627. 

[8655] Another function of VGAM292 is therefore inhibition of 

LOC221688 (Accession XM_168085). Accordingly, utilities 
of VGAM292 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC221688. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 293 (VGAM293) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8656] VGAM293 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM293 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8657] VGAM293 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM293 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8658] VGAM 2 93 gene encodes a VGAM293 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM293 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM293 precursor RNA is designated SEQ 
ID:279, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID:279 is 
located at position 165185 relative to the genome of Vac- 
cinia Virus. 

[8659] VGAM293 precursor RNA folds onto itself, forming 

VGAM293 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8660] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VCAM293 folded precursor RNA into VGAM293 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM293 RNA is designated SEQ ID:628, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[8661] VGAM293 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM293 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 93 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[8662] VGAM 2 93 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM293 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM293 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 2 93 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM293 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8663] The complementary binding of VGAM293 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 93 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM293 host tar- 
get RNA into VGAM293 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8664] it j S appreciated that VGAM293 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM293 host target genes. The mRNA of 
each one of this plurality of VGAM293 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM293 RNA, herein designated VGAM 
RNA, and which when bound by VGAM293 RNA causes in- 



hibition of translation of respective one or more VGAM293 
host target proteins. 

[8665] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM293 gene, herein designated VGAM GENE, on one or 
more VGAM293 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8666] it is yet further appreciated that a function of VGAM293 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM293 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM293 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM293 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8667] Nucleotide sequences of the VGAM293 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM293 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM293 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 93 are further 
described hereinbelow with reference to Table 1. 

[8668] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM293 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM293 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8669] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM293 gene, herein designated VGAM is 
inhibition of expression of VGAM293 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM293 correlate with, and may be deduced 
from, the identity of the target genes which VGAM293 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8670] Retinaldehyde Binding Protein 1 (RLBP1, Accession 

NM.000326) is a VGAM293 host target gene. RLBP1 BIND- 
ING SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by RLBP1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RLBP1 BINDING SITE, designated SEQ ID:729, to the nu- 
cleotide sequence of VGAM293 RNA, herein designated 
VGAM RNA, also designated SEQ ID:628. 

[8671] a function of VGAM293 is therefore inhibition of Reti- 
naldehyde Binding Protein 1 (RLBP1, Accession 
NM_000326). Accordingly, utilities of VGAM293 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RLBP1. MGC23280 
(Accession NM.144683) is another VGAM293 host target 
gene. MGC23280 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by MGC23280, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MGC23280 BINDING SITE, desig- 
nated SEQ ID:2493, to the nucleotide sequence of 
VGAM293 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:628. 

[8672] Another function of VGAM293 is therefore inhibition of 
MGC23280 (Accession NM_144683). Accordingly, utilities 
of VGAM293 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC23280. LOC113523 (Accession XM.054378) is an- 
other VGAM293 host target gene. LOC113523 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC113523, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC113523 BINDING SITE, designated SEQ ID:2966, to 
the nucleotide sequence of VGAM293 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:628. 

[8673] Another function of VGAM293 is therefore inhibition of 

LOC113523 (Accession XM_054378). Accordingly, utilities 



of VGAM293 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC113523. LOC150157 (Accession XM.097823) is an- 
other VGAM293 host target gene. LOC150157 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC150157, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150157 BINDING SITE, designated SEQ ID:3325, to 
the nucleotide sequence of VGAM293 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:628. 
[8674] Another function of VGAM293 is therefore inhibition of 

LOC150157 (Accession XM.097823). Accordingly, utilities 
of VGAM293 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150157. LOC196890 (Accession XM.116951) is an- 
other VGAM293 host target gene. LOC196890 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC196890, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC196890 BINDING SITE, designated SEQ ID:3468, to 
the nucleotide sequence of VGAM293 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:628. 

[8675] Another function of VGAM293 is therefore inhibition of 

LOC196890 (Accession XM_116951). Accordingly, utilities 
of VGAM293 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196890. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 294 (VGAM294) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8676] VGAM294 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM294 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8677] VGAM 2 94 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM294 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[8678] VGAM294 gene encodes a VGAM294 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM294 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM294 precursor RNA is designated SEQ 
ID:280, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:280 is 
located at position 165538 relative to the genome of Vac- 
cinia Virus. 

[8679] VGAM294 precursor RNA folds onto itself, forming 

VGAM294 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8680] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM294 folded precursor RNA into VGAM294 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 90%) nucleotide se- 
quence of VGAM294 RNA is designated SEQ ID:629, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8681] VGAM294 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM294 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 94 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[8682] VGAM 2 94 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM294 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM294 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM294 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM294 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[8683] The complementary binding of VGAM294 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 94 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM294 host tar- 
get RNA into VGAM294 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8684] it j S appreciated that VGAM294 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM294 host target genes. The mRNA of 
each one of this plurality of VGAM294 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM294 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 2 94 RNA causes in- 
hibition of translation of respective one or more VGAM294 
host target proteins. 
[8685] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM294 gene, herein designated VGAM GENE, on one or 
more VGAM294 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8686] it is yet further appreciated that a function of VGAM294 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM294 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM294 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM294 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8687] Nucleotide sequences of the VGAM294 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM294 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM294 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 2 94 are further 
described hereinbelow with reference to Table 1. 

[8688] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM294 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM294 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8689] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM294 gene, herein designated VGAM is 
inhibition of expression of VGAM294 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM294 correlate with, and may be deduced 
from, the identity of the target genes which VGAM294 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8690] Rho GTPase Activating Protein 6 (ARHGAP6, Accession 
NM.001174) is a VGAM 2 94 host target gene. ARHGAP6 
BINDING SITE1 and ARHGAP6 BINDING SITE2 are HOST 
TARGET binding sites found in untranslated regions of 
mRNA encoded by ARHGAP6, corresponding to HOST 
TARGET binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III. Table 2 illustrates the comple- 
mentarity of the nucleotide sequences of ARHGAP6 BIND- 
ING SITE1 and ARHGAP6 BINDING SITE2, designated SEQ 
ID:807 and SEQ ID: 1450 respectively, to the nucleotide 
sequence of VGAM294 RNA, herein designated VGAM 



RNA, also designated SEQ ID:629. 
[8691] a function of VGAM294 is therefore inhibition of Rho GT- 
Pase Activating Protein 6 (ARHGAP6, Accession 
NM_001174), a gene which activates the rho-type GT- 
Pases by converting them to an inactive GTP-bound state. 
Accordingly, utilities of VGAM294 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ARHGAP6. The function of ARHGAP6 has 
been established by previous studies. In a search for the 
genetic defect in microphthalmia with linear skin defects 
syndrome (MLS; 309801), Schaefer et al. (1997) trapped 
exons from 14 overlapping cosmids from the 500-kb MLS 
critical region in Xp22.3. Using exon connection followed 
by cDNA library screening, they identified a 2.4-kb contig 
of cDNA clones spanning 170 kb of genomic sequence in 
the MLS deletion region. Northern analysis of this cDNA 
detected a prominent transcript of approximately 4.2 kb 
and a less abundant transcript of approximately 6 kb in all 
tissues examined, with additional transcripts in skeletal 
muscle. Sequence analysis revealed a coding region of 
601 amino acids contained in 12 exons, with a splice vari- 
ant isoform of 495 amino acids. The predicted protein se- 
quence of the gene, symbolized ARHGAP6, contains ho- 



mology to the GTPase-activating (GAP) domain of the 
Rho-GAP family of proteins (e.g., 300023), which has 
been implicated in the regulation of actin polymerization 
at the plasma membrane in several cellular processes. 
Schaefer et al. (1997) discussed reasons for thinking that 
a defect in the Rho pathway may play a role in the patho- 
genesis of MLS syndrome. Prakash et al. (2000) investi- 
gated the function of ARHGAP6 by generating Arhgap6 
null mice and also by in vitro expression studies. Surpris- 
ingly, loss of the rhoGAP function of Arhgap6 did not 
cause any detectable phenotypic or behavioral abnormali- 
ties in the mutant mice. Transfected mammalian cells ex- 
pressing ARHGAP6 lost their actin stress fibers, retracted 
from the growth surface, and extended thin, branching 
processes resembling filopodia. The ARHGAP6 protein 
colocalized with actin filaments through an N-terminal 
domain and recruited filamentous actin into the growing 
processes. Mutation of a conserved arginine residue in the 
rhoGAP domain prevented the loss of stress fibers but had 
little effect on process outgrowth. The authors concluded 
that ARHGAP6 has 2 independent functions: one as a GAP 
with specificity for RhoA and the other as a cytoskeletal 
protein that promotes actin remodeling. 



[8692] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8693] Prakash, S. K.; Paylor, R.;Jenna, S.; Lamarche-Vane, N.; 
Armstrong, D. L; Xu, B.; Mancini, M. A.; Zoghbi, H. Y. : 
Functional analysis of ARHGAP6, a novel GTPase-acti- 
vating protein for RhoA. Hum. Molec. Genet. 9: 477-488, 
2000. ; and 

t 8694 ] Schaefer, L; Prakash, S.; Zoghbi, H. Y. : Cloning and char- 
acterization of a novel rho-type GTPase-activating protein 
gene (ARHGAP6) from the critical region for microph- 
thalmia with li. 

[8695] Further studies establishing the function and utilities of 
ARHGAP6 are found in John Hopkins OMIM database 
record ID 300118, and in sited publications numbered 
2432-2433 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Basonuclin (BNC, Accession NM_001717) is another 
VGAM294 host target gene. BNC BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by BNC, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of BNC BINDING SITE, desig- 
nated SEQ ID:850, to the nucleotide sequence of 
VGAM294 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:629. 
[8696] Another function of VGAM294 is therefore inhibition of 
Basonuclin (BNC, Accession NM_001717), a gene which 
plays a role in the maintenance of proliferative capacity 
and prevention of terminal differentiation of ker- 
atinocytes. Accordingly, utilities of VGAM294 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with BNC. The function of BNC and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM 2 74. CAMP 
Responsive Element Binding Protein-like 2 (CREBL2, Ac- 
cession NM.001310) is another VGAM294 host target 
gene. CREBL2 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
CREBL2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CREBL2 BINDING SITE, designated SEQ 
ID:817, to the nucleotide sequence of VGAM294 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:629. 

[8697] Another function of VGAM294 is therefore inhibition of 

CAMP Responsive Element Binding Protein-like 2 (CREBL2, 
Accession NM_001310). Accordingly, utilities of VGAM294 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CREBL2. Glu- 
cosaminyl (N-acetyl) Transferase 1, Core 2 
(beta-l,6-N-acetylglucosaminyltransferase) (GCNT1, Ac- 
cession NM.001490) is another VGAM294 host target 
gene. GCNT1 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
GCNT1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GCNT1 BINDING SITE, designated SEQ 
ID:830, to the nucleotide sequence of VGAM294 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:629. 

[8698] Another function of VGAM294 is therefore inhibition of 
Glucosaminyl (N-acetyl) Transferase 1, Core 2 
(beta-l,6-N-acetylglucosaminyltransferase) (GCNT1, Ac- 
cession NM_001490), a gene which forms critical 



branches in o-glycans. Accordingly, utilities of VGAM294 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GCNT1. The func- 
tion of GCNT1 has been established by previous studies. 
Bierhuizen et al. (1993) provided the sequence of the de- 
velopmental I antigen encoded by the cDNA for a member 
of a beta-l,6-N-acetylglucosaminyltransferase gene fam- 
ily. By Northern blot analysis, Yeh et al. (1999) showed 
that multiple transcripts of GCNT1 were expressed in 
nearly all tissues tested, whereas expression of GCNT3 
(OMIM Ref. No. 606836) was more restricted. Transcripts 
were also readily detected in some leukemic cell lines and 
in colon and cervical carcinoma cell lines, but not in a 
lung carcinoma cell line. 

[8699] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8700] Bierhuizen, M. F. A.; Mattei, M.-G.; Fukuda, M. : Expres- 
sion of the developmental I antigen by a cloned human 
cDNA encoding a member of a beta- 
1,6-N-acetylglucosaminyltransferase gene family. Genes 
Dev. 7: 468-478, 1993. ; and 

[8701] pj| Zj a.; Woodward, K.; Povey, S.; Abbott, C. : Comparative 



mapping of 50 human chromosome 9 loci in the labora- 
tory mouse. Genomics 25: 139-149, 1995. 

[8702] Further studies establishing the function and utilities of 
GCNT1 are found in John Hopkins OMIM database record 
ID 600391, and in sited publications numbered 282 and 
2831 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by refer- 
ence. Muscleblind-like (Drosophila) (MBNL, Accession 
NM.021038) is another VGAM294 host target gene. MBNL 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by MBNL, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MBNL BINDING SITE, designated SEQ ID:1938, to the nu- 
cleotide sequence of VGAM294 RNA, herein designated 
VGAM RNA, also designated SEQ ID:629. 

[8703] Another function of VGAM294 is therefore inhibition of 
Muscleblind-like (Drosophila) (MBNL, Accession 
NM_021038), a gene which binds to cug triplet repeat ex- 
pansion dsrna (by similarity). Accordingly, utilities of 
VGAM294 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MBNL. 



The function of MBNL and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM196.AFAP (Accession NM.021638) is another 
VGAM294 host target gene. AFAP BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by AFAP, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of AFAP BINDING SITE, 
designated SEQ ID:1952, to the nucleotide sequence of 
VGAM294 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:629. 
[8704] Another function of VGAM294 is therefore inhibition of 
AFAP (Accession NM.021638). Accordingly, utilities of 
VGAM294 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AFAP. 
LOC148195 (Accession XM.097419) is another VGAM294 
host target gene. LOC148195 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by LOC148195, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of LOC148195 BINDING 
SITE, designated SEQ ID:3299, to the nucleotide sequence 
of VGAM294 RNA, herein designated VGAM RNA, also 
designated SEQ ID:629. 

[8705] Another function of VGAM294 is therefore inhibition of 

LOC148195 (Accession XM_097419). Accordingly, utilities 
of VGAM294 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148195. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 295 (VGAM 2 9 5) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8706] VGAM295 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM295 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8707] VGAM295 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM295 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
[8708] VGAM295 gene encodes a VCAM295 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM295 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM295 precursor RNA is designated SEQ 
ID:281, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:281 is 
located at position 172682 relative to the genome of Vac- 
cinia Virus. 

[8709] VGAM295 precursor RNA folds onto itself, forming 

VGAM295 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8710] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM295 folded precursor RNA into VGAM295 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM295 RNA is designated SEQ ID:630, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8711] VGAM295 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM295 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM295 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[8712] VGAM295 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM295 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM295 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM295 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM295 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[8713] The complementary binding of VGAM295 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM295 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM295 host tar- 
get RNA into VGAM295 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



t 8714 ] It is appreciated that VGAM295 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM295 host target genes. The mRNA of 
each one of this plurality of VGAM295 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM295 RNA, herein designated VGAM 
RNA, and which when bound by VGAM295 RNA causes in- 
hibition of translation of respective one or more VGAM295 
host target proteins. 

t 8715 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM295 gene, herein designated VGAM GENE, on one or 
more VGAM295 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8716] | t j S yet further appreciated that a function of VGAM295 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM295 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM295 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM295 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8717] Nucleotide sequences of the VGAM295 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM295 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM295 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM295 are further 
described hereinbelow with reference to Table 1. 

[8718] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM295 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VCAM295 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8719] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM295 gene, herein designated VGAM is 
inhibition of expression of VGAM295 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM295 correlate with, and may be deduced 
from, the identity of the target genes which VGAM295 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8720] ATPase, H+ Transporting, Lysosomal 70kDa, VI Subunit 
A, Isoform 1 (ATP6V1A1, Accession NM.001690) is a 
VGAM295 host target gene. ATP6V1A1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ATP6V1A1, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
ATP6V1A1 BINDING SITE, designated SEQ ID:847, to the 
nucleotide sequence of VGAM295 RNA, herein designated 



VGAM RNA, also designated SEQ ID:630. 
[8721] a function of VGAM295 is therefore inhibition of ATPase, 
H+ Transporting, Lysosomal 70kDa, VI Subunit A, Iso- 
form 1 (ATP6V1A1, Accession NM_001690), a gene which 
is responsible for acidifying a variety of intracellular com- 
partments in eukaryotic cells. Accordingly, utilities of 
VGAM295 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
ATP6V1A1. The function of ATP6V1A1 has been estab- 
lished by previous studies. Van Hille et al. (1993) cloned a 
partial cDNA clone for an A subunit isoform, which they 
designated VA68, from a human osteoclastoma tumor 
cDNA library by PCR using degenerate primers based on 
the bovine sequence. They obtained a full-length clone 
from a genomic library. The deduced 617-amino acid 
protein has a predicted molecular mass of about 68 kD 
and shows 99% sequence identity with the bovine brain 
subunit A. Northern blot analysis revealed ubiquitous ex- 
pression of a major 4.8-kb band and a minor 3.4-kb 
band. They also identified a variant, which they desig- 
nated H068, encoding a 615-amino acid protein. By 
RNase protection assays and in situ hybridization, van 
Hille et al. (1995) determined that expression of the H068 



variant was specific to the osteoclastoma originally used 
to construct the cDNA library. 

[8722] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8723] van Hille, B.; Richener, H.; Evans, D. B.; Green, J. R.; Bilbe, 
G. : Identification of two subunit A isoforms of the vacuo- 
lar H(+)-ATPase in human osteoclastoma. J. Biol. Chem. 
268: 7075-7080, 1993. ; and 

[8724] van Hille, B.; Richener, H.; Green, J. R.; Bilbe, G. : The 
ubiquitous VA68 isoform of subunit A of the vacuolar 
H(+)-ATPase is highly expressed in human osteoclasts. 
Biochem. Biophys. 

[8725] Further studies establishing the function and utilities of 
ATP6V1A1 are found in John Hopkins OMIM database 
record ID 607027, and in sited publications numbered 
1226-1227 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Death-associated Protein (DAP, Accession 
XM_051902) is another VGAM295 host target gene. DAP 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DAP, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
DAP BINDING SITE, designated SEQ ID:2954, to the nu- 
cleotide sequence of VGAM295 RNA, herein designated 
VGAM RNA, also designated SEQ ID:630. 
[8726] Another function of VGAM295 is therefore inhibition of 
Death-associated Protein (DAP, Accession XM_051902), a 
gene which mediates in programmed cell death . Accord- 
ingly, utilities of VGAM295 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAP. The function of DAP has been established 
by previous studies. Deiss et al. (1995) reported that 
gamma-interferon (OMIM Ref. No. 147570) induced in 
HeLa cells a type of death that had cytologic characteris- 
tics of programmed cell death. In this system, they identi- 
fied 2 novel genes whose expression was indispensable 
for the execution of this type of cell death. The rescue was 
based on positive growth selection of cells after transfec- 
tion with antisense cDNA expression libraries. The anti- 
sense RNA-mediated inactivation of the 2 novel genes 
protected the cells from the IFNG-induced cell death, but 
not from the cytostatic effects of the cytokine or from a 
necrotic type of cell death. One of these genes was death- 



associated protein kinase-1 (OMIM Ref. No. 600831). The 
other, designated death-associated protein (DAP), was 
expressed as a single 2.4-kb mRNA that encodes a basic, 
proline-rich, 15-kD protein. The expression levels of the 
2 proteins were selectively reduced by the corresponding 
antisense RNAs. The authors suggested that these 2 novel 
genes are candidates for positive mediators of pro- 
grammed cell death that is induced by interferon-gamma. 
By analysis of rodent-human somatic cell hybrids, Fein- 
stein et al. (1995) found that DAP is located on chromo- 
some 5pl5.2 in a region just centromeric to that to which 
the cri-du-chat syndrome (OMIM Ref. No. 123450) has 
been mapped 

[8727] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8728] Deiss, L. P.; Feinstein, E.; Berissi, H.; Cohen, O.; Kimchi, A. 
: Identification of a novel serine/threonine kinase and a 
novel 15-kD protein as potential mediators of the gamma 
interferon-induced cell death. Genes Dev. 9: 15-30, 1995. 
; and 

[8729] Feinstein, E.; Druck, T.; Kastury, K.; Berissi, H.; Goodart, S. 
A.; Overhauser, J.; Kimchi, A.; Huebner, K. : Assignment of 



DAP1 and DAPK: genes that positively mediate pro- 
grammed cell. 

[8730] Further studies establishing the function and utilities of 
DAP are found in John Hopkins OMIM database record ID 
600954, and in sited publications numbered 1877-1878 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Leukemia Inhibitory 
Factor Receptor (LIFR, Accession NM.002310) is another 
VGAM295 host target gene. LIFR BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by LIFR, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LIFR BINDING SITE, desig- 
nated SEQ ID:919, to the nucleotide sequence of 
VGAM295 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:630. 

[8731] Another function of VGAM295 is therefore inhibition of 
Leukemia Inhibitory Factor Receptor (LIFR, Accession 
NM_002310). Accordingly, utilities of VGAM295 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LIFR. Reversion-induc- 
ing-cysteine-rich Protein with Kazal Motifs (RECK, Acces- 



sion NM_021111) is another VCAM295 host target gene. 
RECK BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by RECK, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of RECK BINDING SITE, designated SEQ ID:1941, 
to the nucleotide sequence of VGAM295 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:630. 
[8732] Another function of VGAM295 is therefore inhibition of 
Reversion-inducing-cysteine-rich Protein with Kazal Mo- 
tifs (RECK, Accession NM_021111), a gene which plays a 
role in regulation of cancer progression and tumor angio- 
genesis. Accordingly, utilities of VGAM295 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with RECK. The function of RECK 
has been established by previous studies. Transformed 
malignant cell lines frequently lose a flat morphology and 
acquire a round morphology. Genes that induce flat rever- 
sion may be useful in the control of cancer. By screening a 
fibroblast expression library for reversion-inducing cD- 
NAs, Takahashi et al. (1998) isolated a cDNA encoding 
RECK (reversion-inducing, cysteine-rich protein with Kazal 



motifs). Sequence analysis predicted that the 971-amino 
acid RECK protein, which shares 93% amino acid identity 
with mouse Reck, is 9% cysteine and contains an N- 
terminal signal sequence; 5 putative cysteine knot motifs; 
5 potential N-glycosylation sites; 3 central serine protease 
inhibitor domains with either complete or incomplete 
Kazal-type, 4-cys motifs; 2 regions with weak homology 
to EGF-like repeats; and a C-terminal hydrophobic glyco- 
sylphosphatidylinositol-anchoring signal. Immunoblot 
analysis showed that RECK is expressed as a 110-kD pro- 
tein that is reduced to approximately 100 kD after degly- 
cosylation. Northern blot analysis detected a 4.6-kb RECK 
transcript in a wide variety of tissues and normal cell 
lines, but no expression was detected in tumor cell lines. 
Restoration of RECK expression in tumor cell lines did not 
affect growth but did significantly suppress matrix inva- 
sion and metastatic activity. SDS-PACE and gelatin zy- 
mography analysis demonstrated that due to a posttran- 
scriptional event(s), secretion of MMP9 (OMIM Ref. No. 
120361), a key enzyme in tumor invasion and metastasis, 
is decreased in cells expressing RECK. An RECK mutant 
lacking the C-terminal 23 residues retained the ability to 
suppress tumor cell invasion and MMP9 proteolytic activity 



but lost the ability to inhibit MMP9 release. Animal model 
experiments lend further support to the function of RECK. 
Oh et al. (2001) showed that in addition to MMP9, RECK 
also regulates MMP2 (OMIM Ref. No. 120360) and 
MT1-MMP (MMP14; 600754), which are known to be in- 
volved in cancer progression. Mice lacking a functional 
Reck gene died around embryonic day 10.5 with defects in 
collagen fibrils, the basal lamina, and vascular develop- 
ment; this phenotype could be partially suppressed by 
Mmp2 null mutation. Vascular sprouting was dramatically 
suppressed in tumors derived from Reck-expressing fi- 
brosarcoma cells grown in nude mice. These results sup- 
ported a role for RECK in the regulation of MMP2 in vivo 
and implicated RECK downregulation in tumor angiogene- 
sis. 

[8733] it is appreciated that the abovementioned animal model 
for RECK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8734] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8735] Takahashi, C; Sheng, Z.; Horan, T. P.; Kitayama, H.; Maki, 



M.; Hitomi, K.; Kitaura, Y.; Takai, S.; Sasahara, R. M.; Hori- 
moto, A.; Ikawa, Y.; Ratzkin, B. J.; Arakawa, T.; Noda, M. : 
Regulation of matrix metalloproteinase-9 and inhibition 
of tumor invasion by the membrane-anchored glycopro- 
tein RECK. Proc. Nat. Acad. Sci. 95: 13221-13226, 1998. ; 
and 

[8736] Oh, J.; Takahashi, R.; Kondo, S.; Mizoguchi, A.; Adachi, E.; 
Sasahara, R. M.; Nishimura, S.; Imamura, Y.; Kitayama, H.; 
Alexander, D. B.; Ide, C; Horan, T. P.; Arakawa, T.; 
Yoshida, H. 

[8737] Further studies establishing the function and utilities of 
RECK are found in John Hopkins OMIM database record ID 
605227, and in sited publications numbered 1654-1655 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Solute Carrier Fam- 
ily 13 (sodium-dependent dicarboxylate transporter), 
Member 3 (SLC13A3, Accession XM.017841) is another 
VGAM295 host target gene. SLC13A3 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SLC13A3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC13A3 



BINDING SITE, designated SEQ ID:2570, to the nucleotide 
sequence of VGAM295 RNA, herein designated VGAM 
RNA, also designated SEQ ID:630. 

[8738] Another function of VGAM295 is therefore inhibition of 

Solute Carrier Family 13 (sodium-dependent dicarboxylate 
transporter), Member 3 (SLC13A3, Accession XM.017841). 
Accordingly, utilities of VGAM295 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SLC13A3. TEM8 (Accession NM.032208) 
is another VGAM295 host target gene. TEM8 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TEM8, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TEM8 BIND- 
ING SITE, designated SEQ ID:2236, to the nucleotide se- 
quence of VGAM295 RNA, herein designated VGAM RNA, 
also designated SEQ ID:630. 

[8739] Another function of VGAM295 is therefore inhibition of 
TEM8 (Accession NM_032208), a gene which is a tumor- 
specific endothelial marker. Accordingly, utilities of 
VGAM295 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TEM8. The 



function of TEM8 and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM135.DKFZp547l224 (Accession NM_020221) is an- 
other VGAM295 host target gene. DKFZp547l224 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by DKFZp547l224, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DKFZp547l224 BINDING SITE, designated SEQ 
ID: 1903, to the nucleotide sequence of VGAM295 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:630. 

[8740] Another function of VGAM295 is therefore inhibition of 

DKFZp547l224 (Accession NM_020221). Accordingly, util- 
ities of VGAM295 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp547l224. Olfactomedin 3 (OLFM3, Accession 
XM_088951) is another VGAM295 host target gene. 
OLFM3 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
OLFM3, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of OLFM3 BINDING SITE, designated SEQ 
ID:3232, to the nucleotide sequence of VGAM295 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:630. 

[8741] Another function of VGAM295 is therefore inhibition of 
Olfactomedin 3 (OLFM3, Accession XM.088951). Accord- 
ingly, utilities of VGAM295 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with OLFM3. TSARG1 (Accession NM.139073) is an- 
other VGAM295 host target gene. TSARG1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by TSARG1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TSARG1 
BINDING SITE, designated SEQ ID:2470, to the nucleotide 
sequence of VGAM295 RNA, herein designated VGAM 
RNA, also designated SEQ ID:630. 

[8742] Another function of VGAM295 is therefore inhibition of 
TSARG1 (Accession NM_139073). Accordingly, utilities of 
VGAM295 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with TSARG1. 
LOC114987 (Accession NM.145241) is another VGAM295 
host target gene. LOCI 14987 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOCI 14987, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC114987 BINDING 
SITE, designated SEQ ID:2517, to the nucleotide sequence 
of VGAM295 RNA, herein designated VGAM RNA, also 
designated SEQ ID:630. 
[8743] Another function of VGAM295 is therefore inhibition of 

LOC114987 (Accession NM_145241). Accordingly, utilities 
of VGAM295 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC114987. LOC152445 (Accession XM_098231) is an- 
other VGAM295 host target gene. LOC152445 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC152445, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152445 BINDING SITE, designated SEQ ID:3360, to 



the nucleotide sequence of VGAM295 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:630. 

[8744] Another function of VGAM295 is therefore inhibition of 

LOC152445 (Accession XM_098231). Accordingly, utilities 
of VGAM295 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152445. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 296 (VGAM296) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8745] VGAM296 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM296 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8746] VGAM 2 96 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM296 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8747] VGAM 2 96 gene encodes a VGAM296 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM296 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM296 precursor RNA is designated SEQ 
ID:282, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:282 is 
located at position 169865 relative to the genome of Vac- 
cinia Virus. 

[8748] VGAM 2 96 precursor RNA folds onto itself, forming 

VGAM296 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8749] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM296 folded precursor RNA into VGAM296 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM296 RNA is designated SEQ ID:631, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8750] VGAM296 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM296 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 96 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 N UTR, PROTEIN 
CODING and 3^UTR respectively. 

[8751] VGAM 2 96 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM296 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM296 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM296 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM296 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[8752] The complementary binding of VGAM296 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 2 96 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM296 host tar- 
get RNA into VGAM296 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8753] it is appreciated that VGAM296 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM296 host target genes. The mRNA of 
each one of this plurality of VGAM296 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM296 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 2 96 RNA causes in- 
hibition of translation of respective one or more VGAM296 
host target proteins. 
[8754] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM296 gene, herein designated VGAM GENE, on one or 
more VGAM296 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8755] it is yet further appreciated that a function of VGAM296 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM296 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM296 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM296 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8756] Nucleotide sequences of the VGAM296 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM296 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM296 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM296 are further 
described hereinbelow with reference to Table 1. 

[8757] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM296 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VCAM296 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8758] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM296 gene, herein designated VGAM is 
inhibition of expression of VGAM296 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM296 correlate with, and may be deduced 
from, the identity of the target genes which VGAM296 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8759] FLJ20139 (Accession NM.017685) is a VGAM296 host tar- 
get gene. FLJ20139 BINDING SITE is HOST TARGET binding 
site found in the 5^ untranslated region of mRNA encoded 
by FLJ20139, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ20139 BINDING SITE, designated 
SEQ ID: 1737, to the nucleotide sequence of VGAM296 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:631. 

[8760] a function of VGAM296 is therefore inhibition of FLJ20139 
(Accession NM_017685). Accordingly, utilities of 



VGAM296 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20139. 
LOC91796 (Accession XM.040743) is another VGAM296 
host target gene. LOC91796 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC91796, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC91796 BINDING 
SITE, designated SEQ ID:2785, to the nucleotide sequence 
of VGAM296 RNA, herein designated VGAM RNA, also 
designated SEQ ID:631. 
[8761] Another function of VGAM296 is therefore inhibition of 
LOC91796 (Accession XM.040743). Accordingly, utilities 
of VGAM296 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91796. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 297 (VGAM297) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[8762] VGAM297 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM297 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8763] VGAM297 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM297 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8764] VGAM297 gene encodes a VGAM297 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM297 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM297 precursor RNA is designated SEQ 
ID:283, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:283 is 
located at position 170506 relative to the genome of Vac- 
cinia Virus. 

[8765] VGAM297 precursor RNA folds onto itself, forming 

VGAM297 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8766] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM297 folded precursor RNA into VGAM297 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM297 RNA is designated SEQ ID:632, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8767] VGAM297 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM297 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM297 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 



CODING and 3^UTR respectively. 
[8768] VGAM297 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM297 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM297 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM297 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM297 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[8769] The complementary binding of VGAM297 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM297 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM297 host tar- 
get RNA into VGAM297 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8770] it is appreciated that VGAM297 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM297 host target genes. The mRNA of 
each one of this plurality of VGAM297 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM297 RNA, herein designated VGAM 
RNA, and which when bound by VGAM297 RNA causes in- 
hibition of translation of respective one or more VGAM297 
host target proteins. 

t 8771 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM297 gene, herein designated VGAM GENE, on one or 
more VGAM297 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8772] | t j S yet further appreciated that a function of VGAM297 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM297 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM297 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM297 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8773] Nucleotide sequences of the VGAM297 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM297 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM297 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM297 are further 
described hereinbelow with reference to Table 1. 

[8774] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM297 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM297 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8775] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM297 gene, herein designated VGAM is 
inhibition of expression of VGAM297 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM297 correlate with, and may be deduced 
from, the identity of the target genes which VGAM297 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8776] c e || Matrix Adhesion Regulator (CMAR, Accession 

NM_005200) is a VGAM297 host target gene. CMAR BIND- 



ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by CMAR, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CMAR BINDING SITE, designated SEQ ID:1194, to the nu- 
cleotide sequence of VGAM297 RNA, herein designated 
VGAM RNA, also designated SEQ ID:632. 
[8777] a function of VGAM297 is therefore inhibition of Cell Ma- 
trix Adhesion Regulator (CMAR, Accession NM_005200). 
Accordingly, utilities of VGAM297 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CMAR. Corticotropin Releasing Hormone 
Receptor 1 (CRHR1, Accession NM.004382) is another 
VGAM297 host target gene. CRHR1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by CRHR1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CRHR1 BINDING SITE, 
designated SEQ ID:1105, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:632. 



[8778] Another function of VGAM297 is therefore inhibition of 

Corticotropin Releasing Hormone Receptor 1 (CRHR1, Ac- 
cession NM_004382), a gene which likely mediates physi- 
ological and behavioral response to stress. Accordingly, 
utilities of VGAM297 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CRHR1. The function of CRHR1 has been established 
by previous studies. Grammatopoulos et al. (1998) stud- 
ied the expression of CRHR1 in human myometrium. They 
used RT-PCR, fluorescence in situ hybridization, and im- 
munofluorescence to identify and localize the 4 subtypes, 
1-alpha, 1-beta, 2-alpha, and the variant C, of CRHR1. 
The CRHR1 subtypes in myometrium exhibited differential 
expression patterns; in human pregnant myometrium at 
term, all 4 receptor subtypes were expressed, whereas 
only the 1-alpha and 1-beta receptor subtypes were 
found in the nonpregnant myometrium. The authors con- 
cluded that CRHR1 acting via different receptor subtypes 
is able to exert different actions on the myometrium in 
the pregnant state compared to the nonpregnant state. 
Furthermore, in the pregnant human uterus, receptors 
were localized in both smooth muscle and fibroblasts, 
suggesting that CRHR1 expression plays an important 



modulatory role in myometrial and possibly in cervical 
function Leproult et al. (2001) examined the effects of 
bright light on the profiles of hormones known to be af- 
fected by sleep deprivation (TSH; OMIM Ref. No. 188540) 
or involved in behavioral activation (Cortisol). The early 
morning transition from dim to bright light suppressed 
melatonin secretion, induced an immediate, greater than 
50% elevation of Cortisol levels, and limited the deteriora- 
tion of alertness normally associated with overnight sleep 
deprivation. No effect was detected on TSH profiles. The 
authors concluded that these data unambiguously 
demonstrate an effect of light on the corticotropic axis 
that is dependent on time of day Animal model experi- 
ments lend further support to the function of CRHR1. Sill- 
aber et al. (2002) studied Crhrl -/- mice generated by 
Timpl et al. (1998). In homozygous mutant mice, stress 
leads to enhanced and progressively increasing alcohol 
intake. The effect of repeated stress on alcohol drinking 
behavior appeared with a delay and persisted throughout 
life. It was associated with an upregulation of the N- 
methyl-D-aspartate receptor subunit NR2B (OMIM Ref. 
No. 138252). Sillaber et al. (2002) concluded that alter- 
ations in the CRHR1 gene and adaptional changes in NR2B 



subunits may constitute a genetic risk factor for stress- 
induced alcohol drinking and alcoholism 

[8779] it is appreciated that the abovementioned animal model 

for CRHR1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8780] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8781] Leproult, R.; Colecchia, E. F.; L'Hermite-Baleriaux, M.; Van 
Cauter, E. : Transition from dim to bright light in the 
morning induces an immediate elevation of Cortisol levels. 
J. Clin. Endocr. Metab. 86: 151-157, 2001. ; and 

[8782] Sillaber, I.; Rammes, C; Zimmermann, S.; Mahal, B.; Ziegl- 
gansberger, W.; Wurst, W.; Holsboer, F.; Spanagel, R. : En- 
hanced and delayed stress-induced alcohol drinking in 
mice lacking fu. 

[8783] Further studies establishing the function and utilities of 
CRHR1 are found in John Hopkins OMIM database record 
ID 122561, and in sited publications numbered 457-44 
and 611-615 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 
ence. Diphtheria Toxin Receptor (heparin-binding epider- 



mal growth factor-like growth factor) (DTR, Accession 
NM.001945) is another VGAM297 host target gene. DTR 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DTR, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
DTR BINDING SITE, designated SEQ ID:874, to the nu- 
cleotide sequence of VGAM297 RNA, herein designated 
VGAM RNA, also designated SEQ ID:632. 
[8784] Another function of VGAM297 is therefore inhibition of 
Diphtheria Toxin Receptor (heparin-binding epidermal 
growth factor-like growth factor) (DTR, Accession 
NM_001945), a gene which may be involved in 
macrophage-mediated cellular proliferation. Accordingly, 
utilities of VGAM297 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DTR. The function of DTR has been established by 
previous studies. Mouse cells are naturally resistant to 
diphtheria toxin because they lack functional cell surface 
receptors for the toxin. Naglich et al. (1992) isolated a 
monkey cDNA encoding the diphtheria toxin sensitivity 
determinant by expression cloning in mouse L-M cells. 



Unlike wildtype L-M cells, transfected mouse cells were 
extremely toxin sensitive and specifically bound radioiod- 
inated diphtheria toxin. Intoxication of the transfected 
cells required receptor-mediated endocytosis of the 
bound toxin. The cDNA was predicted to encode an inte- 
gral membrane protein that is identical to the precursor of 
a heparin-binding EGF-like growth factor 
(7,8:Higashiyama et al., 1991, 1992). Thus the DT sensi- 
tivity protein is a growth factor precursor that the toxin 
exploits as a receptor. Fen et al. (1993) demonstrated that 
the heparin-binding EGF-like growth factor is encoded by 
a gene containing 6 exons and 5 intervening sequences 
spanning 14 kb of DNA. They demonstrated that treat- 
ment of endothelial cells with tumor necrosis factor-alpha 
(TNFA; 191160) produced a 10-fold increase in HB-EGF 
mRNA. By analysis of DNA isolated from human-mouse 
somatic hybrid cell lines, they assigned the gene to chro- 
mosome 5, thus confirming the assignment of the gene 
on the basis of its role in relation to diphtheria toxin sus- 
ceptibility. The products of 5 distinct loci, EGF (OMIM Ref. 
No. 131530), TGFA (OMIM Ref. No. 190170), AREG (OMIM 
Ref. No. 104640), BCT (OMIM Ref. No. 600345), and 
HEGFL act as ligands for the epidermal growth factor re- 



ceptor. 

[8785] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8786] Ferlj z. ; Dhadly, M. S.; Yoshizumi, M.; Hilkert, R. J.; Quert- 
ermous, T.; Eddy, R. L; Shows, T. B.; Lee, M.-E. : Struc- 
tural organization and chromosomal assignment of the 
gene encoding the human heparin-binding epidermal 
growth factor-like growth factor/diphtheria toxin recep- 
tor. Biochemistry 32: 7932-7938, 1993. ; and 

[8787] Naglich, J. C; Metherall, J. E.; Russell, D. W.; Eidels, L. : 

Expression cloning of a diphtheria toxin receptor: identity 
with a heparin-binding EGF-like growth factor precursor. 
Cell. 

[8788] Further studies establishing the function and utilities of 
DTR are found in John Hopkins OMIM database record ID 
126150, and in sited publications numbered 950-95 and 
52-57 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Fibroblast Growth Factor 5 (FGF5, Accession 
NM.004464) is another VGAM297 host target gene. FGF5 
BINDING SITE1 and FGF5 BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 



coded by FGF5, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FGF5 BINDING SITE1 and FGF5 
BINDING SITE2, designated SEQ ID:1117 and SEQ ID:2315 
respectively, to the nucleotide sequence of VGAM297 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:632. 

[8789] Another function of VGAM297 is therefore inhibition of Fi- 
broblast Growth Factor 5 (FGF5, Accession NM.004464), a 
gene which induces transformation and may regulate neu- 
ronal differentiation. Accordingly, utilities of VGAM297 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FGF5. The function of 
FGF5 has been established by previous studies. Zhan et al. 
(1988) identified a fifth oncogene related to fibroblast 
growth factors and termed it FGF5. The other four are 
FGFA (OMIM Ref. No. 131220), FGFB (OMIM Ref. No. 
134920), INT2 (OMIM Ref. No. 164950), and HST (OMIM 
Ref. No. 164980). FGF5 was discovered when it acquired 
transforming potential by a DNA rearrangement accompa- 
nying transfection of NIH 3T3 cells with human tumor 
DNA. Two regions of the FGF5 sequence, containing 122 



of its 267 amino acid residues, were 40 to 50% homolo- 
gous to the sequences of the 4 other members of the FGF 
oncogene family. FGF5, furthermore, was found to have a 
3-exon structure typical for members of this family. FGF5 
was found to be expressed in neonatal brain and in 3 of 
13 human tumor cell lines examined. Nguyen et al. (1988) 
mapped FGF5 to 4q21 by in situ hybridization. Thus, it is 
not in the same cluster as the related HST and INT2 genes, 
which are coamplified in some tumor cells and were found 
by Nguyen et al. (1988), using pulsed field gel analysis, to 
be separated by only 40 kb. By polymerase chain reaction 
(PCR) amplification of target sequences in DNAs from so- 
matic cell hybrids, Dionne et al. (1990) mapped the FGF5 
gene to chromosome 4. By in situ chromosomal hy- 
bridization, Mattei et al. (1992) demonstrated that the 
corresponding gene in the mouse is on chromosome 5. 
Hebert et al. (1994) found that mice homozygous for a 
null allele of the Fgf5 gene, produced by gene targeting in 
embryonic stem cells, have abnormally long hair. This 
phenotype appeared identical to that of mice homozygous 
for the spontaneous mutation 'angora' (go). The trans- 
genic mutant and the 'go' mutant failed to complement 
one another, and exon 1 of Fgf5 was found to be deleted 



in DNA from go homozygotes. Expression of Fgf5 is de- 
tected in hair follicles from wildtype mice and is localized 
to the outer root sheath during the anagen VI phase of the 
hair growth cycle. The findings were interpreted as evi- 
dence that FGF5 functions as an inhibitor of hair elonga- 
tion, thus identifying a molecule whose normal function is 
apparently to regulate one step in the progression of the 
follicle through the hair growth cycle. It will be of interest 
to search for mutations in the FGF5 gene in hypertrichosis 
universalis (145700, 145701) as well as in other forms of 
hypertrichosis such as hairy elbows (OMIM Ref. No. 
139600). 

[8790] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8791] Zhan, X.; Bates, B.; Hu, X.; Goldfarb, M. : The human FGF- 
5 oncogene encodes a novel protein related to fibroblast 
growth factors. Molec. Cell. Biol. 8: 3487-3495, 1988. ; 
and 

[8792] Hebert, J. M.; Rosenquist, T.; Gotz, J.; Martin, G. R. : FGF5 
as a regulator of the hair growth cycle: evidence from tar- 
geted and spontaneous mutations. Cell 78: 1017-1025, 
1994. 



[8793] Further studies establishing the function and utilities of 
FGF5 are found in John Hopkins OMIM database record ID 
165190, and in sited publications numbered 146-147, 4 
and 148-149 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 
ence. Guanine Nucleotide Binding Protein-like 1 (GNL1, 
Accession XM.166361) is another VGAM297 host target 
gene. GNL1 BINDING SITE1 and GNL1 BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by GNL1, corresponding to HOST TAR- 
GET binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III. Table 2 illustrates the complementar- 
ity of the nucleotide sequences of GNL1 BINDING SITE1 
and GNL1 BINDING SITE2, designated SEQ ID:3550 and 
SEQ ID:3748 respectively, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:632. 

[8794] Another function of VGAM297 is therefore inhibition of 
Guanine Nucleotide Binding Protein-like 1 (GNL1, Acces- 
sion XM_166361). Accordingly, utilities of VGAM297 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GNL1. Lactate Dehy- 
drogenase B (LDHB, Accession NM_002300) is another 



VGAM297 host target gene. LDHB BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by LDHB, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LDHB BINDING SITE, 
designated SEQ ID:918, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:632. 
[8795] Another function of VGAM297 is therefore inhibition of 
Lactate Dehydrogenase B (LDHB, Accession NM.002300), 
a gene which causes dehydrogenation of lactate. Accord- 
ingly, utilities of VGAM297 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with LDHB. The function of LDHB has been estab- 
lished by previous studies. LDHB and peptidase B (OMIM 
Ref. No. 169900) are linked (Santachiara et al., 1970) and 
both loci are on chromosome 12 (Chen et al., 1973). Kita- 
mura et al. (1971) reported the first case of a complete 
deficiency of lactate dehydrogenase subunit H(B) in 
serum, saliva and erythrocytes of a 64-year-old male with 
mild diabetes. Study made on family members revealed 
low LDH activity in their serum also linked with decreased 



relative activity of the H4(B4) fraction. Based on the com- 
parison of the calculated ratio of H to M subunits in nor- 
mal and affected family members, it was hypothesized 
that the proband is homozygous while the abnormal fam- 
ily members are heterozygous, assuming a single gene is 
involved. Red cell metabolism in the proband was studied 
by Miwa et al. (1971); neither reticulocytosis nor hemolytic 
anemia was present. Thus, although LDHA deficiency 
leads to myoglobinuria and risk of renal failure after 
strenuous exercise, LDHB deficiency probably has no clear 
symptomatic consequences. As pointed out by Sudo 
(1993), LDH deficiency is of interest to laboratory 
medicine mainly because it can cause misdiagnosis in 
those disorders in which elevation of serum LDH is ex- 
pected. LDH deficiency can probably be considered a 
'nondisease.' In a screening of 2,880 blood samples from 
healthy persons in the Fukuoka Prefecture in Japan, 
Maekawa et al. (1994) found that the frequency of het- 
erozygotes for either LDHA or LDHB deficiency was 
0.104% at each locus. These estimated frequencies were 
slightly lower than, but not significantly different from, 
those found previously in the Shizuoka Prefecture. In a 
case of deletion of the short arm of chromosome 12, 



Weiss et al. (1973) found evidence that LDHB is located 
there. From study of somatic cell hybrids Hamerton et al. 
(1975) concluded that LDHB is in the 12q21-pter region. 
Rethore et al. (1975) found augmentation of LDHB activity 
in a boy trisomic for the short arm of chromosome 12. 
From study of 3 patients with different deletions of chro- 
mosome 12, Rethore et al. (1976) concluded that the 
G3PD locus is on the distal part of 12p, between pl2.2 
and 12pter, and that the LDHB locus is on the middle third 
between 12pl2.1 and 12pl2.2. The results for TPI were 
similar to those for G3PD, suggesting the same distal lo- 
calization. Mohrenweiser and Neel (1981) identified ther- 
molabile variants of lactate dehydrogenase B, glu- 
cosephosphate isomerase, and glucose-6-phosphate de- 
hydrogenase. None was detectable as a variant by stan- 
dard electrophoretic techniques. All were inherited. Stein- 
bach and Rehder (1987) demonstrated dosage effect with 
LDHB in a case of tetrasomy of 12p. Sakai et al. (1987) 
isolated and sequenced LDHB cDNA. Nucleotide and 
amino acid sequences showed 68% and 75% identity, re- 
spectively, with those of LDHA. Sudo et al. (1990) demon- 
strated 93% homology between an LDHB processed pseu- 
dogene and the functional gene. The pseudogene was 



mapped to the X chromosome by dot blot analysis. 

[8796] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8797] Kitamura, M.; lijima, N.; Hashimoto, F.; Hiratsuka, A. : 

Hereditary deficiency of subunit H of lactate dehydroge- 
nase. Clin. Chim. Acta 34: 419-423, 1971. ; and 

[8798] Sudo, K.; Maekawa, M.; Luedemann, M. M.; Deaven, L. L; 
Li, S. S.-L. : Human lactate dehydrogenase-B processed 
pseudogene: nucleotide sequence analysis and assign- 
ment to the X-chromosom. 

[8799] Further studies establishing the function and utilities of 
LDHB are found in John Hopkins OMIM database record ID 
150100, and in sited publications numbered 1155, 
2572-258 and 2592-2604 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference. Latent Transforming Growth Factor Beta Binding 
Protein 2 (LTBP2, Accession NM_000428) is another 
VGAM297 host target gene. LTBP2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by LTBP2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of LTBP2 BINDING SITE, 
designated SEQ ID:740, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:632. 
[8800] Another function of VGAM297 is therefore inhibition of 

Latent Transforming Growth Factor Beta Binding Protein 2 
(LTBP2, Accession NM.000428), a gene which targets la- 
tent TGF-beta to the extracellular matrix. Accordingly, 
utilities of VGAM297 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with LTBP2. The function of LTBP2 has been established 
by previous studies. Transforming growth factors (TGFs) 
beta-1 (OMIM Ref. No. 190180), beta-2 (OMIM Ref. No. 
190220), beta-3 (OMIM Ref. No. 190230), and others have 
both stimulatory and inhibitory effects on the growth of 
different cell types and play a role in the production and 
degradation of the extracellular matrix. TGF-beta 
molecules are secreted in the form of latent large molecu- 
lar mass complexes that contain other proteins, such as 
latent TGF- beta-1 binding protein (LTBP1; 150390). There 
is evidence that these binding proteins modulate TGF- 
beta bioavailability Animal model experiments lend fur- 
ther support to the function of LTBP2. Dabovic et al. 



(2002) created an Ltbp3-null mutation in the mouse by 
gene targeting. Mice homozygous for the mutation devel- 
oped craniofacial malformations by day 10. At 2 months, 
there was a pronounced rounding of the cranial vault, ex- 
tension of the mandible beyond the maxilla, and kyphosis. 
Between 6 and 9 months of age, mutant mice also devel- 
oped osteosclerosis and osteoarthritis. The pathologic 
changes were consistent with perturbed TGF-beta signal- 
ing in the skull and long bones 

[8801] it is appreciated that the abovementioned animal model 
for LTBP2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8802] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8803] oklu, R.; Hesketh, R. : The latent transforming growth fac- 
tor beta binding protein (LTBP) family. Biochem. J. 352: 
601-610, 2000. ; and 

[8804] Dabovic, B.; Chen, Y.; Colarossi, C; Obata, H.; Zambuto, 
L; Perle, M. A.; Rifkin, D. B. : Bone abnormalities in latent 
TGF-beta binding protein (Ltbp)-3-null mice indicate a 
role for Ltb. 



[8805] Further studies establishing the function and utilities of 

LTBP2 are found in John Hopkins OMIM database record ID 
602090, and in sited publications numbered 1478-147 
and 3009-1481 listed in the bibliography section herein- 
below, which are also hereby incorporated by refer- 
ence. MAP/microtubule Affinity-regulating Kinase 1 
(MARK1, Accession NM_018650) is another VGAM297 host 
target gene. MARK1 BINDING SITE is HOST TARGET bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by MARK1, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of MARK1 BINDING SITE, designated 
SEQ ID: 1856, to the nucleotide sequence of VGAM297 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:632. 

[8806] Another function of VGAM297 is therefore inhibition of 
MAP/microtubule Affinity-regulating Kinase 1 (MARK1, 
Accession NM_018650), a gene which phosphorylate mi- 
crotubule-associated proteins and trigger microtubule 
disruption. Accordingly, utilities of VGAM297 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MARK1. The function of MARK1 



and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to 
VGAM38. Plasminogen Activator, Tissue (PLAT, Accession 
NM_033011) is another VGAM297 host target gene. PLAT 
BINDING SITE1 and PLAT BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by PLAT, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of PLAT BINDING SITE1 and PLAT 
BINDING SITE2, designated SEQ ID:2306 and SEQ ID:788 
respectively, to the nucleotide sequence of VGAM297 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:632. 

[8807] Another function of VGAM297 is therefore inhibition of 
Plasminogen Activator, Tissue (PLAT, Accession 
NM_033011). Accordingly, utilities of VGAM297 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PLAT. Paxillin (PXN, Acces- 
sion NM_002859) is another VGAM297 host target gene. 
PXN BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by PXN, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of PXN BINDING SITE, designated SEQ ID:965, to the nu- 
cleotide sequence of VGAM297 RNA, herein designated 
VGAM RNA, also designated SEQ ID:632. 
[8808] Another function of VGAM297 is therefore inhibition of 

Paxillin (PXN, Accession NM.002859), a gene which inter- 
acts with multiple structural and signalling proteins. Ac- 
cordingly, utilities of VGAM297 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PXN. The function of PXN has been estab- 
lished by previous studies. Glenney and Zokas (1989) 
used an antiphosphotyrosine antibody to identify proteins 
that are phosphorylated in Rous sarcoma virus- 
transformed chick embryo fibroblasts, and found a 76-kD 
protein that localizes to focal adhesions at the ends of 
actin-containing stress fibers in nontransformed cells. 
Turner et al. (1990) purified this protein from chicken giz- 
zard smooth muscle, and named it paxillin ('paxillus' 
means 'small stake' or 'peg' in Latin) as a protein tethered 
to the membrane at focal adhesions. Paxillin migrates as a 
diffuse 65- to 70-kD band on SDS-PAGE. Salgia et al. 



(1995) stated that transmembrane integrin molecules (see 
OMIM Ref. No. 600536) connect the actin cytoskeleton to 
the extracellular matrix within focal adhesions. They 
cloned human paxillin by screening an expression library 
with antipaxillin antibody. The predicted 557-amino acid 
protein has a predicted molecular mass of 61 kD, but an 
observed molecular mass of 68 kD, suggesting that it is 
either posttranslationally modified or migrates aberrantly 
due to high (10%) proline content. The paxillin protein 
contains 4 LIM domains, a proline-rich domain containing 
a consensus SH3-binding site, and 3 potential 
SH2-binding sites. On Northern blots, paxillin was ex- 
pressed as a 3.7-kb mRNA in all tissues tested. Mazaki et 
al. (1997) found that the paxillin gene can be alternatively 
spliced to include 1 of 2 alternative exons, generating 
beta and gamma isoforms. As observed on Northern blots, 
Western blots, and with RT-PCR, the beta and gamma iso- 
forms are expressed only in certain cancer cell lines. The 
different isoforms had different affinities for cellular pro- 
teins, including vinculin (OMIM Ref. No. 193065) and FAK 
(OMIM Ref. No. 600758), suggesting that each acts as a 
distinct module involved in different functions of inte- 
grins. 



[8809] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 881 °] Salgia, R.; Li, J.-L; Lo, S. H.; Brunkhorst, B.; Kansas, G. S.; 
Sobhany, E. S.; Sun, Y.; Pisick, E.; Hallek, M.; Ernst, T.; 
Tantravahi, R.; Chen, L. B.; Griffin, J. D. : Molecular cloning 
of human paxillin, a focal adhesion protein phosphory- 
lated by P210(BCR/ABL). J. Biol. Chem. 270: 5039-5047, 
1995. ; and 

[8811] Mazaki, Y.; Hashimoto, S.; Sabe, H. : Monocyte cells and 
cancer cells express novel paxillin isoforms with different 
binding properties to focal adhesion proteins. J. Biol. 
Chem. 272: 74. 

[8812] Further studies establishing the function and utilities of 
PXN are found in John Hopkins OMIM database record ID 
602505, and in sited publications numbered 2020-2024 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by refer- 
ence. Ribonuclease/angiogenin Inhibitor (RNH, Accession 
XM_006139) is another VGAM297 host target gene. RNH 
BINDING SITE is HOST TARGET binding site found in the 
5 x untranslated region of mRNA encoded by RNH, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RNH BINDING SITE, designated SEQ ID:2536, to the nu- 
cleotide sequence of VGAM297 RNA, herein designated 
VGAM RNA, also designated SEQ ID:632. 
[8813] Another function of VGAM297 is therefore inhibition of 
Ribonuclease/angiogenin Inhibitor (RNH, Accession 
XM.006139), a gene which is an inhibitor of pancreatic 
rnase and angiogenin. may also function in the modula- 
tion of cellular activities. Accordingly, utilities of 
VGAM297 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RNH. The 
function of RNH has been established by previous studies. 
Placental ribonuclease inhibitor is a member of a family of 
proteinaceous cytoplasmic RNase inhibitors that occur in 
many tissues and bind to both intracellular and extracel- 
lular RNases. In addition to control of intracellular RNases, 
the inhibitor may have a role in the regulation of angio- 
genin (OMIM Ref. No. 105850). Ribonuclease inhibitor, of 
50,000 Da, binds to ribonucleases and holds them in a la- 
tent form. Since neutral and alkaline ribonucleases proba- 
bly play a critical role in the turnover of RNA in eukaryotic 
cells, RNH may be essential for control of mRNA turnover; 



the interaction of eukaryotic cells with ribonuclease may 
be reversible in vivo. Lee et al. (1988) determined the pri- 
mary structure of PRI from the cDNA. The mature protein 
encodes a 460-amino acid polypeptide with a molecular 
mass of 49,847 kD. The amino acid sequence contains 7 
direct internal repeat units, each 57 amino acids in length. 
These repeat units comprise 87% of the molecule. The av- 
erage degree of identity between any 2 is 39%. By study of 
human-rodent somatic cell hybrids and by in situ hy- 
bridization, Weremowicz et al. (1990) mapped the PRI 
gene to llpl5. The localization was further refined to 
llpl5.5, distal to the IGF2 gene, by in situ hybridization 
to metaphase chromosomes from a cell line with a well- 
characterized translocation involving a breakpoint be- 
tween IGF2 (OMIM Ref. No. 147470) and HRAS (OMIM Ref. 
No. 190020). Zneimer et al. (1990) localized the RNH gene 
to llpl5.5 by in situ hybridization 

[8814] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8815] Weremowicz, S.; Fox, E. A.; Morton, C. C; Vallee, B. L. : 

The placental ribonuclease inhibitor (RNH) gene is located 
on chromosome subband llpl5.5. Genomics 8: 717-721, 



1990. ; and 

[8816] Zneimer, S. M.; Crawford, D.; Schneider, N. R.; Beutler, B. : 
Mapping of the human ribonuclease inhibitor gene (RNH) 
to chromosome llpl5 by in situ hybridization. Genomics 
8: 175-178, 19. 

[8817] Further studies establishing the function and utilities of 
RNH are found in John Hopkins OMIM database record ID 
173320, and in sited publications numbered 2209-2211 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Sodium Channel, 
Voltage-gated, Type IV, Alpha Polypeptide (SCN4A, Acces- 
sion NM.000334) is another VGAM297 host target gene. 
SCN4A BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
SCN4A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SCN4A BINDING SITE, designated SEQ 
ID:730, to the nucleotide sequence of VGAM297 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:632. 

[8818] Another function of VGAM297 is therefore inhibition of 
Sodium Channel, Voltage-gated, Type IV, Alpha Polypep- 



tide (SCN4A, Accession NM_000334). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with SCN4A. 
SH3-domain GRB2-like 1 (SH3GL1, Accession 
NM_003025) is another VGAM297 host target gene. 
SH3GL1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
SH3GL1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SH3GL1 BINDING SITE, designated SEQ 
ID:982, to the nucleotide sequence of VGAM297 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:632. 

[8819] Another function of VGAM297 is therefore inhibition of 
SH3-domain GRB2-like 1 (SH3GL1, Accession 
NM_003025). Accordingly, utilities of VGAM297 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SH3GL1. Zinc Finger Protein 
261 (ZNF261, Accession NM.005096) is another 
VGAM297 host target gene. ZNF261 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by ZNF261, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ZNF261 BINDING 
SITE, designated SEQ ID:1184, to the nucleotide sequence 
of VGAM297 RNA, herein designated VGAM RNA, also 
designated SEQ ID:632. 
[8820] Another function of VGAM297 is therefore inhibition of 
Zinc Finger Protein 261 (ZNF261, Accession NM_005096). 
Accordingly, utilities of VGAM297 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF261. A Kinase (PRKA) Anchor Protein 3 
(AKAP3, Accession NM.006422) is another VGAM297 host 
target gene. AKAP3 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by AKAP3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of AKAP3 BINDING SITE, designated SEQ 
ID: 1300, to the nucleotide sequence of VGAM297 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:632. 

[8821] Another function of VGAM297 is therefore inhibition of A 
Kinase (PRKA) Anchor Protein 3 (AKAP3, Accession 



NM_006422). Accordingly, utilities of VGAM297 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AKAP3. C3F (Accession 
NM_005768) is another VCAM297 host target gene. C3F 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by C3F, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
C3F BINDING SITE, designated SEQ ID:1246, to the nu- 
cleotide sequence of VGAM297 RNA, herein designated 
VGAM RNA, also designated SEQ ID:632. 
[8822] Another function of VGAM297 is therefore inhibition of 
C3F (Accession NM_005768). Accordingly, utilities of 
VGAM297 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C3F. 
CL24751 (Accession XM.035634) is another VGAM297 
host target gene. CL24751 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by CL24751, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of CL24751 BINDING SITE, 



designated SEQ ID:2698, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:632. 

[8823] Another function of VGAM297 is therefore inhibition of 

CL24751 (Accession XM.035634). Accordingly, utilities of 
VGAM297 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CL24751. 
DIS3 (Accession NM.014953) is another VGAM297 host 
target gene. DIS3 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by DIS3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DIS3 BINDING SITE, designated SEQ ID:1597, 
to the nucleotide sequence of VGAM297 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:632. 

[8824] Another function of VGAM297 is therefore inhibition of 
DIS3 (Accession NM_014953). Accordingly, utilities of 
VGAM297 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DIS3. 
FLJ10700 (Accession NM.018182) is another VGAM297 
host target gene. FLJ 10700 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by FLJ 10700, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10700 BINDING SITE, 
designated SEQ ID: 1794, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:632. 

[8825] Another function of VGAM297 is therefore inhibition of 

FLJ10700 (Accession NM_018182). Accordingly, utilities of 
VGAM297 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10700. 
FLJ13102 (Accession NM.024887) is another VGAM297 
host target gene. FLJ 13 102 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ 13 102, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13102 BINDING SITE, 
designated SEQ ID:2104, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:632. 

[8826] Another function of VGAM297 is therefore inhibition of 

FLJ13102 (Accession NM.024887). Accordingly, utilities of 



VGAM297 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13102. 
FLJ32978 (Accession NM.144625) is another VGAM297 
host target gene. FLJ32978 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ32978, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ32978 BINDING SITE, 
designated SEQ ID:2488, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:632. 
[8827] Another function of VGAM297 is therefore inhibition of 

FLJ32978 (Accession NM.144625). Accordingly, utilities of 
VGAM297 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32978. 
Heat Shock 27kDa Protein Family, Member 7 
(cardiovascular) (HSPB7, Accession NM.014424) is another 
VGAM297 host target gene. HSPB7 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by HSPB7, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of HSPB7 BINDING SITE, 
designated SEQ ID: 1499, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:632. 

[8828] Another function of VGAM297 is therefore inhibition of 
Heat Shock 27kDa Protein Family, Member 7 
(cardiovascular) (HSPB7, Accession NM_014424). Accord- 
ingly, utilities of VGAM297 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HSPB7. HTCD37 (Accession XM.041884) is an- 
other VGAM297 host target gene. HTCD37 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by HTCD37, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of HTCD37 
BINDING SITE, designated SEQ ID:2796, to the nucleotide 
sequence of VGAM297 RNA, herein designated VGAM 
RNA, also designated SEQ ID:632. 

[8829] Another function of VGAM297 is therefore inhibition of 
HTCD37 (Accession XM_041884). Accordingly, utilities of 
VGAM297 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HTCD37. 



KIAA0280 (Accession XM.166238) is another VGAM297 
host target gene. KIAA0280 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0280, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0280 BINDING SITE, 
designated SEQ ID:3537, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:632. 
[8830] Another function of VGAM297 is therefore inhibition of 
KIAA0280 (Accession XM_166238). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0280. KIAA0450 (Accession NM.014638) is another 
VGAM297 host target gene. KIAA0450 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA0450, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0450 BINDING SITE, designated SEQ ID: 15 11, to the 
nucleotide sequence of VGAM297 RNA, herein designated 



VGAM RNA, also designated SEQ ID:632. 

[8831] Another function of VGAM297 is therefore inhibition of 
KIAA0450 (Accession NM_014638). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0450. KIAA0731 (Accession XM.039975) is another 
VGAM297 host target gene. KIAA0731 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0731, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0731 BINDING SITE, designated SEQ ID:2767, to the 
nucleotide sequence of VGAM297 RNA, herein designated 
VGAM RNA, also designated SEQ ID:632. 

[8832] Another function of VGAM297 is therefore inhibition of 
KIAA0731 (Accession XM_039975). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0731. KIAA1462 (Accession XM.166132) is another 
VGAM297 host target gene. KIAA1462 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1462, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1462 BINDING SITE, designated SEQ ID:3523, to the 
nucleotide sequence of VGAM297 RNA, herein designated 
VGAM RNA, also designated SEQ ID:632. 
[8833] Another function of VGAM297 is therefore inhibition of 
KIAA1462 (Accession XM.166132). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1462. LIM Domain Kinase 2 (LIMK2, Accession 
NM.016733) is another VGAM297 host target gene. LIMK2 
BINDING SITE1 and LIMK2 BINDING SITE2 are HOST TAR- 
GET binding sites found in untranslated regions of mRNA 
encoded by LIMK2, corresponding to HOST TARGET bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of LIMK2 BINDING SITE1 and LIMK2 
BINDING SITE2, designated SEQ ID:1710 and SEQ ID:1225 
respectively, to the nucleotide sequence of VGAM297 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:632. 

[8834] Another function of VGAM297 is therefore inhibition of 



LIM Domain Kinase 2 (LIMK2, Accession NM.016733). Ac- 
cordingly, utilities of VGAM297 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LIMK2. MGC3101 (Accession NM.024043) is 
another VGAM297 host target gene. MGC3101 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3101, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3101 BINDING SITE, designated SEQ ID:2046, to the 
nucleotide sequence of VGAM297 RNA, herein designated 
VGAM RNA, also designated SEQ ID:632. 
[8835] Another function of VGAM297 is therefore inhibition of 
MGC3101 (Accession NM_024043). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC3101. Nuclear Receptor Coactivator 2 (NCOA2, Ac- 
cession NM_006540) is another VGAM297 host target 
gene. NCOA2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
NCOA2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of NCOA2 BINDING SITE, designated SEQ 
ID: 1307, to the nucleotide sequence of VGAM297 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:632. 

[8836] Another function of VGAM297 is therefore inhibition of 
Nuclear Receptor Coactivator 2 (NCOA2, Accession 
NM_006540). Accordingly, utilities of VGAM297 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NCOA2. RNA Binding Motif 
Protein 14 (RBM14, Accession NM_006328) is another 
VGAM297 host target gene. RBM14 BINDING SITE is HOST 
TARGET binding site found in the 3 N untranslated region 
of mRNA encoded by RBM14, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of RBM14 BINDING SITE, 
designated SEQ ID: 1289, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:632. 

[8837] Another function of VGAM297 is therefore inhibition of 
RNA Binding Motif Protein 14 (RBM14, Accession 
NM_006328). Accordingly, utilities of VGAM297 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RBM14. SCYA5 (Accession 
NM_002985) is another VGAM297 host target gene. 
SCYA5 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by SCYA5, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of SCYA5 BINDING SITE, designated SEQ ID:979, 
to the nucleotide sequence of VGAM297 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:632. 
[8838] Another function of VGAM297 is therefore inhibition of 
SCYA5 (Accession NM_002985). Accordingly, utilities of 
VGAM297 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCYA5. 
U5-116KD (Accession NM.004247) is another VGAM297 
host target gene. U5-116KD BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by U5-116KD, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of U5-116KD BINDING 
SITE, designated SEQ ID:1095, to the nucleotide sequence 



of VGAM297 RNA, herein designated VGAM RNA, also 
designated SEQ ID:632. 

[8839] Another function of VGAM297 is therefore inhibition of 
U5-116KD (Accession NM_004247). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
U5-116KD. WSB1 (Accession NM.134264) is another 
VGAM297 host target gene. WSB1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by WSB1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of WSB1 BINDING SITE, 
designated SEQ ID:2429, to the nucleotide sequence of 
VGAM297 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:632. 

[8840] Another function of VGAM297 is therefore inhibition of 
WSB1 (Accession NM_134264). Accordingly, utilities of 
VGAM297 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WSB1. 
LOC144501 (Accession XM.096612) is another VGAM297 
host target gene. LOC144501 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 



mRNA encoded by LOC144501, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC144501 BINDING 
SITE, designated SEQ ID:3268, to the nucleotide sequence 
of VGAM297 RNA, herein designated VGAM RNA, also 
designated SEQ ID:632. 

[8841] Another function of VGAM297 is therefore inhibition of 

LOC144501 (Accession XM_096612). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144501. LOC146940 (Accession XM.085648) is an- 
other VGAM297 host target gene. LOC146940 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC146940, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146940 BINDING SITE, designated SEQ ID:3101, to 
the nucleotide sequence of VGAM297 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:632. 

[8842] Another function of VGAM297 is therefore inhibition of 

LOC146940 (Accession XM_085648). Accordingly, utilities 



of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146940. LOC197003 (Accession XM.113798) is an- 
other VGAM297 host target gene. LOC197003 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC197003, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197003 BINDING SITE, designated SEQ ID:3418, to 
the nucleotide sequence of VGAM297 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:632. 
[8843] Another function of VGAM297 is therefore inhibition of 

LOC197003 (Accession XM_113798). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC197003. LOC200953 (Accession XM.117302) is an- 
other VGAM297 host target gene. LOC200953 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC200953, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC200953 BINDING SITE, designated SEQ ID:3482, to 
the nucleotide sequence of VGAM297 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:632. 

[8844] Another function of VGAM297 is therefore inhibition of 

LOC200953 (Accession XM_117302). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200953. LOC257541 (Accession XM.175175) is an- 
other VGAM297 host target gene. LOC257541 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC257541, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257541 BINDING SITE, designated SEQ ID:3746, to 
the nucleotide sequence of VGAM297 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:632. 

[8845] Another function of VGAM297 is therefore inhibition of 

LOC257541 (Accession XM.175175). Accordingly, utilities 
of VGAM297 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257541. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 298 (VGAM298) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8846] VGAM298 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM298 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8847] VGAM298 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM298 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8848] VGAM298 gene encodes a VGAM298 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM298 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM298 precursor RNA is designated SEQ 
ID:284, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:284 is 
located at position 173577 relative to the genome of Vac- 



cinia Virus. 

[8849] VGAM298 precursor RNA folds onto itself, forming 

VGAM298 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8850] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM298 folded precursor RNA into VGAM298 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM298 RNA is designated SEQ ID:633, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8851] VGAM298 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM298 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 98 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8852] VGAM298 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM298 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM298 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM298 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM298 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8853] The complementary binding of VGAM298 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM298 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM298 host tar- 
get RNA into VGAM298 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8854] | t j S appreciated that VGAM298 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM298 host target genes. The mRNA of 
each one of this plurality of VGAM298 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM298 RNA, herein designated VGAM 
RNA, and which when bound by VGAM298 RNA causes in- 
hibition of translation of respective one or more VGAM298 
host target proteins. 



[8855] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM298 gene, herein designated VGAM GENE, on one or 
more VGAM298 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[8856] it is yet further appreciated that a function of VGAM298 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM298 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM298 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM298 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8857] Nucleotide sequences of the VCAM298 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM298 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM298 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM298 are further 
described hereinbelow with reference to Table 1. 

[8858] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM298 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM298 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8859] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM298 gene, herein designated VGAM is 
inhibition of expression of VGAM298 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM298 correlate with, and may be deduced 



from, the identity of the target genes which VGAM298 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8860] G2 (Accession XM.0395 15) is a VGAM298 host target 
gene. G2 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
G2, corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of G2 BINDING SITE, designated SEQID:2756, to 
the nucleotide sequence of VGAM298 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:633. 

[8861] a function of VGAM298 is therefore inhibition of G2 
(Accession XM.039515). Accordingly, utilities of 
VGAM298 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with G2. RAS 
(RAD and GEM)-like GTP-binding (REM, Accession 
NM_014012) is another VGAM 2 98 host target gene. REM 
BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by REM, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



REM BINDING SITE, designated SEQ ID: 1462, to the nu- 
cleotide sequence of VGAM298 RNA, herein designated 
VGAM RNA, also designated SEQ ID:633. 
[8862] Another function of VGAM298 is therefore inhibition of 
RAS (RAD and GEM)-like GTP-binding (REM, Accession 
NM.014012). Accordingly, utilities of VGAM298 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with REM. LOC90321 (Accession 
XM.030896) is another VGAM 2 98 host target gene. 
LOC90321 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC90321, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of LOC90321 BINDING SITE, designated SEQ 
ID:2631, to the nucleotide sequence of VGAM298 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:633. 

[8863] Another function of VGAM298 is therefore inhibition of 
LOC90321 (Accession XM_030896). Accordingly, utilities 
of VGAM298 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90321. LOC91650 (Accession XM.039853) is another 



VGAM298 host target gene. LOC91650 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC91650, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91650 BINDING SITE, designated SEQ ID:2766, to the 
nucleotide sequence of VGAM298 RNA, herein designated 
VGAM RNA, also designated SEQ ID:633. 

[8864] Another function of VGAM298 is therefore inhibition of 
LOC91650 (Accession XM.039853). Accordingly, utilities 
of VGAM298 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91650. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 299 (VGAM299) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8865] VGAM299 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM299 was detected is described 



hereinabove with reference to Figs. 1-8. 

[8866] VGAM299 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM299 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8867] VGAM299 gene encodes a VGAM299 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM299 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM299 precursor RNA is designated SEQ 
ID:285, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:285 is 
located at position 168765 relative to the genome of Vac- 
cinia Virus. 

[8868] VGAM299 precursor RNA folds onto itself, forming 

VGAM299 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 



accurate or partial inversed- reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8869] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM299 folded precursor RNA into VGAM299 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 25%) nucleotide se- 
quence of VGAM299 RNA is designated SEQ ID:634, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8870] VGAM299 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM299 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 2 99 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[8871] VGAM299 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM299 host target 
RNA, herein designated VCAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM299 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM299 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM299 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[8872] The complementary binding of VGAM299 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM299 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM299 host tar- 
get RNA into VGAM299 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8873] it is appreciated that VGAM299 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM299 host target genes. The mRNA of 
each one of this plurality of VGAM299 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM299 RNA, herein designated VGAM 
RNA, and which when bound by VGAM299 RNA causes in- 
hibition of translation of respective one or more VGAM299 
host target proteins. 

[8874] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM299 gene, herein designated VGAM GENE, on one or 
more VGAM299 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 



cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8875] | t j S y et further appreciated that a function of VGAM299 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM299 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM299 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM299 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8876] Nucleotide sequences of the VGAM299 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM299 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 



of VGAM299 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM299 are further 
described hereinbelow with reference to Table 1. 

[8877] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM299 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM299 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8878] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM299 gene, herein designated VGAM is 
inhibition of expression of VGAM299 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM299 correlate with, and may be deduced 
from, the identity of the target genes which VGAM299 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8879] CD28 Antigen (Tp44) (CD28, Accession NM.006139) is a 
VGAM299 host target gene. CD28 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by CD28, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CD28 BINDING SITE, 
designated SEQ ID: 1274, to the nucleotide sequence of 
VGAM299 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:634. 
[8880] A function of VGAM299 is therefore inhibition of CD28 
Antigen (Tp44) (CD28, Accession NM.006139), a gene 
which possibly involved in t-cell activation. Accordingly, 
utilities of VGAM299 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CD28. The function of CD28 has been established by 
previous studies. Monoclonal antibodies recognize 3 anti- 
gens, CD3 (OMIM Ref. No. 186790), CD2 (OMIM Ref. No. 
186990), and CD28 (Tp44), that cause human T cells to 
proliferate in the presence of phorbol esters. Whereas 
CD3 appeared to be involved in transduction of the signal 
generated by antigen binding to the T-cell receptor, the 
role of the CD2 and CD28 antigens in physiologic prolif- 
eration was not understood. Aruffo and Seed (1987) iso- 
lated a cDNA clone encoding CD28 by a simple and highly 
efficient cloning strategy based on transient expression. 
In COS cells the CD28 encodes a highly glycosylated 
membrane protein with homology to the immunoglobulin 



superfamily. Animal model experiments lend further sup- 
port to the function of CD28. CD28 undergoes tyrosine 
phosphorylation after interacting with its ligand, B7 
(CD80; 112203). Phosphorylation of tyrl73 (tyrl70 in 
mouse) in the cytoplasmic domain of CD28 allows the re- 
cruitment of signaling proteins such as phosphatidylinosi- 
tol 3-kinase (see OMIM Ref. No. PIK3R1; 171833), GRB2 
(OMIM Ref. No. 108355), and GADS (GRAP2; 604518) via 
their SH2 domains. Okkenhaug et al. (2001) reconstituted 
CD28 knockout mice with transgenes encoding wildtype 
Cd28 or Cd28 carrying a tyrl70-to-phe mutation. Mutant 
Cd28 did not bind to the SH2 domain of PIK3R1, resulting 
in diminished protein kinase B (OMIM Ref. No. 164730) 
activation. Mutant Cd28 was able to prevent the induction 
of anergy, to promote T-cell proliferation and interleukin- 
2 (IL2; 147680) secretion, and to provide B-cell help, but 
was unable to upregulate expression of the prosurvival 
protein BCLXL (OMIM Ref. No. 600039). The defect in 
BCLXL upregulation was correlated with increased suscep- 
tibility of the T cells to gamma radiation. Okkenhaug et al. 
(2001) suggested that other tyrosine residues or asnl72 
may be critical to functions not affected by the 
tyrl70-to-phe mutation. 



[8881] ^ is appreciated that the abovementioned animal model 
for CD28 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8882] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8883] Aruffo, A.; Seed, B. : Molecular cloning of a CD28 cDNA by 
a high-efficiency COS cell expression system. Proc. Nat. 
Acad. Sci. 84: 8573-8577, 1987. ; and 

[8884] okkenhaug, K.; Wu, L; Garza, K. M.; La Rose, J.; Khoo, W.; 
Odermatt, B.; Mak, T. W.; Ohashi, P. S.; Rottapel, R. : A 
point mutation in CD28 distinguishes proliferative signals 
from sur. 

[8885] Further studies establishing the function and utilities of 

CD28 are found in John Hopkins OMIM database record ID 
186760, and in sited publications numbered 1323-95 and 
1324-1327 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence.ATP-binding Cassette, Sub-family A (ABC1), Member 
6 (ABCA6, Accession NM_080284) is another VGAM299 
host target gene. ABCA6 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by ABCA6, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ABCA6 BINDING SITE, des- 
ignated SEQ ID:2374, to the nucleotide sequence of 
VGAM299 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:634. 

[8886] Another function of VGAM299 is therefore inhibition of 
ATP-binding Cassette, Sub-family A (ABC1), Member 6 
(ABCA6, Accession NM.080284). Accordingly, utilities of 
VGAM299 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ABCA6. 
FLJ21302 (Accession NM.022901) is another VGAM299 
host target gene. FLJ21302 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ21302, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21302 BINDING SITE, 
designated SEQ ID:2021, to the nucleotide sequence of 
VGAM299 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:634. 

[8887] Another function of VGAM299 is therefore inhibition of 



FLJ21302 (Accession NM_022901). Accordingly, utilities of 
VGAM299 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21302. 
Solute Carrier Family 7, (cationic amino acid transporter, 
y+ system) Member 11 (SLC7A11, Accession NM.014331) 
is another VGAM299 host target gene. SLC7A11 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by SLC7A11, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SLC7A11 BINDING SITE, designated SEQ ID:1492, to the 
nucleotide sequence of VGAM299 RNA, herein designated 
VGAM RNA, also designated SEQ ID:634. 
[8888] Another function of VGAM299 is therefore inhibition of 
Solute Carrier Family 7, (cationic amino acid transporter, 
y+ system) Member 11 (SLC7A11, Accession NM_014331). 
Accordingly, utilities of VGAM299 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SLC7A11. Fig. 1 further provides a con- 
ceptual description of a novel bioinformatically detected 
viral gene of the present invention, referred to here as Vi- 
ral Genomic Address Messenger 300 (VGAM300) viral 



gene, which modulates expression of respective host tar- 
get genes thereof, the function and utility of which host 
target genes is known in the art. 

[8889] VGAM300 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM300 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8890] VGAM300 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM300 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8891] VGAM 3 00 gene encodes a VGAM 3 00 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM300 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM300 precursor RNA is designated SEQ 
ID:286, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:286 is 
located at position 172477 relative to the genome of Vac- 
cinia Virus. 

[8892] VGAM 3 00 precursor RNA folds onto itself, forming 



VGAM300 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8893] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 3 00 folded precursor RNA into VGAM300 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM300 RNA is designated SEQ ID:635, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8894] VGAM 3 00 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 00 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 00 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8895] VGAM300 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM300 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM300 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 00 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM300 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[8896] The complementary binding of VGAM300 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM300 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 00 host tar- 
get RNA into VGAM300 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8897] it i S appreciated that VGAM 3 00 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 3 00 host target genes. The mRNA of 
each one of this plurality of VGAM300 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM300 RNA, herein designated VGAM 
RNA, and which when bound by VGAM300 RNA causes in- 
hibition of translation of respective one or more VGAM300 
host target proteins. 

[8898] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM300 gene, herein designated VGAM GENE, on one or 
more VGAM300 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
N Perspective: Glimpses of a tiny RNA world N , Science 
294,779 (2001)). 
[8899] | t j S yet further appreciated that a function of VGAM 3 00 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM300 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM300 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM300 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[8900] Nucleotide sequences of the VGAM300 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 3 00 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM300 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 00 are further 
described hereinbelow with reference to Table 1. 

[8901] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM300 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM300 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8902] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM300 gene, herein designated VGAM is 
inhibition of expression of VGAM300 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM300 correlate with, and may be deduced 
from, the identity of the target genes which VGAM300 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 

[8903] Adaptor- related Protein Complex 2, Beta 1 Subunit 

(AP2B1, Accession NM.001282) is a VGAM300 host target 
gene. AP2B1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
AP2B1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of AP2B1 BINDING SITE, designated SEQ ID:814, 
to the nucleotide sequence of VGAM300 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:635. 

[8904] a function of VGAM 3 00 is therefore inhibition of Adaptor- 
related Protein Complex 2, Beta 1 Subunit (AP2B1, Acces- 
sion NM_001282), a gene which links clathrin to receptors 
in coated vesicles. Accordingly, utilities of VGAM300 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with AP2B1. The function of 
AP2B1 has been established by previous studies. The beta 
adaptin subunit of the clathrin coat assembly complex, 
also referred to as AP2-beta, was cloned from human, rat 
and bovine cDNA libraries by Ponnambalam et al. (1990) 
who found that the predicted 937-amino acid proteins are 
totally conserved between species. The protein is part of 



the AP2 coat assembly protein complex (see OMIM Ref. 
No. 601024) and links clathrin (OMIM Ref. No. 118960) to 
receptors in the coated vesicles. Druck et al. (1995) used a 
probe from the 3-prime UTR of the human cDNA to map 
the gene to chromosome 17. Hybrids with portions of 
chromosome 17 were then used to localize CLAPB1 to 
17qll.2-ql2. 

[8905] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8906] Druck, t.; Gu, Y.; Prabhala. C; Cannizzaro, L. A.; Park, 

S.-H.; Huebner, K.; Keen, J. H. : Chromosome localization 
of human genes for clathrin adaptor polypeptides 
AP2-beta and AP50 and the clathrin-binding protein, VCP. 
Genomics 30: 94-97, 1995. ; and 

[8907] Ponnambalam, S.; Robinson, M. S.; Jackson, A. P.; Peiperl, 
L; Parham, P. : Conservation and diversity in families of 
coated vesicle adaptins. J. Biol. Chem. 265: 4814-4820, 
1990. 

[8908] Further studies establishing the function and utilities of 
AP2B1 are found in John Hopkins OMIM database record 
ID 601025, and in sited publications numbered 
2239-2240 listed in the bibliography section hereinbelow, 



which are also hereby incorporated by refer- 
ence. Glutamic-oxaloacetic Transaminase 1, Soluble 
(aspartate aminotransferase 1) (GOT1, Accession 
NM_002079) is another VGAM300 host target gene. GOT1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by GOT1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
GOT1 BINDING SITE, designated SEQ ID:897, to the nu- 
cleotide sequence of VGAM300 RNA, herein designated 
VGAM RNA, also designated SEQ ID:635. 
[8909] Another function of VGAM300 is therefore inhibition of 
Glutamic-oxaloacetic Transaminase 1, Soluble (aspartate 
aminotransferase 1) (GOT1, Accession NM_002079), a 
gene which reversiblly transfers amino group from aspar- 
tate to 2-oxoglutarate to form oxaloacetate and gluta- 
mate. Accordingly, utilities of VGAM300 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with GOT1. The function of GOT1 has 
been established by previous studies. Glutamate oxaloac- 
etate transaminase (EC 2.6.1.1) is a ubiquitous pyridoxal 
phosphate-dependent enzyme which exists in both mito- 



chondrial (OMIM Ref. No. 138150) and cytosolic forms. 
The enzyme plays an important role in amino acid 
metabolism and in the urea and tricarboxylic acid cycles. 
The 2 isoenzymes are homodimeric. In liver about 80% of 
the enzyme activity is mitochondrial in origin, whereas in 
serum the enzyme activity is largely cytosolic. Although 
the mitochondrial and soluble forms of GOT are coded by 
different chromosomes (according to a rule that has few 
exceptions; McKusick, 1986), the 2 show close homology 
in amino acid sequence and were presumably derived 
from a common ancestral gene (Ford et al., 1980; Doonan 
et al., 1984). Panteghini (1990) reviewed the clinical use- 
fulness of assays for aspartate aminotransferase (AST) 
isoenzymes in serum. By analysis of mouse-human so- 
matic cell hybrids, Creagan et al. (1973) concluded that 
the structural locus for cytoplasmic glutamate oxaloac- 
etate transaminase is on chromosome 10. Spritz et al. 
(1979) studied soluble GOT activity in fibroblasts of 2 
persons with duplications of the long arm of chromosome 
10. Since the 2 differed by only half a band, the authors 
concluded that the structural locus is on band 10q24. 
Koch et al. (1981) pointed out that GOT1 and LI PA (OMIM 
Ref. No. 278000) are also syntenic on chromosome 19 of 



the mouse. Junien et al. (1982) assigned GOT1 and 
PGAMA (OMIM Ref. No. 172250) to 10q26.1 (or 10q25.3) 
by dosage studies. Pol et al. (1988) cloned cDNAs corre- 
sponding to human liver cytosolic and mitochondrial as- 
partate aminotransferase mRNAs. Pol et al. (1989) used 
these cDNA probes to locate the GOT1 gene in the region 
10q24.1-q25.1 by in situ hybridization. Wang et al. 
(1999) located the GOT1 gene within the critical region for 
the urofacial syndrome (OMIM Ref. No. 236730), between 
markers D10S198 and D10S2494, but excluded it as a 
candidate for that disorder by mutation analysis. 

[8910] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[891 1] McKusick, V. A. : The morbid anatomy of the human 

genome: a review of gene mapping in clinical medicine 
(part 1). Medicine 65: 1-33, 1986. ; and 

[8912] Wangj c._y. ; Huang, Y.-Q.; Shi, J.-O.; Marron, M. P.; Ruan, 
Q.-G.; Hawkins-Lee, B.; Ochoa, B.; She,J.-X. : Genetic ho- 
mogeneity, high-resolution mapping, and mutation analy- 
sis of the u. 

[8913] Further studies establishing the function and utilities of 

GOT1 are found in John Hopkins OMIM database record ID 



138180, and in sited publications numbered 2757-2758, 
690, 2759-2761, 2763, 2767-2769, 402, 88 and 
2770-2774 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Zinc Fin- 
ger Protein 14 (KOX 6) (ZNF14, Accession NM.021030) is 
another VGAM300 host target gene. ZNF14 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ZNF14, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZNF14 BIND- 
ING SITE, designated SEQ ID:1934, to the nucleotide se- 
quence of VGAM300 RNA, herein designated VGAM RNA, 
also designated SEQ ID:635. 
[8914] Another function of VGAM300 is therefore inhibition of 
Zinc Finger Protein 14 (KOX 6) (ZNF14, Accession 
NM.021030). Accordingly, utilities of VGAM 3 00 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF14. FLJ11827 
(Accession NM.025093) is another VGAM300 host target 
gene. FLJ11827 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ11827, corresponding to a HOST TARGET binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ11827 BINDING SITE, designated 
SEQ ID:2136, to the nucleotide sequence of VGAM300 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:635. 

[8915] Another function of VGAM300 is therefore inhibition of 

FLJ11827 (Accession NM_025093). Accordingly, utilities of 
VGAM300 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11827. 
Hairy/enhancer-of-split Related with YRPW Motif-like 
(HEYL, Accession NM.014571) is another VGAM300 host 
target gene. HEYL BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by HEYL, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HEYL BINDING SITE, designated SEQ ID: 1507, 
to the nucleotide sequence of VGAM300 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:635. 

[8916] Another function of VGAM300 is therefore inhibition of 
Hairy/enhancer-of-split Related with YRPW Motif-like 
(HEYL, Accession NM_014571). Accordingly, utilities of 



VGAM300 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HEYL. 
LOC158722 (Accession XM.088653) is another VGAM300 
host target gene. LOC158722 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC158722, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC158722 BINDING 
SITE, designated SEQ ID:3226, to the nucleotide sequence 
of VGAM300 RNA, herein designated VGAM RNA, also 
designated SEQ ID:635. 
[8917] Another function of VGAM300 is therefore inhibition of 

LOC158722 (Accession XM_088653). Accordingly, utilities 
of VGAM300 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158722. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 301 (VGAM301) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[8918] VGAM301 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM301 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8919] VGAM301 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM301 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8920] VGAM 301 gene encodes a VGAM301 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM301 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM301 precursor RNA is designated SEQ 
ID:287, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:287 is 
located at position 174245 relative to the genome of Vac- 
cinia Virus. 

[8921] VGAM 301 precursor RNA folds onto itself, forming 

VGAM301 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8922] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM301 folded precursor RNA into VGAM301 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM301 RNA is designated SEQ ID:636, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8923] VGAM301 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM301 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 301 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 



CODING and 3^UTR respectively. 
[8924] VGAM301 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM301 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM301 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 301 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM301 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[8925] The complementary binding of VGAM301 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM301 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM301 host tar- 
get RNA into VGAM301 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8926] it is appreciated that VGAM301 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM301 host target genes. The mRNA of 
each one of this plurality ofVGAM301 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM301 RNA, herein designated VGAM 
RNA, and which when bound by VGAM301 RNA causes in- 
hibition of translation of respective one or more VGAM301 
host target proteins. 

t 8927 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM301 gene, herein designated VGAM GENE, on one or 
more VGAM301 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8928] | t j S yet further appreciated that a function of VGAM301 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM301 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM301 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM301 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8929] Nucleotide sequences of the VGAM301 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM301 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM301 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 301 are further 
described hereinbelow with reference to Table 1. 

[8930] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM301 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM301 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8931] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM301 gene, herein designated VGAM is 
inhibition of expression of VGAM301 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM301 correlate with, and may be deduced 
from, the identity of the target genes which VGAM301 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8932] a Disintegrin-like and Metalloprotease (reprolysin type) 
with Thrombospondin Type 1 Motif, 5 (aggrecanase-2) 



(ADAMTS5, Accession NM.007038) is a VGAM301 host 
target gene. ADAMTS5 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by ADAMTS5, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ADAMTS5 BINDING SITE, 
designated SEQ ID: 1350, to the nucleotide sequence of 
VGAM301 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:636. 
[8933] A function of VGAM301 is therefore inhibition of A Disin- 
tegrin-like and Metalloprotease (reprolysin type) with 
Thrombospondin Type 1 Motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NM_007038), a gene which cleaves 
aggrecan, a cartilage proteoglycan, and may be involved 
in its turnover. Accordingly, utilities of VGAM301 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ADAMTS5. The function of 
ADAMTS5 and its association with various diseases and 
clinical conditions, has been established by previous stud- 
ies, as described hereinabove with reference to 
VGAM49.Solute Carrier Family 38, Member 4 (SLC38A4, 
Accession NM.018018) is another VGAM 301 host target 



gene. SLC38A4 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC38A4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC38A4 BINDING SITE, designated SEQ 
ID: 1774, to the nucleotide sequence of VGAM301 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:636. 

[8934] Another function of VGAM301 is therefore inhibition of 
Solute Carrier Family 38, Member 4 (SLC38A4, Accession 
NM.018018). Accordingly, utilities of VGAM301 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC38A4. Fig. 1 further 
provides a conceptual description of a novel bioinformati- 
cally detected viral gene of the present invention, referred 
to here as Viral Genomic Address Messenger 302 
(VGAM302) viral gene, which modulates expression of re- 
spective host target genes thereof, the function and utility 
of which host target genes is known in the art. 

[8935] VGAM302 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM302 was detected is described 



hereinabove with reference to Figs. 1-8. 

[8936] VGAM302 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM302 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8937] VGAM302 gene encodes a VGAM 3 02 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM302 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM302 precursor RNA is designated SEQ 
ID:288, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:288 is 
located at position 175500 relative to the genome of Vac- 
cinia Virus. 

[8938] VGAM302 precursor RNA folds onto itself, forming 

VGAM302 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 



accurate or partial inversed- reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[8939] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM302 folded precursor RNA into VGAM302 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM 3 02 RNA is designated SEQ ID:637, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8940] VGAM302 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM302 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 02 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[8941] VGAM302 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM302 host target 
RNA, herein designated VCAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM302 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM302 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM302 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[8942] The complementary binding of VGAM302 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM302 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM302 host tar- 
get RNA into VGAM302 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8943] | t j S appreciated that VGAM 3 02 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM302 host target genes. The mRNA of 
each one of this plurality of VGAM302 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM302 RNA, herein designated VGAM 
RNA, and which when bound by VGAM302 RNA causes in- 
hibition of translation of respective one or more VGAM302 
host target proteins. 

[8944] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM302 gene, herein designated VGAM GENE, on one or 
more VGAM302 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 



cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8945] | t j S y et further appreciated that a function of VGAM302 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM302 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM302 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM302 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8946] Nucleotide sequences of the VGAM302 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM302 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 



of VGAM302 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM302 are further 
described hereinbelow with reference to Table 1. 

[8947] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM 3 02 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM302 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8948] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM302 gene, herein designated VGAM is 
inhibition of expression of VGAM302 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM302 correlate with, and may be deduced 
from, the identity of the target genes which VGAM302 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8949] Solute Carrier Family 19 (thiamine transporter), Member 2 
(SLC19A2, Accession XM.044421) is a VGAM 3 02 host tar- 
get gene. SLC19A2 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by SLC19A2, corresponding to a HOST TARGET binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of SLC19A2 BINDING SITE, designated 
SEQ ID:2835, to the nucleotide sequence of VGAM302 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:637. 

[8950] a function of VGAM302 is therefore inhibition of Solute 
Carrier Family 19 (thiamine transporter), Member 2 
(SLC19A2, Accession XM.044421). Accordingly, utilities of 
VGAM302 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC19A2. 
Collectin Sub-family Member 12 (COLEC12, Accession 
NM.030781) is another VGAM 3 02 host target gene. 
COLEC12 BINDING SITE1 and COLEC12 BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by COLEC12, corresponding to HOST 
TARGET binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III. Table 2 illustrates the comple- 
mentarity of the nucleotide sequences of COLEC12 BIND- 
ING SITE1 and COLEC12 BINDING SITE2, designated SEQ 
ID:2165 and SEQ ID:2395 respectively, to the nucleotide 
sequence of VGAM302 RNA, herein designated VGAM 
RNA, also designated SEQ ID:637. 



[8951] Another function of VGAM302 is therefore inhibition of 
Collectin Sub-family Member 12 (COLEC12, Accession 
NM_030781). Accordingly, utilities of VGAM302 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COLEC12. LOC150848 
(Accession XM.097959) is another VGAM302 host target 
gene. LOC150848 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by LOC150848, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC150848 BINDING SITE, desig- 
nated SEQ ID:3334, to the nucleotide sequence of 
VGAM302 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:637. 

[8952] Another function of VGAM302 is therefore inhibition of 

LOC150848 (Accession XM_097959). Accordingly, utilities 
of VGAM302 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150848. LOC2 19846 (Accession XM.165591) is an- 
other VGAM 3 02 host target gene. LOC2 19846 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19846, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19846 BINDING SITE, designated SEQ ID:3504, to 
the nucleotide sequence of VGAM302 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:637. 

[8953] Another function of VGAM302 is therefore inhibition of 

LOC219846 (Accession XM_165591). Accordingly, utilities 
of VGAM302 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19846. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 303 (VGAM303) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8954] VGAM303 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM303 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8955] VGAM 3 03 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 



VGAM303 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[8956] VGAM 3 03 gene encodes a VGAM303 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM303 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM303 precursor RNA is designated SEQ 
ID:289, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:289 is 
located at position 9636 relative to the genome of Vac- 
cinia Virus. 

[8957] VGAM 3 03 precursor RNA folds onto itself, forming 

VGAM303 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8958] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM303 folded precursor RNA into VGAM303 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM303 RNA is designated SEQ ID:638, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8959] VGAM 3 03 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 03 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 03 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[8960] VGAM 3 03 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM303 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 



cleotide sequence of VGAM303 RNA is an accurate or a 
partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM303 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM303 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[8961] The complementary binding of VGAM303 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 3 03 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 03 host tar- 
get RNA into VGAM303 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8962] it j S appreciated that VGAM303 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 3 03 host target genes. The mRNA of 
each one of this plurality of VGAM303 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM303 RNA, herein designated VGAM 
RNA, and which when bound by VGAM303 RNA causes in- 
hibition of translation of respective one or more VGAM303 
host target proteins. 

[8963] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM303 gene, herein designated VGAM GENE, on one or 
more VGAM303 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 



also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8964] | t j S yet further appreciated that a function of VGAM303 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM303 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM303 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM303 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8965] Nucleotide sequences of the VGAM303 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 3 03 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM303 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 03 are further 
described hereinbelow with reference to Table 1. 



[8966] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM303 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM303 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8967] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM303 gene, herein designated VGAM is 
inhibition of expression of VGAM303 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM303 correlate with, and may be deduced 
from, the identity of the target genes which VGAM303 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8968] Dopamine Receptor Dl (DRD1, Accession NM_000794) is 
a VGAM 3 03 host target gene. DRD1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by DRD1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DRD1 BINDING SITE, 
designated SEQ ID:774, to the nucleotide sequence of 



VGAM303 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:638. 

[8969] a function of VGAM 3 03 is therefore inhibition of 

Dopamine Receptor Dl (DRD1, Accession NM.000794), a 
gene which is mediated by g proteins which activate 
adenylyl cyclase. Accordingly, utilities of VGAM303 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DRD1. The function of 
DRD1 and its association with various diseases and clini- 
cal conditions, has been established by previous studies, 
as described hereinabove with reference to 
VGAM58.KIAA0182 (Accession XM.050495) is another 
VGAM 3 03 host target gene. KIAA0182 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0182, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0182 BINDING SITE, designated SEQ ID:2931, to the 
nucleotide sequence of VGAM303 RNA, herein designated 
VGAM RNA, also designated SEQ ID:638. 

[8970] Another function of VGAM303 is therefore inhibition of 
KIAA0182 (Accession XM_050495). Accordingly, utilities 



of VGAM303 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0182. SSH2 (Accession XM.030846) is another 
VGAM303 host target gene. SSH2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SSH2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SSH2 BINDING SITE, 
designated SEQ ID:2626, to the nucleotide sequence of 
VGAM303 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:638. 
[8971] Another function of VGAM303 is therefore inhibition of 
SSH2 (Accession XM.030846). Accordingly, utilities of 
VGAM303 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SSH2. 
LOC90918 (Accession XM.034863) is another VGAM 3 03 
host target gene. LOC90918 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC90918, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC90918 BINDING 



SITE, designated SEQ ID:2687, to the nucleotide sequence 
of VGAM303 RNA, herein designated VGAM RNA, also 
designated SEQ ID:638. 

[8972] Another function of VGAM303 is therefore inhibition of 
LOC90918 (Accession XM_034863). Accordingly, utilities 
of VGAM303 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90918. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 304 (VGAM304) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[8973] VGAM304 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM304 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8974] VGAM 3 04 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM304 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[8975] VGAM304 gene encodes a VGAM304 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM304 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM304 precursor RNA is designated SEQ 
ID:290, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:290 is 
located at position 179183 relative to the genome of Vac- 
cinia Virus. 

[8976] VGAM304 precursor RNA folds onto itself, forming 

VGAM304 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8977] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 3 04 folded precursor RNA into VGAM 3 04 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM304 RNA is designated SEQ ID:639, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8978] VGAM304 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 04 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 04 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[89 7 9] VGAM 3 04 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM304 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM304 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM304 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM304 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[8980] The complementary binding of VGAM304 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 3 04 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 04 host tar- 
get RNA into VGAM304 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[8981] ^ is appreciated that VGAM304 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM304 host target genes. The mRNA of 
each one of this plurality of VGAM304 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM304 RNA, herein designated VGAM 
RNA, and which when bound by VGAM304 RNA causes in- 
hibition of translation of respective one or more VGAM304 
host target proteins. 
[8982] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM304 gene, herein designated VGAM GENE, on one or 
more VGAM304 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[8983] it is yet further appreciated that a function of VGAM304 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM304 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM304 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM304 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[8984] Nucleotide sequences of the VGAM304 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM 3 04 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM304 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 04 are further 
described hereinbelow with reference to Table 1. 

[8985] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM304 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM304 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[8986] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM304 gene, herein designated VGAM is 
inhibition of expression of VGAM304 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM304 correlate with, and may be deduced 
from, the identity of the target genes which VGAM304 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[8987] platelet-activating Factor Acetylhydrolase, Isoform lb, Beta 
Subunit 30kDa (PAFAH1B2, Accession NM.002572) is a 
VGAM 3 04 host target gene. PAFAH1B2 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by PAFAH1B2, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
PAFAH1B2 BINDING SITE, designated SEQ ID:937, to the 
nucleotide sequence of VGAM304 RNA, herein designated 
VGAM RNA, also designated SEQ ID:639. 



[8988] a function of VGAM304 is therefore inhibition of Platelet- 
activating Factor Acetyl hydrolase, Isoform lb, BetaSubunit 
30kDa (PAFAH1B2, Accession NM.002572), a gene which 
inactivates paf by removing the acetyl group at the sn-2 
position. Accordingly, utilities of VGAM304 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with PAFAH1B2. The function of 
PAFAH1B2 has been established by previous studies. 
Platelet-activating factor (PAF) is a biologically active 
phospholipid with diverse biologic effects. PAF is de- 
graded to inactive products by hydrolysis of the acetyl 
group at the sn-2 position to produce the biologically in- 
active products LYSO-PAF and acetate. This reaction is 
catalyzed by PAF acetyl hydrolase (PAFAH). The various 
monomeric and multimeric forms of the enzyme are com- 
posed of alpha (OMIM Ref. No. 601545), beta, and gamma 
(OMIM Ref. No. 603074) PAFAH subunits. By screening a 
human fetal liver library with 2 oligodeoxyribonucleotides 
derived from the cDNA sequence of the bovine PAFAH 
beta subunit, Adachi et al. (1997) cloned the cDNA encod- 
ing the human PAFAH beta subunit. The PAFAH 1B2 gene 
encodes a 229-amino acid polypeptide with a molecular 
mass of 30 kD. The human PAFAH 1B2 amino acid se- 



quence is 62.4% identical to that of the human gamma 
subunit. Northern blot analysis revealed that the gene was 
expressed as a 4.0-kb mRNA in all human adult and fetal 
tissues tested. By radiation hybrid mapping, screening of 
a YAC library, and fluorescence in situ hybridization, Moro 
et al. (1998) localized the PAFAH1B2 gene to llq23. 

[8989] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8990] Adachi, H.; Tsujimoto, M.; Hattori, M.; Arai, H.; Inoue, K. : 
Differential tissue distribution of the beta- and gamma- 
subunits of human cytosolic platelet-activating factor 
acetyl hydrolase (isoform 1). Biochem. Biophys. Res. Com- 
mun. 233: 10-13, 1997. ; and 

[8991] Moro, F.; Arrigo, C; Fogli, A.; Bernard, L; Carrozzo, R. : 
The beta and gamma subunits of the human platelet- 
activating factor acetyl hydrolase isoform lb (PAFAH1B2 
and PAFAH1B3) map t. 

[8992] Further studies establishing the function and utilities of 
PAFAH1B2 are found in John Hopkins OMIM database 
record ID 602508, and in sited publications numbered 
2025-2026 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Fig. 1 



further provides a conceptual description of a novel bioin- 
formatically detected viral gene of the present invention, 
referred to here as Viral Genomic Address Messenger 305 
(VGAM305) viral gene, which modulates expression of re- 
spective host target genes thereof, the function and utility 
of which host target genes is known in the art. 

[8993] VGAM305 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM305 was detected is described 
hereinabove with reference to Figs. 1-8. 

[8994] VGAM305 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM305 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[8995] VGAM 30 5 gene encodes a VGAM305 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM305 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM305 precursor RNA is designated SEQ 
ID:291, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:291 is 



located at position 179295 relative to the genome of Vac- 
cinia Virus. 

[8996] VGAM305 precursor RNA folds onto itself, forming 

VGAM305 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[8997] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM305 folded precursor RNA into VGAM305 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM305 RNA is designated SEQ ID:640, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[8998] VGAM 30 5 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM305 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 30 5 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[8999] VGAM 30 5 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM305 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM305 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 30 5 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM305 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9000] The complementary binding of VGAM305 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 30 5 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM305 host tar- 
get RNA into VGAM305 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9001] it is appreciated that VGAM305 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM305 host target genes. The mRNA of 
each one of this plurality of VGAM305 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM305 RNA, herein designated VGAM 
RNA, and which when bound by VGAM305 RNA causes in- 
hibition of translation of respective one or more VGAM305 



host target proteins. 

[9002] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM305 gene, herein designated VGAM GENE, on one or 
more VGAM305 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[9003] | t j S y e t further appreciated that a function of VGAM305 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM305 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM305 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM305 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9004] Nucleotide sequences of the VCAM305 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM305 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM305 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 30 5 are further 
described hereinbelow with reference to Table 1. 

[9005] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM305 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM305 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9006] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM305 gene, herein designated VGAM is 
inhibition of expression of VGAM305 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM305 correlate with, and may be deduced 
from, the identity of the target genes which VGAM305 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[9007] G |_oo4 (Accession XM.038373) is a VGAM305 host target 
gene. GL004 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
GL004, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GL004 BINDING SITE, designated SEQ 
ID:2736, to the nucleotide sequence of VGAM305 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:640. 

[9008] A function of VGAM305 is therefore inhibition of GL004 
(Accession XM_038373). Accordingly, utilities of 
VGAM305 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GL004. 
KIAA1336 (Accession XM.051306) is another VGAM305 
host target gene. KIAA1336 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1336, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1336 BINDING SITE, 
designated SEQ ID:2942, to the nucleotide sequence of 
VGAM305 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:640. 

[9009] Another function of VGAM305 is therefore inhibition of 
KIAA1336 (Accession XM.051306). Accordingly, utilities 
of VGAM305 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1336. LOC147711 (Accession XM_085851) is another 
VGAM 30 5 host target gene. LOC147711 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC147711, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC147711 BINDING SITE, designated SEQ ID:3112, to the 
nucleotide sequence of VGAM305 RNA, herein designated 
VGAM RNA, also designated SEQ ID:640. 

[9010] Another function of VGAM305 is therefore inhibition of 

LOC147711 (Accession XM_085851). Accordingly, utilities 
of VGAM305 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC147711. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 306 (VGAM306) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9011] VGAM306 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM306 was detected is described 
hereinabove with reference to Figs. 1-8. 

[90 12 ] VGAM306 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM306 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[90 1 3] VGAM 3 06 gene encodes a VGAM306 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM306 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM306 precursor RNA is designated SEQ 
ID:292, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID:292 is 
located at position 176521 relative to the genome of Vac- 
cinia Virus. 

[9014] VGAM306 precursor RNA folds onto itself, forming 

VGAM306 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9015] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 3 06 folded precursor RNA into VGAM306 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 73%) nucleotide se- 
quence of VGAM306 RNA is designated SEQ ID:641, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[9016] VGAM306 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 06 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 06 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[90 17 ] VGAM 3 06 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM306 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM306 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 06 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM306 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9018] The complementary binding of VGAM306 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 3 06 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 06 host tar- 
get RNA into VGAM306 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 9019 ] It is appreciated that VGAM306 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM306 host target genes. The mRNA of 
each one of this plurality of VGAM306 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM306 RNA, herein designated VGAM 
RNA, and which when bound by VGAM306 RNA causes in- 



hibition of translation of respective one or more VGAM306 
host target proteins. 

[9020] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM306 gene, herein designated VGAM GENE, on one or 
more VGAM306 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[9021] | t j S y e t further appreciated that a function of VGAM 3 06 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM306 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM306 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM306 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9022] Nucleotide sequences of the VGAM306 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 3 06 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM306 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 06 are further 
described hereinbelow with reference to Table 1. 

[9023] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM306 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM306 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9024] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM306 gene, herein designated VGAM is 
inhibition of expression of VGAM306 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM306 correlate with, and may be deduced 
from, the identity of the target genes which VGAM306 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9025] UDP-Gal:betaGlcNAc Beta 1,3-galactosyltransferase, 
Polypeptide 3 (B3GALT3, Accession NM_003781) is a 
VGAM306 host target gene. B3GALT3 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by B3GALT3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of B3GALT3 
BINDING SITE, designated SEQ ID:1058, to the nucleotide 
sequence of VGAM306 RNA, herein designated VGAM 
RNA, also designated SEQ ID:641. 

[9026] a function of VGAM 3 06 is therefore inhibition of UDP- 
GahbetaGlcNAc Beta 1,3-galactosyltransferase, Polypep- 
tide 3 (B3GALT3, Accession NM.003781). Accordingly, 
utilities of VGAM306 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with B3GALT3. Casein Kinase 1, Gamma 3 (CSNK1G3, Ac- 
cession NM.004384) is another VGAM 3 06 host target 



gene. CSNK1G3 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by CSNK1G3, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of CSNK1G3 BINDING SITE, designated 
SEQ ID:1106, to the nucleotide sequence of VGAM306 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:641. 

[9027] Another function of VGAM306 is therefore inhibition of 
Casein Kinase 1, Gamma 3 (CSNK1G3, Accession 
NM.004384). Accordingly, utilities of VGAM306 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CSNK1G3. Desmocollin 3 
(DSC3, Accession NM.024423) is another VGAM306 host 
target gene. DSC3 BINDING SITE1 and DSC3 BINDING 
SITE2 are HOST TARGET binding sites found in untrans- 
lated regions of mRNA encoded by DSC3, corresponding 
to HOST TARGET binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of DSC3 
BINDING SITE1 and DSC3 BINDING SITE2, designated SEQ 
ID:2061 and SEQ ID:872 respectively, to the nucleotide 



sequence of VGAM306 RNA, herein designated VGAM 
RNA, also designated SEQ ID:641. 
[9028] Another function of VGAM306 is therefore inhibition of 
Desmocollin 3 (DSC3, Accession NM_024423), a gene 
which is a component of intercellular desmosome junc- 
tions. Accordingly, utilities of VGAM306 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with DSC3. The function of DSC3 has 
been established by previous studies. From a bladder car- 
cinoma cell line cDNA library, Kawamura et al. (1994) 
cloned a human cDNA encoding for a novel transmem- 
brane protein. Sequence analysis revealed an open read- 
ing frame of 2,691 bp encoding a protein of 896 amino 
acids. Sequence comparisons showed significant homol- 
ogy to desmocollins, intercellular adhesion molecules be- 
longing to the cadherin superfamily. The protein consisted 
of a signal peptide of 30 amino acids, a precursor seg- 
ment of 105 amino acids, and a mature protein of 761 
amino acids. Antibodies recognizing the predicted mature 
adhesion molecule of the protein stained antigens along 
the cell boundaries of normal human keratinocytes re- 
sembling the pattern of desmosome localization. Kawa- 
mura et al. (1994) concluded that the clone represented a 



new member of the desmocollin family and tentatively re- 
ferred to it as desmocollin type 4. King et al. (1995) used 
the designation DSC3 for a gene encoding a desmocollin 
present in human foreskin epidermis and stated that the 
gene is identical to that encoding the desmocollin isolated 
from a bladder carcinoma cell line and called DSC4 by 
Kawamura et al. (1994). They likewise mapped the gene to 
chromosome 18 by PCR analysis of rodent/human somatic 
cell hybrids. They stated that the cDNA sequence showed 
67% amino acid identity with the original human desmo- 
collin, designated DSC2, and 52% amino acid identity with 
DSC1. By in situ hybridization studies, they showed that 
DSC1 was not present in any of the nonkeratinizing hu- 
man epithelia, such as buccal mucosa, cervix, and esoph- 
agus, whereas all these internal epithelia expressed DSC2 
and DSC3 and were present in most of the living layers of 
tissues, including the basal layers. 

[9029] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9030] Kawamura, K.; Watanabe, K.; Suzuki, T.; Yamakawa, T.; 

Kamiyama, T.; Nakagawa, H.; Tsurufuji, S. : cDNA cloning 
and expression of a novel human desmocollin. J. Biol. 



Chem. 269: 26295-26302, 1994. ; and 
[903 1 ] King, I. A.; Sullivan, K. H.; Bennett, R., Jr.; Buxton, R. S. : 

The desmocollins of human foreskin epidermis: identifica- 
tion and chromosomal assignment of a third gene and ex- 
pression p. 

[9032] Further studies establishing the function and utilities of 
DSC3 are found in John Hopkins OMIM database record ID 
600271, and in sited publications numbered 1659-1661 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. SUV39H2 
(Accession NM_024670) is another VGAM306 host target 
gene. SUV39H2 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by SUV39H2, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of SUV39H2 BINDING SITE, designated 
SEQ ID:2080, to the nucleotide sequence of VGAM306 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:641. 

[9033] Another function of VGAM306 is therefore inhibition of 
SUV39H2 (Accession NM_024670), a gene which is in- 
volved in gene repression and the modification of posi- 



tion-effect- variegation. Accordingly, utilities of VGAM306 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SUV39H2. The 
function of SUV39H2 has been established by previous 
studies. O'Carroll et al. (2000) isolated and characterized 
a murine gene, Suv39h2, that encodes an H3 histone (see 
OMIM Ref. No. 601128) methyltransferase (OMIM Ref. No. 
HMTase) with 59% identity to Suv39hl (OMIM Ref. No. 
300254). Although both Suv39h loci displayed overlap- 
ping expression profiles during mouse embryogenesis, 
Suv39h2 transcripts remained specifically expressed in 
adult testes. Immunolocalization of the Suv39h2 protein 
during spermatogenesis indicated enriched distribution at 
the heterochromatin from the leptotene to the round 
spermatid stage. Moreover, Suv39h2 specifically accumu- 
lated with chromatin of the sex chromosomes (XY body), 
which undergo transcriptional silencing during the first 
meiotic prophase. These data were consistent with redun- 
dant enzymatic roles for Suv39hl and Suv39h2 during 
mouse development and suggested an additional function 
of the Suv39h2 HMTase in organizing meiotic heterochro- 
matin that may even impart an epigenetic imprint to the 
male germline. Animal model experiments lend further 



support to the function of SUV39H2. Peters et al. (2001) 
generated mice deficient for either Suv39hl or Suv39h2. 
These animals displayed normal viability and fertility and 
did not exhibit apparent phenotypes. The authors subse- 
quently intercrossed Suv39hl -/- and Suv39h2 -/- mice 
to generate compound Suv39h mutants that were then 
used to derive Suv39h double-null mice (Suv39hl -/- and 
Suv39h2 -/-). These mice displayed severely impaired vi- 
ability and chromosomal instabilities that were associated 
with an increased tumor risk and perturbed chromosome 
interactions during male meiosis. These data suggested a 
crucial role for pericentric H3 histone-lys9 methylation in 
protecting genome stability and defined the Suv39h HM- 
Tases as important epigenetic regulators for mammalian 
development. 

[9034] it j S appreciated that the abovementioned animal model 
for SUV39H2 is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[9035] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9036 ] O'Carroll, D.; Scherthan, H.; Peters, A. H. F. M.; Opravil, S.; 



Haynes, A. R.; Laible, C; Rea, S.; Schmid, M.; Lebersorger, 
A.; Jerratsch, M.; Sattler, L; Mattei, M. C; Denny, P.; 
Brown, S. D. M.; Schweizer, D.; Jenuwein, T. : Isolation and 
characterization of Suv39h2, a second histone H3 methyl- 
transferase gene that displays testis-specific expression. 
Molec. Cell. Biol. 20: 9423-9433, 2000. ; and 
[9037] PeterSj A . H . F. M.; O'Carroll, D.; Scherthan, H.; Mechtler, 
K.; Sauer, S.; Schofer, C; Weipoltshammer, K.; Pagani, M.; 
Lachner, M.; Kohlmaier, A.; Opravil, S.; Doyle, M.; Sibilia, 
M. 

[9038] Further studies establishing the function and utilities of 
SUV39H2 are found in John Hopkins OMIM database 
record ID 606503, and in sited publications numbered 
140 and 2031 listed in the bibliography section hereinbe- 
low, which are also hereby incorporated by refer- 
ence.Tachykinin, Precursor 1 (substance K, substance P, 
neurokinin 1, neurokinin 2, neuromedin L, neurokinin al- 
pha, neuropeptide K, neuropeptide gamma) (TAC1, Acces- 
sion NM_013996) is another VGAM306 host target gene. 
TAC1 BINDING SITE1 through TAC1 BINDING SITE4 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by TAC1, corresponding to HOST TAR- 
GET binding sites such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III. Table 2 illustrates the complementar- 
ity of the nucleotide sequences of TAC1 BINDING SITE1 
through TAC1 BINDING SITE4, designated SEQ ID:1456, 
SEQ ID: 1457, SEQ ID: 1458 and SEQ ID:996 respectively, to 
the nucleotide sequence of VGAM306 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:641. 
[9039] Another function of VGAM306 is therefore inhibition of 
Tachykinin, Precursor 1 (substance K, substance P, neu- 
rokinin 1, neurokinin 2, neuromedin L, neurokinin alpha, 
neuropeptide K, neuropeptide gamma) (TAC1, Accession 
NM_013996), a gene which is precursor of tachykinin-A 
(substance-K, neurokinin A) and substance-P, which 
modulate immune and nerve cells. Accordingly, utilities of 
VGAM306 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TAC1. The 
function of TAC1 has been established by previous stud- 
ies. The tachykinins are a family of amidated neuropep- 
tides that share a carboxy-terminal sequence Phe- 
X-Gly-Leu-Met-NH2 and are found in both vertebrates 
and invertebrates. The 3 known tachykinins in man are 
encoded by 2 genes. One gene encodes a precursor con- 
taining both substance P and neurokinin A, while the 
other encodes a precursor containing only neurokinin B 



(OMIM Ref. No. 162330). (Neurokinin A was formerly 
known as substance K.) Using probes derived from the 
cloned human genes and a panel of rodent-human so- 
matic cell hybrids, Bonner et al. (1987) assigned the NKNA 
gene to 7q21-q22 and the NKNB gene to 12ql3-q21. 
Molecular characterization of the tachykinins show that 
they arise from common precursor molecules known as 
preprotachykinins by proteolytic processing. Three forms 
of message (alpha, beta, and gamma) arise by alternative 
splicing events (Krause et al., 1987). The beta and gamma 
forms of preprotachykinins encode both substance P and 
neurokinin A, while the alpha form contains only the sub- 
stance P sequence. Bahary et al. (1991) mapped the ho- 
mologous gene to mouse chromosome 6. Cao et al. 
(1998) disrupted the mouse preprotachykinin A gene, 
which encodes both substance P and neurokinin A. The 
behavioral response to mildly painful stimuli was intact in 
mutant mice; however, the response to moderate to in- 
tense pain was significantly reduced. Neurogenic inflam- 
mation, which results from peripheral release of sub- 
stance P and neurokinin A, is almost absent in the mutant 
mice. The contribution of substance P and neurokinin A is 
neither modality- nor tissue-specific; pain behaviors 



evoked by thermal, mechanical, and chemical stimulation 
of somatic and visceral tissues were all reduced in the 
mutant mice. The authors concluded that the release of 
tachykinins from primary afferent pain-sensing receptors 
(nociceptors) is required to produce moderate to intense 
pain. Cao et al. (1998) proposed that glutamate is the 
neurotransmitter for basal pain response, that substance P 
and neurokinin A are released with higher stimuli, and 
that at the highest intensities, an undefined system comes 
into play. 

[9040] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9041] Bahary, N.; Zorich, C; PachterJ. E.; Leibel, R. L; Fried- 
man, J. M. : Molecular genetic linkage maps of mouse 
chromosomes 4 and 6. Genomics 11: 33-47, 1991. ; and 

[9042] Cao, Y. Q.; Mantyh, P. W.; Carlson, E. J.; Gillespie, A.-M.; 
Epstein, C. J.; Basbaum, A. I. : Primary afferent tachykinins 
are required to experience moderate to intense pain. Na- 
ture 392. 

[9043] Further studies establishing the function and utilities of 
TAC1 are found in John Hopkins OMIM database record ID 
162320, and in sited publications numbered 111 and 



2542-2547 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Zinc Fin- 
ger Protein 207 (ZNF207, Accession NM.003457) is an- 
other VGAM306 host target gene. ZNF207 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ZNF207, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZNF207 
BINDING SITE, designated SEQ ID:1023, to the nucleotide 
sequence of VGAM306 RNA, herein designated VGAM 
RNA, also designated SEQ ID:641. 
[9044] Another function of VGAM306 is therefore inhibition of 
Zinc Finger Protein 207 (ZNF207, Accession NM_003457). 
Accordingly, utilities of VGAM306 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF207. A Kinase (PRKA) Anchor Protein 
(gravin) 12 (AKAP12, Accession NM_005100) is another 
VGAM 3 06 host target gene. AKAP12 BINDING SITE1 and 
AKAP12 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
AKAP12, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of AKAP12 BINDING SITE1 and AKAP12 BIND- 
ING SITE2, designated SEQ ID:1185 and SEQ ID:2481 re- 
spectively, to the nucleotide sequence of VGAM306 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:641. 

[9045] Another function of VGAM306 is therefore inhibition of A 
Kinase (PRKA) Anchor Protein (gravin) 12 (AKAP12, Acces- 
sion NM_005100). Accordingly, utilities of VGAM306 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with AKAP12. FLJ11222 
(Accession NM.018365) is another VGAM306 host target 
gene. FLJ11222 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ11222, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ11222 BINDING SITE, designated 
SEQ ID: 1819, to the nucleotide sequence of VGAM 3 06 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:641. 

[9046] Another function of VGAM306 is therefore inhibition of 

FLJ11222 (Accession NM_018365). Accordingly, utilities of 



VGAM306 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11222. 
FLJ14641 (Accession NM.032817) is another VGAM306 
host target gene. FLJ 14641 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 14641, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ14641 BINDING SITE, 
designated SEQ ID:2284, to the nucleotide sequence of 
VGAM306 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:641. 
[9047] Another function of VGAM306 is therefore inhibition of 

FLJ14641 (Accession NM_032817). Accordingly, utilities of 
VGAM306 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14641. 
FLJ23537 (Accession NM_024889) is another VGAM306 
host target gene. FLJ23537 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ23537, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23537 BINDING SITE, 



designated SEQ ID:2105, to the nucleotide sequence of 
VGAM306 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:641. 

[9048] Another function of VGAM306 is therefore inhibition of 

FLJ23537 (Accession NM.024889). Accordingly, utilities of 
VGAM306 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23537. 
KIAA1161 (Accession XM_088501) is another VGAM306 
host target gene. KIAA1161 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by KIAA1161, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1161 BINDING SITE, 
designated SEQ ID:3212, to the nucleotide sequence of 
VGAM 3 06 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:641. 

[9049] Another function of VGAM306 is therefore inhibition of 
KIAA1161 (Accession XM.088501). Accordingly, utilities 
of VGAM306 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1161. MGC10646 (Accession NM.032693) is another 
VGAM 3 06 host target gene. MGC10646 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC10646, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC10646 BINDING SITE, designated SEQ ID:2270, to the 
nucleotide sequence of VGAM306 RNA, herein designated 
VGAM RNA, also designated SEQ ID:641. 
[9050] Another function of VGAM306 is therefore inhibition of 
MGC10646 (Accession NM_032693). Accordingly, utilities 
of VGAM306 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC10646. Myeloid/lymphoid Or Mixed-lineage 
Leukemia 5 (trithorax homolog, Drosophila) (MLL5, Acces- 
sion XM.168551) is another VGAM 3 06 host target gene. 
MLL5 BINDING SITE is HOST TARGET binding site found in 
the 3^ untranslated region of mRNA encoded by MLL5, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of MLL5 BINDING SITE, designated SEQ ID:3644, 
to the nucleotide sequence of VGAM306 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:641. 



[9051] Another function of VGAM306 is therefore inhibition of 

Myeloid/lymphoid Or Mixed-lineage Leukemia 5 (trithorax 
homolog, Drosophila) (MLL5, Accession XM_168551). Ac- 
cordingly, utilities of VGAM306 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MLL5. ZAK (Accession NM.133646) is an- 
other VGAM306 host target gene. ZAK BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ZAK, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZAK BINDING 
SITE, designated SEQ ID:2426, to the nucleotide sequence 
of VGAM306 RNA, herein designated VGAM RNA, also 
designated SEQ ID:641. 

[9052] Another function of VGAM306 is therefore inhibition of 
ZAK (Accession NM.133646). Accordingly, utilities of 
VGAM306 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZAK. Zinc 
Finger Protein 387 (ZNF387, Accession NM.014682) is 
another VGAM 3 06 host target gene. ZNF387 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ZNF387, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ZNF387 
BINDING SITE, designated SEQ ID:1520, to the nucleotide 
sequence of VGAM306 RNA, herein designated VGAM 
RNA, also designated SEQ ID:641. 

[9053] Another function of VGAM306 is therefore inhibition of 
Zinc Finger Protein 387 (ZNF387, Accession NM.014682). 
Accordingly, utilities of VGAM306 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF387. LOC126661 (Accession 
XM.059061) is another VGAM306 host target gene. 
LOC126661 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
LOC126661, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC126661 BINDING SITE, desig- 
nated SEQ ID:3000, to the nucleotide sequence of 
VGAM 3 06 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:641. 

[9054] Another function of VGAM 3 06 is therefore inhibition of 

LOC126661 (Accession XM_059061). Accordingly, utilities 



of VGAM306 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC126661. LOC139770 (Accession XM.060053) is an- 
other VGAM306 host target gene. LOC139770 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC139770, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC139770 BINDING SITE, designated SEQ ID:3022, to 
the nucleotide sequence of VGAM306 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:641. 
[9055] Another function of VGAM306 is therefore inhibition of 

LOC139770 (Accession XM_060053). Accordingly, utilities 
of VGAM306 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC139770. LOC150577 (Accession XM.097918) is an- 
other VGAM306 host target gene. LOC150577 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC150577, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC150577 BINDING SITE, designated SEQ ID:3329, to 
the nucleotide sequence of VGAM306 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:641. 

[9056] Another function of VGAM306 is therefore inhibition of 

LOC150577 (Accession XM_097918). Accordingly, utilities 
of VGAM306 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150577. LOC89919 (Accession XM.027244) is an- 
other VGAM306 host target gene. LOC89919 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC89919, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC89919 BINDING SITE, designated SEQ ID:2579, to the 
nucleotide sequence of VGAM306 RNA, herein designated 
VGAM RNA, also designated SEQ ID:641. 

[9057] Another function of VGAM306 is therefore inhibition of 
LOC89919 (Accession XM_027244). Accordingly, utilities 
of VGAM306 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC89919. LOC92573 (Accession XM_045884) is another 
VGAM 3 06 host target gene. LOC92573 BINDING SITE is 



HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC92573, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92573 BINDING SITE, designated SEQ ID:2869, to the 
nucleotide sequence of VGAM306 RNA, herein designated 
VGAM RNA, also designated SEQ ID:641. 

[9058] Another function of VGAM306 is therefore inhibition of 
LOC92573 (Accession XM.045884). Accordingly, utilities 
of VGAM306 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92573. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 307 (VGAM307) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9059] VGAM307 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM307 was detected is described 
hereinabove with reference to Figs. 1-8. 



[9060] VGAM307 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM307 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9061] VGAM 307 gene encodes a VGAM307 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM307 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM307 precursor RNA is designated SEQ 
ID:293, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:293 is 
located at position 10139 relative to the genome of Vac- 
cinia Virus. 

[9062] VGAM 307 precursor RNA folds onto itself, forming 

VGAM307 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 



cleotide sequence of the second half thereof. 
[9063] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM307 folded precursor RNA into VGAM307 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM307 RNA is designated SEQ ID:642, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9064] VGAM 307 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM307 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 307 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5^ untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[9065] VGAM 307 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM307 host target 



RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM307 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 307 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM307 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[9066] The complementary binding of VGAM307 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 307 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 



BINDING SITE III, inhibits translation of VGAM307 host tar- 
get RNA into VGAM307 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9067] | t j S appreciated that VGAM307 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM307 host target genes. The mRNA of 
each one of this plurality of VGAM307 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM307 RNA, herein designated VGAM 
RNA, and which when bound by VGAM307 RNA causes in- 
hibition of translation of respective one or more VGAM307 
host target proteins. 

[9068] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM307 gene, herein designated VGAM GENE, on one or 
more VGAM307 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 



only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9069] | t j S yet further appreciated that a function of VGAM307 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM307 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM307 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM307 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9070] Nucleotide sequences of the VGAM307 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM307 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM307 folded precursor RNA, herein designated 



VGAM FOLDED PRECURSOR RNA, of VGAM307 are further 
described hereinbelow with reference to Table 1. 

[9071] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM307 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM307 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9072] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM307 gene, herein designated VGAM is 
inhibition of expression of VGAM307 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM307 correlate with, and may be deduced 
from, the identity of the target genes which VGAM307 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9073] Neurotrophic Tyrosine Kinase, Receptor, Type 2 (NTRK2, 
Accession NM.006180) is a VGAM 307 host target gene. 
NTRK2 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
NTRK2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of NTRK2 BINDING SITE, designated SEQ 
ID:1275, to the nucleotide sequence of VGAM307 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:642. 

[9074] A function of VGAM307 is therefore inhibition of Neu- 
rotrophic Tyrosine Kinase, Receptor, Type 2 (NTRK2, Ac- 
cession NM_006180), a gene which is involved in the de- 
velopment and/or maintenance of the nervous system. 
Accordingly, utilities of VGAM307 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NTRK2. The function of NTRK2 has been 
established by previous studies. Nakagawara et al. (1995) 
isolated cDNAs spanning the entire coding region of both 
human full-length and truncated forms of TRKB from hu- 
man brain cDNA libraries. The full-length TRKB coded for 
a protein of 822 amino acid residues. The putative mature 
peptide sequence was 49% and 55% homologous to hu- 
man NTRK1 and NTRK3, respectively. Nine of 13 cysteine 
residues, 4 of 12 N-glycosylation sites in the extracellular 
domain, and 10 of 13 tyrosine residues in the intracellular 
domain are conserved among NTRK1, NTRK2, and NTRK3. 
Two major sizes of NTRK2 transcripts were expressed in 



human brain. Animal model experiments lend further 
support to the function of NTRK2. To study the function 
of TRKB in the cerebellum, Rico et al. (2002) deleted the 
Trkb gene in mouse cerebellar precursors by Wntl-driven 
Cre-mediated recombination. Despite the absence of 
Trkb, the mature cerebellum of mutant mice appeared 
similar to that of wildtype, with all types of cells present in 
normal numbers and positions. Granule and Purkinje cell 
dendrites appeared normal, and the former had typical 
numbers of excitatory synapses. By contrast, inhibitory 
interneurons were strongly affected. Although present in 
normal number, inhibitory interneurons exhibited reduced 
amounts of GABAergic markers and developed reduced 
numbers of GABAergic boutons and synaptic specializa- 
tions. Thus, Rico et al. (2002) concluded that TRKB is es- 
sential to the development of GABAergic neurons and reg- 
ulates synapse formation in addition to its role in the de- 
velopment of axon terminals. 

[9075] it is appreciated that the abovementioned animal model 

for NTRK2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[9076] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9077 ] Nakagawara, A.; Liu, X.-C; Ikegaki, N.; White, P. S.; Ya- 
mashiro, D. J.; Nycum, L M.; Biegel, J. A.; Brodeur, G. M. : 
Cloning and chromosomal localization of the human TRK- 
B tyrosine kinase receptor gene (NTRK2). Genomics 25: 
538-546, 1995. ; and 

[9078] Rj COj b.; Xu, B.; Reichardt, L. F. : TrkB receptor signaling is 
required for establishment of GABAergic synapses in the 
cerebellum. Nature Neurosci. 5: 225-233, 2002. 

[9079] Further studies establishing the function and utilities of 
NTRK2 are found in John Hopkins OMIM database record 
ID 600456, and in sited publications numbered 407-409, 
2972-35 and 2957 listed in the bibliography section 
hereinbelow, which are also hereby incorporated by refer- 
ence. Inhibitor of Growth Family, Member 3 (ING3, Acces- 
sion NM_019071) is another VGAM307 host target gene. 
ING3 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by ING3, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of ING3 BINDING SITE, designated SEQ ID:1879, 



to the nucleotide sequence of VGAM307 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:642. 
[9080] Another function of VGAM307 is therefore inhibition of 
Inhibitor of Growth Family, Member 3 (ING3, Accession 
NM_019071). Accordingly, utilities of VGAM307 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ING3. KIAA1164 (Accession 
XM.045358) is another VGAM307 host target gene. 
KIAA1164 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
KIAA1164, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of KIAA1164 BINDING SITE, designated SEQ 
ID:2861, to the nucleotide sequence of VGAM 307 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:642. 

[9081] Another function of VGAM307 is therefore inhibition of 
KIAA1164 (Accession XM_045358). Accordingly, utilities 
of VGAM307 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1164. LOC150577 (Accession XM.097918) is another 
VGAM 307 host target gene. LOC150577 BINDING SITE is 



HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC150577, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC150577 BINDING SITE, designated SEQ ID:3328, to the 
nucleotide sequence of VGAM307 RNA, herein designated 
VGAM RNA, also designated SEQ ID:642. 

[9082] Another function of VGAM307 is therefore inhibition of 

LOC150577 (Accession XM.097918). Accordingly, utilities 
of VGAM307 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150577. LOC199936 (Accession XM.117158) is an- 
other VGAM307 host target gene. LOC199936 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC199936, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199936 BINDING SITE, designated SEQ ID:3474, to 
the nucleotide sequence of VGAM307 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:642. 

[9083] Another function of VGAM307 is therefore inhibition of 



LOC199936 (Accession XM_117158). Accordingly, utilities 
of VGAM307 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC199936. LOC257235 (Accession XM.173124) is an- 
other VGAM307 host target gene. LOC257235 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC257235, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257235 BINDING SITE, designated SEQ ID:3727, to 
the nucleotide sequence of VGAM307 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:642. 
[9084] Another function of VGAM307 is therefore inhibition of 

LOC257235 (Accession XM.173124). Accordingly, utilities 
of VGAM307 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257235. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 308 (VGAM308) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[9085] VGAM308 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM308 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9086] VGAM308 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM308 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9087] VGAM308 gene encodes a VGAM 3 08 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM308 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM308 precursor RNA is designated SEQ 
ID:294, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:294 is 
located at position 9119 relative to the genome of Vac- 
cinia Virus. 

[9088] VGAM308 precursor RNA folds onto itself, forming 

VGAM308 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9089] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM308 folded precursor RNA into VGAM308 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM 3 08 RNA is designated SEQ ID:643, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9090] VGAM308 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM308 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 08 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[909 1 ] VGAM308 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM308 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM308 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM308 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM308 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[9092] The complementary binding of VGAM308 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM308 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 08 host tar- 
get RNA into VGAM308 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 9093 ] It is appreciated that VGAM308 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM308 host target genes. The mRNA of 
each one of this plurality of VGAM308 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM308 RNA, herein designated VGAM 
RNA, and which when bound by VGAM308 RNA causes in- 
hibition of translation of respective one or more VGAM308 
host target proteins. 

[9094] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM308 gene, herein designated VGAM GENE, on one or 



more VGAM308 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9095] | t j S y et further appreciated that a function of VGAM308 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM308 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM308 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM308 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[9096] Nucleotide sequences of the VGAM308 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM308 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM308 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM308 are further 
described hereinbelow with reference to Table 1. 

[9097] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM308 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM308 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9098] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM308 gene, herein designated VGAM is 
inhibition of expression of VGAM308 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM308 correlate with, and may be deduced 
from, the identity of the target genes which VGAM308 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9099] Collagen, Type XIX, Alpha 1 (COL19A1, Accession 



NM.001858) is a VGAM308 host target gene. COL19A1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by COL19A1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of COL19A1 BINDING SITE, designated SEQ 
ID:863, to the nucleotide sequence of VGAM308 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:643. 

[9100] a function of VGAM308 is therefore inhibition of Collagen, 
Type XIX, Alpha 1 (COL19A1, Accession NM.001858), a 
gene which may act as a cross-bridge between fibrils and 
other extracellular matrix molecules. Accordingly, utilities 
of VGAM308 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
COL19A1. The function of COL19A1 has been established 
by previous studies. The collagens are a large superfamily 
of genes that include a number of subgroups. One such 
group is composed of fibrillar associated collagens with 
interrupted triple helices (FACIT) and includes collagen 
types IX (e.g., 120210), XII (e.g., 120320), XIV (e.g., 
120324), and XVI (e.g., 120326). Members of this group 



have common structural features, including short 
stretches of collagenous domains interrupted by non- 
collagenous regions. These, in turn, form functional units 
that serve to produce adhesion to the fibrils, provide a 
rigid arm that projects from the fibril and provide a point 
of interaction with other matrix components Yoshioka et 
al. (1992) mapped the COL19A1 gene to 6ql2-ql4, where 
the COL9A1 gene (OMIM Ref. No. 120210) has been 
mapped. Myers et al. (1993) mapped the COL19A1 gene 
to chromosome 6 by analysis of a panel of somatic cell 
hybrids. By FISH, Gerecke et al. (1997) mapped the 
COL19A1 gene to 6ql2-ql3. Khaleduzzaman et al. (1997) 
showed that the mouse Coll9al gene is located on chro- 
mosome 1A3, where Col9al had also been mapped. They 
suggested that COL19A1 and COL9A1, and their murine 
counterparts, were duplicated from the same ancestral 
gene of the FACIT family 

[9101] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9102] Yoshioka, H.; Zhang, H.; Ramirez, F.; Mattei, M.-C; 

Moradi-Ameli, M.; van der Rest, M.; Gordon, M. K. : Syn- 
teny between the loci for a novel FACIT-like collagen 



(D6S228E) and alpha 1(IX) collagen (COL9A1) on 
6ql2-ql4 in humans. Genomics 13: 884-886, 1992. ; 
and 

[9 1 03] Yoshioka, H.; Zhang, H.; Ramirez, F.; Mattei, M.-C; 

Moradi-Ameli, M.; van der Rest, M.; Gordon, M. K. : Syn- 
teny between the loci for a novel FACIT-like collagen 
(D6S228E) and alpha 1(IX. 

[9104] Further studies establishing the function and utilities of 
COL19A1 are found in John Hopkins OMIM database 
record ID 120165, and in sited publications numbered 
841-840 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. EGF-containing Fibulin-like Extracellular Matrix Pro- 
tein 1 (EFEMP1, Accession NM_004105) is another 
VGAM308 host target gene. EFEMP1 BINDING SITE1 and 
EFEMP1 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
EFEMP1, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EFEMP1 BINDING SITE1 and EFEMP1 BINDING 
SITE2, designated SEQ ID:1089 and SEQ ID:1864 respec- 
tively, to the nucleotide sequence of VGAM308 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:643. 

[9105] Another function of VGAM 3 08 is therefore inhibition of 
EGF-containing Fibulin-like Extracellular Matrix Protein 1 
(EFEMP1, Accession NM_004105). Accordingly, utilities of 
VGAM308 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EFEMP1. 
Hepatoma-derived Growth Factor (high-mobility group 
protein 1-like) (HDGF, Accession NM.004494) is another 
VGAM308 host target gene. HDGF BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by HDGF, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of HDGF BINDING SITE, 
designated SEQ ID:1120, to the nucleotide sequence of 
VGAM308 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:643. 

[9106] Another function of VGAM308 is therefore inhibition of 
Hepatoma-derived Growth Factor (high-mobility group 
protein 1-like) (HDGF, Accession NM_004494), a gene 
which is a heparin-binding protein, with mitogenic activity 
for fibroblasts. Accordingly, utilities of VGAM308 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HDGF. The function of 
HDGF has been established by previous studies. Naka- 
mura et al. (1994) purified a novel hepatoma-derived 
growth factor from the conditioned medium of human 
hepatoma-derived cell line HuH-7. Molecular cloning of a 
cDNA from the cDNA library of the same cell line was 
done on the basis of the N-terminal amino acid sequence. 
The cDNA was 2.4 kb long and the deduced amino acid 
sequence contained 240 amino acids without a signal 
peptide-like N-terminal hydrophobic sequence. The pri- 
mary sequence shared homology with the high mobility 
group-1 protein (OMIM Ref. No. 163905); they showed 
23.4% amino acid identity and 35.6% amino acid similarity. 
Immunofluorescence study showed that HDGF is localized 
in the cytoplasm of hepatoma cells and northern blots 
showed that it is expressed ubiquitously in normal tissues 
and tumor cell lines. Nakamura et al. (1994) suggested 
that it is a novel heparin-binding protein with mitogenic 
activity for fibroblasts. HDGF is ubiquitously expressed in 
normal tissues and tumor cell lines. By PCR screening of a 
commercial monochromosomal hybrid panel, Wanschura 
et al. (1996) mapped HDGF to the X chromosome. By fluo- 



rescence in situ hybridization, they determined the sub- 
chromosomal localization to be Xq25. Whereas a major 
group of the HMG protein family has been mapped to 
chromosomal segments frequently involved in the tumori- 
genesis of benign solid tumors, no tumor association for 
the Xq25 region was known. 

[9107] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9 1 08] Nakamura, H.; Izumoto, Y.; Kambe, H.; Kuroda, T.; Mori, 

T.; Kawamura, K.; Yamamoto, H.; Kishimoto, T. : Molecular 
cloning of complementary DNA for a novel human hep- 
atoma-derived growth factor: its homology with high mo- 
bility group-1 protein. J. Biol. Chem. 269: 25143-25149, 
1994. ; and 

[9109] Wanschura, S.; Schoenmakers, E. F. P. M.; Huysmans, C; 
Bartnitzke, S.; Van de Ven, W. J. M.; Bullerdiek, J. : Map- 
ping of the gene encoding the human hepatoma-derived 
growth factor (HDG. 

[9110] Further studies establishing the function and utilities of 

HDGF are found in John Hopkins OMIM database record ID 
300043, and in sited publications numbered 1998-1999 
listed in the bibliography section hereinbelow, which are 



also hereby incorporated by reference. Hepatocyte Growth 
Factor (hepapoietin A; scatter factor) (HGF, Accession 
XM_168542) is another VGAM308 host target gene. HGF 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by HGF, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
HGF BINDING SITE, designated SEQ ID:3642, to the nu- 
cleotide sequence of VGAM308 RNA, herein designated 
VGAM RNA, also designated SEQ ID:643. 
11 ] Another function of VGAM308 is therefore inhibition of 
Hepatocyte Growth Factor (hepapoietin A; scatter factor) 
(HGF, Accession XM.168542), a gene which may be re- 
quired for normal embryonic development; strongly simi- 
lar to murine Hgf, has kringle domains. Accordingly, utili- 
ties of VGAM308 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HGF. The function of HGF has been established by previ- 
ous studies. Kilby et al. (1996) found that the protein and 
mRNA for both hepatocyte growth factor and its receptor 
(MET) are present in third trimester placentas, suggesting 
that HGF serves as a paracrine mediator to control placen- 



tal development and growth. B cells develop in the bone 
marrow from progenitor cells that have been designated 
pre-pro-B cells, pro-B cells (no immunoglobulin, or Ig, 
chains chosen), pre-B cells (which have selected a heavy 
chain but not a light chain), and finally B cells (which ex- 
press both heavy and light chains of the Ig molecule). Dif- 
ferentiation of pre-pro-B cells to pro-B cells requires sig- 
naling through IL7 receptor (IL7R; 146661) mediated by 
the pre-pro-B cell growth-stimulating factor (PPBSF), 
which consists of IL7 (OMIM Ref. No. 146660) and a 
30-kD protein cofactor. By amino acid sequencing and 
RT-PCR analysis, Lai and Goldschneider (2001) deter- 
mined that the PPBSF cofactor is the 30-kD beta chain of 
HGF (HGFB) produced independently of the 60-kD alpha 
chain of HGF. Formation of an IL7-HGFB heterodimer re- 
quires the presence of heparin sulfate. Functional analysis 
indicated that either IL7 or HGFB can maintain the viability 
of pre-pro-B cells, but only the heterodimer can stimulate 
their proliferation and differentiation into pro-B cells. Lai 
and Goldschneider (2001) concluded that PPBSF is a novel 
form of cytokine, a hybrid cytokine, consisting of the 
bioactive components of 2 unrelated cytokines. They pro- 
posed that through its heparin-binding and mitogenic 



properties, HGFB enables IL7 to participate in cognate in- 
teractions at the stromal cell surface and transduce sig- 
nals effectively at low levels of IL7R. Animal model experi- 
ments lend further support to the function of HGF. 
Schmidt et al. (1995) and Uehara et al. (1995) produced 
targeted disruption of the HGF gene in mice and found 
that mice lacking the gene product fail to develop com- 
pletely and die in utero. The mutation affects the embry- 
onic liver, which is reduced in size and shows extensive 
loss of parenchymal cells. In addition, development of the 
placenta, particularly of trophoblast cells, is impaired. 
HGF/SF is thought to mediate a signal exchange between 
the mesenchyme and epithelia during mouse develop- 
ment. Both the HGF gene and the gene for its receptor, 
the product of the MET protooncogene, are expressed in 
many tissues during embryonic development and in the 
adult. The findings of these studies indicate that HGF/SF 
is an essential mediator of allantoic mesenchyme-tro- 
phoblastic epithelia interaction required for placental 
organogenesis. 
12 ] It is appreciated that the abovementioned animal model 
for HGF is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 



ciated from the publications sited hereinbelow. 
[9113] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[9114] |_ a j j l >; Goldschneider, I. : Cutting edge: identification of a 

hybrid cytokine consisting of IL-7 and the beta-chain of 

the hepatocyte growth factor/ scatter factor. J. Immun. 

167: 3550-3554, 2001. ; and 
[9 11 5] Schmidt, C; Bladt, F.; Goedecke, S.; Brinkmann, V.; Zschi- 

esche, W.; Sharpe, M.; Gherardi, E.; Birchmeier, C. : Scatter 

factor/ hepatocyte growth factor is essential for liver de- 

velopme. 

[9116] Further studies establishing the function and utilities of 
HGF are found in John Hopkins OMIM database record ID 
142409, and in sited publications numbered 2607-2610, 
608, 2611-262 and 2923-2623 listed in the bibliography 
section hereinbelow, which are also hereby incorporated 
by reference. Nuclear Factor (erythroid-derived 2)-like 1 
(NFE2L1, Accession NM_003204) is another VGAM308 
host target gene. NFE2L1 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by NFE2L1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of NFE2L1 BINDING SITE, des 
ignated SEQ ID:999, to the nucleotide sequence of 
VGAM308 RNA, herein designated VGAM RNA, also desig 
nated SEQID:643. 
17 ] Another function of VGAM308 is therefore inhibition of 
Nuclear Factor (erythroid-derived 2)-like 1 (NFE2L1, Ac- 
cession NM_003204), a gene which may regulate expres- 
sion of ferritin genes. Accordingly, utilities of VGAM308 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NFE2L1. The func- 
tion of NFE2L1 has been established by previous studies. 
Chan et al. (1993) devised a complementation assay in 
yeast to clone mammalian transcription activators and 
used it to identify a distinct human bZIP transcription fac- 
tor, NFE2L1, which they designated NRF1 (NFE2-related 
factor- 1) because of its similarities to NFE2 (OMIM Ref. 
No. 601490). Chan et al. (1995) showed that the NFE2L1 
gene encodes a 742-amino acid protein with a different 
molecular weight than either the p45 subunit (NFE2) or 
the Maf protein subunit (MafF, MafG (OMIM Ref. No. 
602020), or MafK (OMIM Ref. No. 600197)) of nuclear fac 
tor erythroid-2. Chan et al. (1993) found that NFE2L1 ac- 



tivates transcription via NFE2-binding sites in yeast cells. 
The ubiquitous expression pattern of NFE2L1 and the 
range of promoters containing the NFE2-binding motif 
suggested that this gene may play a role in the regulation 
of heme synthesis and ferritin genes Animal model exper- 
iments lend further support to the function of NFE2L1. To 
determine the function of Nrfl, Chan et al. (1998) dis- 
rupted the mouse gene by homologous recombination. 
Heterozygous Nfrl mutant mice developed normally, were 
fertile, and showed no obvious abnormalities. Mice ho- 
mozygous for the Nrfl mutation suffered from anemia as 
a result of abnormal fetal liver erythropoiesis and died in 
utero at mid-late gestation. The authors did not detect 
defects in globin gene expression. Abnormal red cell pro- 
duction appeared to result from a defect in the fetal liver 
microenvironment specific for erythroid cells. Chan et al. 
(1998) suggested that target genes regulated by Nrfl play 
an essential role during fetal liver hematopoiesis. 

t 9118 ] It is appreciated that the abovementioned animal model 
for NFE2L1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[9119] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[9 12 0] Chan, J. Y.; Kwong, M.; Lu, R.; Chang, J.; Wang, B.; Yen, T. 
S. B.; Kan, Y. W. : Targeted disruption of the ubiquitous 
CNC-bZIP transcription factor, Nrf-1, results in anemia 
and embryonic lethality in mice. EMBOJ. 17: 1779-1787, 
1998. ; and 

[9 121 ] Chan, J. Y.; Han, X.-L; Kan, Y. W. : Cloning of Nrfl, an NF- 
E2-related transcription factor, by genetic selection in 
yeast. Proc. Nat. Acad. Sci. 90: 11371-11375, 1993. 

[9122] Further studies establishing the function and utilities of 
NFE2L1 are found in John Hopkins OMIM database record 
ID 163260, and in sited publications numbered 
2410-2416 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Neuroligin 1 (NLGN1, Accession NM_014932) is an- 
other VGAM308 host target gene. NLCN1 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by NLGN1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of NLGN1 BIND- 
ING SITE, designated SEQ ID:1592, to the nucleotide se- 



quence of VGAM308 RNA, herein designated VGAM RNA, 
also designated SEQ ID:643. 

[9123] Another function of VGAM308 is therefore inhibition of 
Neuroligin 1 (NLGN1, Accession NM_014932), a gene 
which may trigger the de novo formation of presynaptic 
structure. Accordingly, utilities of VGAM308 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with NLGN1. The function of NLGN1 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM57. Solute 
Carrier Family 21 (prostaglandin transporter), Member 2 
(SLC21A2, Accession NM.005630) is another VGAM308 
host target gene. SLC21A2 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by SLC21A2, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SLC21A2 BINDING SITE, 
designated SEQ ID:1232, to the nucleotide sequence of 
VGAM308 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:643. 

[9124] Another function of VGAM308 is therefore inhibition of 



Solute Carrier Family 21 (prostaglandin transporter), 
Member 2 (SLC21A2, Accession NM_005630), a gene 
which is a Prostaglandin transporter. Accordingly, utilities 
of VGAM308 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
SLC21A2. The function of SLC21A2 has been established 
by previous studies. At physiologic pH, prostaglandins 
(PGs) traverse biologic membranes poorly. Accordingly, PG 
transport is carrier-mediated in many tissues, including 
the lung, choroid plexus, liver, anterior chamber of the 
eye, vagina and uterus, and placenta. Kanai et al. (1995) 
cloned the rat prostaglandin transporter (symbolized PGT 
by them) and postulated 3 possible roles for the trans- 
porter. First, PGT might mediate the efflux of newly syn- 
thesized PGs from cells. Second, PGT might mediate ep- 
ithelial PG transport. A third possible role of PGT is that of 
mediating PG clearance and degradation. Lu et al. (1996) 
favored the clearance role for PGT. Using a rat PGT probe 
on Northern blots of human kidney mRNA, they found ev- 
idence for the presence of a human PGT homolog. They 
screened a human kidney cDNA library and isolated hu- 
man PGT. The gene encodes a 643-amino acid polypep- 
tide with 82% identity to the rat protein. They expressed a 



full-length human cDNA clone in cultured cells and re- 
ported that both rat and human PGT transport PGD2, as 
well as PGE1, PGE2, and PGF2a. Although human PGT has 
cDNA and deduced amino acid sequences similar to those 
of the rat, the tissue distribution of mRNA transcripts is 
substantially broader in human. Additionally, the diversity 
of human PGT transcripts is greater and the affinity for 
thromboxane-2 is greater. Lu et al. (1996) found strong 
PGT mRNA expression in the human fetus. By PCR-based 
monochromosomal somatic cell hybrid mapping and fluo- 
rescence in situ hybridization, Lu and Schuster (1998) 
mapped the PGT gene to 3q21. 

[9125] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9126 ] Kanai, N.; Lu, R.; Satriano, J. A.; Bao, Y.; Wolkoff, A. W.; 
Schuster, V. L. : Identification and characterization of a 
prostaglandin transporter. Science 268: 866-869, 1995. ; 
and 

t 9127 ] Lu, R.; Kanai, N.; Bao, Y.; Schuster, V. L. : Cloning, in vitro 
expression, and tissue distribution of a human 
prostaglandin transporter cDNA (hPGT). J. Clin. Invest. 98: 
1142-1149, 1996. 



[9128] Further studies establishing the function and utilities of 
SLC21A2 are found in John Hopkins OMIM database 
record ID 601460, and in sited publications numbered 
657-659 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. FHR5 
(Accession NM.030787) is another VGAM308 host target 
gene. FHR5 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
FHR5, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of FHR5 BINDING SITE, designated SEQ ID:2166, 
to the nucleotide sequence of VGAM308 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:643. 

[9129] Another function of VGAM308 is therefore inhibition of 
FHR5 (Accession NM_030787). Accordingly, utilities of 
VGAM308 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FHR5. 
FLJ13710 (Accession NM.024817) is another VGAM308 
host target gene. FLJ13710 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ13710, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13710 BINDING SITE, 
designated SEQ ID:2091, to the nucleotide sequence of 
VGAM308 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:643. 

[9130] Another function of VGAM308 is therefore inhibition of 

FLJ13710 (Accession NM.024817). Accordingly, utilities of 
VGAM308 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13710. 
KIAA1155 (Accession XM.030864) is another VGAM308 
host target gene. KIAA1155 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1155, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1155 BINDING SITE, 
designated SEQ ID:2628, to the nucleotide sequence of 
VGAM308 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:643. 

[9131] Another function of VGAM308 is therefore inhibition of 
KIAA1155 (Accession XM_030864). Accordingly, utilities 
of VGAM308 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1155. SEF (Accession XM.045300) is another 
VGAM308 host target gene. SEF BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SEF, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of SEF BINDING SITE, desig- 
nated SEQ ID:2860, to the nucleotide sequence of 
VGAM308 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:643. 
[9132] Another function of VGAM308 is therefore inhibition of 
SEF (Accession XM.045300). Accordingly, utilities of 
VGAM308 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEF. Three 
Prime Repair Exonuclease 1 (TREX1, Accession 
NM_033627) is another VGAM308 host target gene. 
TREX1 BINDING SITE is HOST TARGET binding site found in 
the 5 X untranslated region of mRNA encoded by TREX1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of TREX1 BINDING SITE, designated SEQ ID:2337, 
to the nucleotide sequence of VGAM308 RNA, herein des- 



ignated VGAM RNA, also designated SEQ ID:643. 

[9133] Another function of VGAM308 is therefore inhibition of 
Three Prime Repair Exonuclease 1 (TREX1, Accession 
NM.033627). Accordingly, utilities of VGAM308 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TREX1. Tripartite Motif- 
containing 6 (TRIM6, Accession NM_058166) is another 
VGAM308 host target gene. TRIM6 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by TRIM6, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of TRIM6 BINDING SITE, 
designated SEQ ID:2366, to the nucleotide sequence of 
VGAM308 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:643. 

[9134] Another function of VGAM308 is therefore inhibition of 
Tripartite Motif-containing 6 (TRIM6, Accession 
NM.058166). Accordingly, utilities of VGAM308 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM6. VEST1 (Accession 
NM_052958) is another VGAM 3 08 host target gene. VEST1 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by VEST1, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of VEST1 BINDING SITE, designated SEQ ID:2349, to the 
nucleotide sequence of VGAM308 RNA, herein designated 
VGAM RNA, also designated SEQ ID:643. 

[9135] Another function of VGAM308 is therefore inhibition of 
VEST1 (Accession NM.052958). Accordingly, utilities of 
VGAM308 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with VEST1. 
LOC149076 (Accession XM.086415) is another VGAM308 
host target gene. LOC149076 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC149076, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC149076 BINDING 
SITE, designated SEQ ID:3128, to the nucleotide sequence 
of VGAM308 RNA, herein designated VGAM RNA, also 
designated SEQ ID:643. 

[9136] Another function of VGAM308 is therefore inhibition of 

LOC149076 (Accession XM.086415). Accordingly, utilities 



of VGAM308 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149076. LOC254043 (Accession XM.170800) is an- 
other VGAM308 host target gene. LOC254043 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 54043, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254043 BINDING SITE, designated SEQ ID:3667, to 
the nucleotide sequence of VGAM308 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:643. 
[9137] Another function of VGAM308 is therefore inhibition of 

LOC254043 (Accession XM_170800). Accordingly, utilities 
of VGAM308 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254043. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 309 (VGAM309) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[9138] VGAM309 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM309 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9139] VGAM309 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM309 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9 14 0] VGAM309 gene encodes a VGAM 3 09 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM309 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM309 precursor RNA is designated SEQ 
ID:295, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:295 is 
located at position 177929 relative to the genome of Vac- 
cinia Virus. 

[9141] VGAM309 precursor RNA folds onto itself, forming 

VGAM309 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9142] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM309 folded precursor RNA into VGAM309 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 72%) nucleotide se- 
quence of VGAM 3 09 RNA is designated SEQ ID:644, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9143] VGAM309 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM309 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 09 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
[9 144 ] VGAM309 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM309 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM309 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM309 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM309 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[9145] The complementary binding of VGAM309 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM309 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM309 host tar- 
get RNA into VGAM309 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 9146 ] It is appreciated that VGAM309 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM309 host target genes. The mRNA of 
each one of this plurality of VGAM309 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM309 RNA, herein designated VGAM 
RNA, and which when bound by VGAM309 RNA causes in- 
hibition of translation of respective one or more VGAM309 
host target proteins. 

t 9147 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM309 gene, herein designated VGAM GENE, on one or 
more VGAM309 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9148] | t j S yet further appreciated that a function of VGAM309 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM309 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM309 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM309 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9149] Nucleotide sequences of the VGAM309 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM309 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM309 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM309 are further 
described hereinbelow with reference to Table 1. 

[9150] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM309 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM309 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9151] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM309 gene, herein designated VGAM is 
inhibition of expression of VGAM309 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM309 correlate with, and may be deduced 
from, the identity of the target genes which VGAM309 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9152] BUB3 Budding Uninhibited By Benzimidazoles 3 Homolog 
(yeast) (BUB3, Accession NM.004725) is a VGAM309 host 



target gene. BUB3 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by BUB3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BUB3 BINDING SITE, designated SEQ 
ID:1149, to the nucleotide sequence of VGAM309 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:644. 

[9 1 53] a function of VGAM309 is therefore inhibition of BUB3 

Budding Uninhibited By Benzimidazoles 3 Homolog (yeast) 
(BUB3, Accession NM_004725), a gene which has a role in 
the mitotic spindle checkpoint. Accordingly, utilities of 
VGAM309 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BUB3. The 
function of BUB3 has been established by previous stud- 
ies. A feedback control mechanism, or cell cycle check- 
point, delays the onset of anaphase until all the chromo- 
somes are correctly aligned on the mitotic spindle. Muta- 
tions in the S. cerevisiae BUB and MAD genes abolish this 
checkpoint, such that mutant cells fail to undergo mitotic 
arrest in response to spindle damage. The yeast BUB1 (see 
OMIM Ref. No. 602452) gene encodes a protein kinase 



that can bind and phosphorylate BUB3. Mammalian BUB1 
localizes to the kinetochore of unaligned chromosomes. 
To further characterize the role of BUB1 in mitosis, Taylor 
et al. (1998) searched an EST database to identify the hu- 
man homolog of BUB3. They identified a partial human 
BUB3 cDNA and used a PCR strategy to isolate a full- 
length cDNA. The predicted 328-amino acid human pro- 
tein shares approximately 34% identity with yeast BUB3. 
Both proteins contain 4 WD repeats. When expressed in 
mammalian cells, a chimeric GFP-BUB3 protein localized 
to kinetochores before chromosome alignment. Using 
deletion analysis, the authors identified a domain of BUB1 
that is required both for binding BUB3 and for kinetochore 
localization of BUB1. Taylor et al. (1998) reported that a 
similar domain in BUBR1 (OMIM Ref. No. 602860) medi- 
ates binding to BUB3. They suggested that the BUB and 
MAD proteins may be part of a large protein complex that 
is recruited to unattached kinetochores and that dissoci- 
ates from kinetochores upon achieving correct bipolar at- 
tachment. Animal model experiments lend further support 
to the function of BUB3. By gene-targeting techniques, 
Kalitsis et al. (2000) disrupted the Bub3 gene in mice, 
which resulted in embryonic lethality prior to day 8.5 



postcoitum (pc) in homozygous mutants. Mutant embryos 
appeared normal at day 3.5 pc but rapidly degenerated. 
An observed accumulation of mitotic errors suggested 
that Bub3 is essential for normal mitosis and for early em- 
bryonic development in the mouse. 

t 9154 ] It is appreciated that the abovementioned animal model 
for BUB3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[9155] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9 1 56] Kalitsis, P.; Earle, E.; Fowler, K. J.; Choo, K. H. A. : Bub3 
gene disruption in mice reveals essential mitotic spindle 
checkpoint function during early embryogenesis. Genes 
Dev. 14: 2277-2282, 2000. ; and 

[9157] Taylor, S. S.; Ha, E.; McKeon, F. : The human homologue 
of Bub3 is required for kinetochore localization of Bubl 
and a Mad3/Bubl-related protein kinase. J. Cell Biol. 142: 
1-11, 1998. 

[9158] Further studies establishing the function and utilities of 
BUB3 are found in John Hopkins OMIM database record ID 
603719, and in sited publications numbered 63 and 1225 



listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Chloride Channel 6 
(CLCN6, Accession NM.001286) is another VGAM309 host 
target gene. CLCN6 BINDING SITE1 through CLCN6 BIND- 
ING SITE3 are HOST TARGET binding sites found in un- 
translated regions of mRNA encoded by CLCN6, corre- 
sponding to HOST TARGET binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CLCN6 BINDING SITE1 through CLCN6 BINDING SITE3, 
designated SEQ ID:815, SEQ ID:1957 and SEQ ID:1958 re- 
spectively, to the nucleotide sequence of VGAM309 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:644. 

[9159] Another function of VGAM309 is therefore inhibition of 
Chloride Channel 6 (CLCN6, Accession NM_001286), a 
gene which is a voltage-gated chloride channel. Accord- 
ingly, utilities of VGAM309 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CLCN6. The function of CLCN6 has been estab- 
lished by previous studies. Members of the mammalian 
CLCN family of voltage-gated chloride channels display 
differential tissue distribution and perform diverse func- 



tions. Nomura et al. (1994) identified a partial human 
CLCN6 cDNA, which they called KIAA0046. Northern blot 
analysis revealed that CLCN6 was expressed widely. Using 
the partial cDNA sequence of Nomura et al. (1994), Brandt 
and Jentsch (1995) cloned human cerebral cortex cDNAs 
that covered the entire CLCN6 coding region. The pre- 
dicted 869-amino acid protein was called CLC6 by them. 
The amino acid sequence of CLCN6 is 45% identical to 
that of CLCN7 (OMIM Ref. No. 602727) but only 23 to 29% 
identical to the sequences of other known CLCNs. There- 
fore, Brandt and Jentsch (1995) stated that CLCN6 and 
CLCN7 together define a new branch of the chloride chan- 
nel protein family. By Northern blot analysis, Brandt and 
Jentsch (1995) found that CLCN6 was expressed as an ap- 
proximately 6-kb mRNA in all tissues examined. Egger- 
mont et al. (1997) identified 4 different CLCN6 cDNAs that 
represent alternatively spliced transcripts. Nomura et al. 
(1994) mapped the CLCN6 gene to chromosome 1 using a 
somatic cell hybrid panel. By fluorescence in situ hy- 
bridization, Brandt and Jentsch (1995) refined the local- 
ization of the CLCN6 gene to lp36. They noted that 2 
genes encoding kidney-specific chloride channels, CLC- 
NKA (OMIM Ref. No. 602024) and CLCNKB (OMIM Ref. No. 



602023), also map to lp36. 
[9160] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[9161] REFERENCES 1. Brandt, S.; Jentsch, T. J. : CIC-6 and CIC-7 

are two novel broadly expressed members of the CLC 

chloride channel family. FEBS Lett. 377: 15-20, 1995. ; 

and 

[9162] Eggermont, J.; Buyse, C; Voets, T.; Tytgat, J.; De Smedt, 

H.; Droogmans, G. : Alternative splicing of CIC-6 (a mem- 
ber of the CIC chloride-channel family) transcripts gener- 
ates three tr. 

[9163] Further studies establishing the function and utilities of 
CLCN6 are found in John Hopkins OMIM database record 
ID 602726, and in sited publications numbered 1939-194 
and 511 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. CTP Syn- 
thase (CTPS, Accession XM.114141) is another VGAM309 
host target gene. CTPS BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by CTPS, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 



nucleotide sequences of CTPS BINDING SITE, designated 
SEQ ID:3441, to the nucleotide sequence of VGAM309 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:644. 

[9164] Another function of VGAM309 is therefore inhibition of 

CTP Synthase (CTPS, Accession XM_1 14141), a gene which 
is important in the biosynthesis of phospholipids and nu- 
cleic acids. Accordingly, utilities of VGAM309 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with CTPS. The function of CTPS has 
been established by previous studies. The catalytic con- 
version of UTP to CTP is accomplished by the enzyme cy- 
tidine-5-prime-triphosphate synthetase (UTP:L-glutamine 
amido ligase; EC 6.3.4.2). The enzyme is important in the 
biosynthesis of phospholipids and nucleic acids, and plays 
a key role in cell growth, development, and tumorigenesis. 
Thomas et al. (1989) isolated a cDNA clone of the CTP 
synthetase gene from a rat liver cDNA library. It is a key 
regulatory enzyme in pyrimidine biosynthesis. These au- 
thors have isolated both cDNA and genomic gene se- 
quences from the rat and Chinese hamster. Yamauchi et 
al. (1990) cloned the CTPS gene and showed that the open 
reading frame encodes 591 amino acids that have a strik- 



ing degree of similarity to the structural gene in E. coli 
Yamauchi et al. (1991) assigned the structural gene to lp 
by study of a panel of human/rodent somatic cell hybrids 
and the CTPS cDNA. By a method of mapping that com- 
bines fluorescence in situ hybridization with replicated 
prometaphase R-bands (Takahashi et al., 1990), Taka- 
hashi et al. (1991) mapped the CTPS gene to 
Ip34.3-p34.1. By high-resolution banding analysis, they 
further narrowed the assignment to lp34.1; see Yamauchi 
et al. (1991). The genomic sequence is distributed in 19 
exons covering about 35 kb. Mutations eliminating the 
feedback regulation of CTPS result in multidrug resistance 
and mutator phenotype in Chinese hamster ovary (CHO) 
cells. The region to which the CTPS gene has been 
mapped is the location of breakpoints involved in several 
tumor types. Yamauchi et al. (1993) found that inactivat- 
ing mutations clustered in a highly conserved region of 
the gene make it feasible to assess the role of such muta- 
tions in the development of drug resistance encountered 
in the treatment of malignant disease and not readily ex- 
plained by altered expression of the multidrug resistance 
genes (e.g., 171050). 
[9165] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[9 1 66] Yamauchi, M.; Yamauchi, N.; Phear, C; Spurr, N. K.; Mar- 
tinsson, T.; Weith, A.; Meuth, M. : Genomic organization 
and chromosomal localization of the human CTP syn- 
thetase gene (CTPS). Genomics 11: 1088-1096, 1991. ; 
and 

[9167] whelan, J.; Phear, G.; Yamauchi, M.; Meuth, M. : Clustered 
base substitutions in CTP synthetase conferring drug re- 
sistance in Chinese hamster ovary cells. Nature Genet. 3: 
317-322, 1993. 

[9168] Further studies establishing the function and utilities of 
CTPS are found in John Hopkins OMIM database record ID 
123860, and in sited publications numbered 3061-3066, 
and 897 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Retinoblastoma 1 (including osteosarcoma) (RBI, Ac- 
cession XM.165641) is another VGAM309 host target 
gene. RBI BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
RBI, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 



quences of RBI BINDING SITE, designated SEQ ID:3505, to 
the nucleotide sequence of VGAM309 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:644. 
[9169] Another function of VGAM309 is therefore inhibition of 
Retinoblastoma 1 (including osteosarcoma) (RBI, Acces- 
sion XM.165641), a gene which probably acts as a regula- 
tor of other genes. Accordingly, utilities of VGAM309 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RBI. The function of 
RBI has been established by previous studies. Retinoblas- 
toma (RB) is an embryonic neoplasm of retinal origin. It 
almost always presents in early childhood and is often bi- 
lateral. Spontaneous regression (OMIM Ref. No. 'cure') oc- 
curs in some cases. Connolly et al. (1983) reported a 
4-generation family with 3 patterns of expression of the 
retinoblastoma gene: frank retinoblastoma, unilateral or 
bilateral; retinoma; and no visible retinal pathology except 
for 'normal degeneration' with age. ('Paving stone degen- 
eration' of the type observed in 2 of 3 RB carriers, aged 49 
and 59, is said by Duane (1980) to occur in about 20% of 
the adult population.) Gallie and Phillips (1982) described 
benign lesions in the retina in retinoblastoma patients. 
The distinctive characteristics of these lesions, referred to 



by the authors as retinomas, included a translucent, gray- 
ish retinal mass protruding into the vitreous, 'cottage- 
cheese' calcification in 75%, and retinal pigment epithelial 
migration and proliferation in 60%. They suggested that 
retinomas represent not the heterozygous state postu- 
lated by the Knudson 2-stage model of carcinogenesis but 
rather the homozygous state occurring in differentiated 
cell(s). Gallie et al. (1982) suggested that retinomas rep- 
resent either spontaneous regression of a retinoblastoma 
or a benign manifestation of the RB gene. Animal model 
experiments lend further support to the function of RBI. 
Windle et al. (1990) created transgenic mice by microin- 
jecting fertilized ova with a chimeric gene containing the 
protein coding region of the SV40 T antigen (Tag) driven 
by the promoter of the luteinizing hormone beta-subunit 
gene. One of the male founders developed bilateral 
retinoblastomas at about age 5 months. The phenotype 
was heritable with complete penetrance in transgenic off- 
spring in whom the tumors were first observed at about 2 
months. Windle et al. (1990) demonstrated specific asso- 
ciation between pl05(Rb) and T antigen in mouse 
retinoblastoma tumor cells. Thus, evidence is provided for 
oncogenesis due to the ocular-specific expression of an 



Rb-binding oncoprotein that can functionally inactivate 
the Rb protein. 

t 917 °] It is appreciated that the abovementioned animal model 
for RBI is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

t 9171 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9172 ] Connolly, M.J.; Payne, R. H.; Johnson, C; Gallie, B. L; 

Allderdice, P. W.; Marshall, W. H.; Lawton, R. D. : Familial, 
EsD-linked, retinoblastoma with reduced penetrance and 
variable expressivity. Hum. Genet. 65: 122-124, 1983. ; 
and 

t 917 3] Gallie, B. L; Ellsworth, R. M.; Abramson, D. M.; Phillips, R. 
A. : Retinoma: spontaneous regression of retinoblastoma 
or benign manifestation of the mutation? Brit. J. Cancer 
45: 513-5. 

[9174] Further studies establishing the function and utilities of 
RBI are found in John Hopkins OMIM database record ID 
180200, and in sited publications numbered 2549-2560, 
2281-2282, 7-13, 545-565, 1125-571, 150-156, 
1060-160, 737-175, 1297-1309, 3 and 1310-1317 



listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Retinitis Pigmen- 
tosa 2 (X-linked recessive) (RP2, Accession NM.006915) is 
another VGAM309 host target gene. RP2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by RP2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RP2 BINDING 
SITE, designated SEQ ID: 1339, to the nucleotide sequence 
of VGAM309 RNA, herein designated VGAM RNA, also 
designated SEQ ID:644. 
[9175] Another function of VGAM309 is therefore inhibition of 
Retinitis Pigmentosa 2 (X-linked recessive) (RP2, Acces- 
sion NM_006915). Accordingly, utilities of VGAM309 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RP2. Wolf-Hirschhorn 
Syndrome Candidate 1 (WHSC1, Accession NM.007331) is 
another VGAM309 host target gene. WHSC1 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by WHSC1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of WHSC1 BIND- 
ING SITE, designated SEQ ID:1394, to the nucleotide se- 
quence of VGAM309 RNA, herein designated VGAM RNA, 
also designated SEQ ID:644. 
[9176] Another function of VGAM309 is therefore inhibition of 
Wolf-Hirschhorn Syndrome Candidate 1 (WHSC1, Acces- 
sion NM_007331), a gene which binds covalently to and 
repairs g/t mismatches. Accordingly, utilities of VGAM309 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with WHSC1. The func- 
tion of WHSC1 and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM234.ARHGAP11A (Accession NM.014783) is another 
VGAM309 host target gene. ARHGAP11A BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by ARHGAP11A, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
ARHGAP11A BINDING SITE, designated SEQ ID:1546, to 
the nucleotide sequence of VGAM309 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:644. 



[9177] Another function of VGAM309 is therefore inhibition of 

ARHGAP11A (Accession NM_014783). Accordingly, utilities 
of VGAM309 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ARHGAP11A. FLJ20533 (Accession NM.017866) is another 
VGAM309 host target gene. FLJ20533 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ20533, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20533 
BINDING SITE, designated SEQ ID:1758, to the nucleotide 
sequence of VGAM309 RNA, herein designated VGAM 
RNA, also designated SEQ ID:644. 

[9178] Another function of VGAM309 is therefore inhibition of 

FLJ20533 (Accession NM.017866). Accordingly, utilities of 
VGAM309 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20533. 
MGC16063 (Accession NM.053047) is another VGAM309 
host target gene. MGC16063 BINDING SITE is HOST TAR- 
GET binding site found in the 3^ untranslated region of 
mRNA encoded by MGC16063, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MGC16063 BINDING 
SITE, designated SEQ ID:2356, to the nucleotide sequence 
of VGAM309 RNA, herein designated VGAM RNA, also 
designated SEQ ID:644. 
[9179] Another function of VGAM 3 09 is therefore inhibition of 
MGC16063 (Accession NM_053047). Accordingly, utilities 
of VGAM309 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC16063. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3C (SEMA3C, 
Accession NM.006379) is another VGAM309 host target 
gene. SEMA3C BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
SEMA3C, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3C BINDING SITE, designated SEQ 
ID: 1293, to the nucleotide sequence of VGAM309 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:644. 

[9180] Another function of VGAM309 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 



Domain, Secreted, (semaphorin) 3C (SEMA3C, Accession 
NM_006379). Accordingly, utilities of VGAM309 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3C. LOC135293 
(Accession XM.072402) is another VGAM309 host target 
gene. LOC135293 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC135293, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC135293 BINDING SITE, desig- 
nated SEQ ID:3047, to the nucleotide sequence of 
VGAM309 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:644. 
[9181] Another function of VGAM309 is therefore inhibition of 

LOC135293 (Accession XM_072402). Accordingly, utilities 
of VGAM309 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC135293. LOC153883 (Accession XM.087798) is an- 
other VGAM 3 09 host target gene. LOC153883 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC153883, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153883 BINDING SITE, designated SEQ ID:3182, to 
the nucleotide sequence of VGAM309 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:644. 

[9182] Another function of VGAM309 is therefore inhibition of 

LOC153883 (Accession XM.087798). Accordingly, utilities 
of VGAM309 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC153883. LOC199692 (Accession NM.145295) is an- 
other VGAM 3 09 host target gene. LOC199692 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC199692, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199692 BINDING SITE, designated SEQ ID:2521, to 
the nucleotide sequence of VGAM309 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:644. 

[9183] Another function of VGAM309 is therefore inhibition of 

LOC199692 (Accession NM.145295). Accordingly, utilities 
of VGAM309 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC199692. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 310 (VCAM310) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9184] VGAM310 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM310 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9 1 85] VGAM310 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM310 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9 1 86] VGAM 3 10 gene encodes a VGAM310 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM310 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM310 precursor RNA is designated SEQ 
ID:296, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID:296 is 
located at position 9389 relative to the genome of Vac- 
cinia Virus. 



[9187] VGAM310 precursor RNA folds onto itself, forming 

VGAM310 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9188] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 3 10 folded precursor RNA into VGAM310 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 70%) nucleotide se- 
quence of VGAM310 RNA is designated SEQ ID:645, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9189] VGAM 3 10 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 10 host target RNA, herein designated VGAM 



HOST TARGET RNA. VGAM310 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[9190] VGAM310 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM310 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM310 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 10 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM310 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 



sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9191] The complementary binding of VGAM310 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM310 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 10 host tar- 
get RNA into VGAM310 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9192] | t j S appreciated that VGAM 3 10 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM3 10 host target genes. The mRNA of 
each one of this plurality of VGAM3 10 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM310 RNA, herein designated VGAM 
RNA, and which when bound by VGAM310 RNA causes in- 
hibition of translation of respective one or more VGAM310 
host target proteins. 

[9193] ^ is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM310 gene, herein designated VGAM GENE, on one or 
more VGAM310 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world " , Science 
294,779 (2001)). 
[9194] | t j S yet further appreciated that a function of VGAM 3 10 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM310 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM310 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM310 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9195] Nucleotide sequences of the VCAM3 10 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 3 10 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM310 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 10 are further 
described hereinbelow with reference to Table 1. 

[9196] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM310 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM310 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9197] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM310 gene, herein designated VGAM is 
inhibition of expression of VGAM3 10 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM310 correlate with, and may be deduced 
from, the identity of the target genes which VGAM310 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[9 1 98] MGC5242 (Accession NM.024033) is a VGAM310 host 
target gene. MGC5242 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by MGC5242, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of MGC5242 BINDING SITE, 
designated SEQ ID:2042, to the nucleotide sequence of 
VGAM310 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:645. 

A function of VGAM 3 10 is therefore inhibition of 
MGC5242 (Accession NM_024033). Accordingly, utilities 
of VGAM310 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC5242. LOC197259 (Accession XM.113849) is another 
VGAM 3 10 host target gene. LOC197259 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by LOC197259, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 



LOC197259 BINDING SITE, designated SEQ ID:3422, to the 
nucleotide sequence of VGAM310 RNA, herein designated 
VGAM RNA, also designated SEQ ID:645. 

[9200] Another function of VGAM310 is therefore inhibition of 

LOC197259 (Accession XM_113849). Accordingly, utilities 
of VGAM310 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC197259. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 311 (VGAM311) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9201] VGAM311 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM311 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9202] VGAM311 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM311 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[9203] VGAM311 gene encodes a VGAM3 11 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM311 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM311 precursor RNA is designated SEQ 
ID:297, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:297 is 
located at position 176858 relative to the genome of Vac- 
cinia Virus. 

[9204] VGAM311 precursor RNA folds onto itself, forming 

VGAM311 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
'hairpin structure \ As is well known in the art, this 
' hairpin structure ', is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9205] An enzyme complex designated DICER COMPLEX, 'dices' 
the VGAM311 folded precursor RNA into VGAM311 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, 'dicing' of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM311 RNA is designated SEQ ID:646, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9206] VGAM311 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM311 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM311 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[920 7 ] VGAM311 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM311 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM311 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM311 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM311 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[9208] The complementary binding of VGAM311 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM311 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM311 host tar- 
get RNA into VGAM311 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9209] it is appreciated that VGAM311 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM311 host target genes. The mRNA of 
each one of this plurality of VGAM311 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM311 RNA, herein designated VGAM 
RNA, and which when bound by VGAM311 RNA causes in- 
hibition of translation of respective one or more VGAM311 
host target proteins. 
t 921 °] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM311 gene, herein designated VGAM GENE, on one or 
more VGAM311 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 9211 ] It is yet further appreciated that a function of VGAM3 11 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM311 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM311 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM311 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9212] Nucleotide sequences of the VGAM311 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM311 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM311 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM311 are further 
described hereinbelow with reference to Table 1. 

[9213] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM311 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM311 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9214] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM311 gene, herein designated VGAM is 
inhibition of expression of VGAM311 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM311 correlate with, and may be deduced 
from, the identity of the target genes which VGAM3 1 1 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9 21 5] Crystallin, Beta A4 (CRYBA4, Accession NM.001886) is a 

VGAM311 host target gene. CRYBA4 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by CRYBA4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CRYBA4 BINDING 
SITE, designated SEQ ID:865, to the nucleotide sequence 
of VGAM311 RNA, herein designated VGAM RNA, also 
designated SEQ ID:646. 

[9216] a function of VGAM311 is therefore inhibition of Crys- 



tallin, Beta A4 (CRYBA4, Accession NM.001886), a gene 
which is the dominant structural components of the verte- 
brate eye lens. Accordingly, utilities of VGAM311 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CRYBA4. The function of 
CRYBA4 has been established by previous studies. In the 
ocular lens, 80 to 90% of the soluble protein fraction 
comprises crystallins. These proteins are thought to play 
an important role in the maintenance of the transparency 
and refractive index of the lens. In the mammalian lens, 
crystallins can be divided into alpha, beta, gamma, and 
delta families. These in turn can be subdivided into acidic 
and basic groups. The beta-A4 gene, an acidic crystallin, 
was mapped to 22qll.2-ql3.1 by van Rens et al. (1991, 
1992) by study of somatic cell hybrids including some 
containing translocated chromosome 22 segments. The 
CRYBB2 (OMIM Ref. No. 123620) and the CRYBB3 (OMIM 
Ref. No. 123630) genes have also been assigned to this 
region of chromosome 22. Hulsebos et al. (1995) demon- 
strated by interspecific backcross analysis that the ho- 
mologs of the CRYBB2, CRYBB3, and CRYBA4 genes are 
located in the central region of mouse chromosome 5. 
Lampi et al. (1997) cloned the CRYBA4 gene, which they 



designated beta-A4, by 3-prime and 5-prime RACE-PCR 
of lens RNA with primers based on the sequence of bovine 
CRYBA4. The beta-A4 gene encodes a predicted 
196-amino acid protein; the initial methionine is post- 
translationally removed. The conserved crystallin domain 
is 92 to 94% identical to rat and bovine beta-A4, and 
there is an unrelated 10-amino acid N-terminal region 
('N-terminal extension'). The calculated 22,285-dalton 
molecular weight of the protein matched the value deter- 
mined experimentally by mass spectrometry and by anal- 
ysis of tryptic peptides. Lampi et al. (1997) found that 
there are 11 major soluble proteins in the young human 
lens, and that beta-A4 constitutes approximately 5% of 
the total 

[9217] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 921 8] Hulsebos, T. J. M.; Jenkins, N. A.; Gilbert, D. J.; Copeland, 
N. G. : The beta crystallin genes on human chromosome 
22 define a new region of homology with mouse chromo- 
some 5. Genomics 25: 574-576, 1995. ; and 

t 9219 ] Hulsebos, T. J. M.; Jenkins, N. A.; Gilbert, D. J.; Copeland, 
N. G. : The beta crystallin genes on human chromosome 



22 define a new region of homology with mouse chromo- 
some 5. Genomics 2. 
[9220] Further studies establishing the function and utilities of 
CRYBA4 are found in John Hopkins OMIM database record 
ID 123631, and in sited publications numbered 
2805-2808 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. Ubiquitin 
Carboxyl-terminal Esterase LI (ubiquitin thiolesterase) 
(UCHL1, Accession NM.004181) is another VGAM3 11 host 
target gene. UCHL1 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by UCHL1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of UCHL1 BINDING SITE, designated SEQ 
ID:1093, to the nucleotide sequence of VGAM311 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:646. 

[9221] Another function of VGAM311 is therefore inhibition of 
Ubiquitin Carboxyl-terminal Esterase LI (ubiquitin thi- 
olesterase) (UCHL1, Accession NM_004181), a gene which 
is involved both in the processing of ubiquitin precursors 
and of ubiquinated proteins. Accordingly, utilities of 



VGAM311 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UCHL1. 
The function of UCHL1 has been established by previous 
studies. Ubiquitin C-terminal hydrolase LI represents 1 to 
2% of total soluble brain protein (Wilkinson et al., 1989). 
Its occurrence in Lewy bodies and its function in the pro- 
teasome pathway make it a compelling candidate gene in 
Parkinson disease (OMIM Ref. No. 168600). In a German 
family with Parkinson disease, Leroy et al. (1998) identi- 
fied a missense mutation in the UCHL1 gene, ile93 to met 
(I93M; 191342.0001), which caused a partial loss of the 
catalytic activity of this thiol protease. They suggested 
that this could lead to aberrations in the proteolytic path- 
way and aggregation of proteins. Animal model experi- 
ments lend further support to the function of UCHL1. 
Kurihara et al. (2000) showed that mice homozygous for a 
targeted deletion of the related Uchl3 gene (OMIM Ref. No. 
603090) are indistinguishable from wildtype. To assess 
whether the 2 hydrolases have redundant function, Kuri- 
hara et al. (2001) generated mice homozygous for both 
Uchll(gad) and Uchl3(delta3-7). The double homozygotes 
weighed 30% less than single homozygotes and displayed 
an earlier onset of lethality, possibly due to dysphagia. 



Axonal degeneration of the nucleus tractus solitarius and 
area postrema of the medulla was noted in these mice. 
The double homozygotes also displayed a more severe 
axonal degeneration of the gracile tract of the medulla 
and spinal cord than had been observed in Uchll(gad) 
single homozygotes. In addition, degeneration of dorsal 
root ganglia cell bodies was detected in both the double 
homozygotes and Uchl3(delta3-7) single homozygotes. 
Given that both Uchll(gad) and Uchl3(delta3-7) single ho- 
mozygotes displayed distinct degenerative defects that 
were exacerbated in the double homozygotes, the authors 
concluded that Uchll and Uchl3 may have both separate 
and overlapping functions in the maintenance of neurons 
of the gracile tract, nucleus tractus solitarius, and area 
postrema. 

[9222] it j S appreciated that the abovementioned animal model 
for UCHL1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[9223] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9 224 ] Kurihara, L. J.; Kikuchi, T.; Wada, K.; Tilghman, S. M. : Loss 



of Uch-Ll and Uch-L3 leads to neurodegeneration, poste- 
rior paralysis and dysphagia. Hum. Molec. Genet. 10: 
1963-1970, 2001. ; and 
[9225] Leroy, E.; Boyer, R.; Auburger, C; Leube, B.; Ulm, C; 

Mezey, E.; Harta, C; Brownstein, M. J.; Jonnalagada, S.; 
Chernova, T.; Dehejia, A.; Lavedan, C; Gasser, T.; Stein- 
bach, P. J.; W. 

[9226] Further studies establishing the function and utilities of 
UCHL1 are found in John Hopkins OMIM database record 
ID 191342, and in sited publications numbered 
2958-2970 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. BDG-29 
(Accession XM.051343) is another VGAM311 host target 
gene. BDG-29 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
BDG-29, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BDG-29 BINDING SITE, designated SEQ 
ID:2944, to the nucleotide sequence of VGAM311 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:646. 

[9227] Another function of VGAM311 is therefore inhibition of 



BDG-29 (Accession XM.051343). Accordingly, utilities of 
VGAM311 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BDG-29. 
ERG-1 (Accession NM.022034) is another VGAM3 11 host 
target gene. ERG-1 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by ERG-1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ERG-1 BINDING SITE, designated SEQ 
ID:1972, to the nucleotide sequence of VGAM311 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:646. 

[9228] Another function of VGAM311 is therefore inhibition of 
ERG-1 (Accession NM_022034). Accordingly, utilities of 
VGAM311 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ERG-1. 
LOC199837 (Accession XM.114034) is another VGAM3 11 
host target gene. LOC199837 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC199837, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of LOC199837 BINDING 
SITE, designated SEQ ID:3434, to the nucleotide sequence 
of VGAM311 RNA, herein designated VGAM RNA, also 
designated SEQ ID:646. 

[9229] Another function of VGAM311 is therefore inhibition of 

LOC199837 (Accession XM_114034). Accordingly, utilities 
of VGAM311 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC199837. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 312 (VGAM312) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9230] VGAM312 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM312 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9231] VGAM 3 12 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM312 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
[9232] VGAM312 gene encodes a VCAM3 12 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM312 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM312 precursor RNA is designated SEQ 
ID:298, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:298 is 
located at position 177797 relative to the genome of Vac- 
cinia Virus. 

[9233] VGAM312 precursor RNA folds onto itself, forming 

VGAM 3 12 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9234] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM312 folded precursor RNA into VGAM312 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM312 RNA is designated SEQ ID:647, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9235] VGAM312 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM312 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 12 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[9236] VGAM 3 12 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM312 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM312 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM312 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM312 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[9237] The complementary binding of VGAM312 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 3 12 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM312 host tar- 
get RNA into VGAM312 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[9238] ^ is appreciated that VGAM312 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM3 12 host target genes. The mRNA of 
each one of this plurality of VGAM3 12 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 3 12 RNA, herein designated VGAM 
RNA, and which when bound by VGAM312 RNA causes in- 
hibition of translation of respective one or more VGAM312 
host target proteins. 

[9239] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM312 gene, herein designated VGAM GENE, on one or 
more VGAM312 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9240] | t j S yet further appreciated that a function of VGAM312 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM312 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM312 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM312 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9241] Nucleotide sequences of the VGAM312 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM312 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM312 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 12 are further 
described hereinbelow with reference to Table 1. 

[9242] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM312 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VCAM312 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9243] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM312 gene, herein designated VGAM is 
inhibition of expression of VGAM312 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM312 correlate with, and may be deduced 
from, the identity of the target genes which VGAM312 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9244] B as j C Helix-loop-helix Domain Containing, Class B, 3 

(BHLHB3, Accession NM.030762) is a VGAM 3 12 host tar- 
get gene. BHLHB3 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by BHLHB3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of BHLHB3 BINDING SITE, designated SEQ 
ID:2160, to the nucleotide sequence of VGAM 3 12 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:647. 

[9245] a function of VGAM3 12 is therefore inhibition of Basic 

Helix-loop-helix Domain Containing, Class B, 3 (BHLHB3, 
Accession NM_030762), a gene which represses both 
basal and activated transcription. Accordingly, utilities of 
VGAM312 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BHLHB3. 
The function of BHLHB3 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM127. Ceroid-lipofuscinosis, Neuronal 2, Late In- 
fantile Qansky-Bielschowsky disease) (CLN2, Accession 
NM_000391) is another VGAM312 host target gene. CLN2 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by CLN2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CLN2 BINDING SITE, designated SEQ ID:735, to the nu- 
cleotide sequence of VGAM312 RNA, herein designated 
VGAM RNA, also designated SEQ ID:647. 

[9246] Another function of VGAM312 is therefore inhibition of 
Ceroid-lipofuscinosis, Neuronal 2, Late Infantile 



Qansky-Bielschowsky disease) (CLN2, Accession 
NM_000391). Accordingly, utilities of VGAM312 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CLN2. Zinc Finger Protein 
36, C3H Type-like 1 (ZFP36L1, Accession NM.004926) is 
another VGAM312 host target gene. ZFP36L1 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by ZFP36L1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ZFP36L1 BINDING SITE, designated SEQ ID:1165, to the 
nucleotide sequence of VGAM312 RNA, herein designated 
VGAM RNA, also designated SEQ ID:647. 
[9247] Another function of VGAM312 is therefore inhibition of 

Zinc Finger Protein 36, C3H Type-like 1 (ZFP36L1, Acces- 
sion NM.004926), a gene which is a regulatory protein in- 
volved in regulating the response to growth factors. Ac- 
cordingly, utilities of VGAM312 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZFP36L1. The function of ZFP36L1 has been 
established by previous studies. Bustin et al. (1994) 
cloned and characterized the ZFP36L1 gene, which they 



called ERF1, which is a member of the Tisll family of 
early-response genes (see OMIM Ref. No. ZFP36; 190700). 
Members of this gene family contain a distinguishing pu- 
tative zinc finger domain with a repeating cys-his motif 
and are induced by various agonists such as the phorbol 
ester TPA and the polypeptide mitogen EGF (OMIM Ref. 
No. 131530). The human gene was cloned using a rat ho- 
molog as a probe. The rat and human genes have con- 
served 5-prime and 3-prime UTRs and their promoters 
contain motifs seen in other early-response genes. The 
predicted rat and human proteins are 99% identical. Bustin 
et al. (1994) determined that the ZFP36L1 gene contains 2 
exons and spans about 6 kb of genomic DNA including 
the promoter and UTRs. Ning et al. (1996) also cloned 
ZFP36L1, which they termed BERC36 (B-cell early re- 
sponse gene encoding a 36-kD protein). The deduced 
338-amino acid BERG36 protein could be induced by 
treatment with calcium ionophore, and the induction 
could be blocked by treatment with interleukin-4 (IL4; 
147780) but not by CD40 (TNFRSF5; 109535) ligation. 
Treatment of the Epstein-Barr virus-negative human 
Burkitt lymphoma cell line Ramos, which phenotypically 
resembles germinal center B cells, with BERG36-antisense 



or with IL4 or CD40 ligation protected the cells from 
ionophore-induced apoptosis. CD40 ligation also pro- 
tected Ramos cells from apoptosis induced by inhibitors 
of macromolecular synthesis. Ning et al. (1996) concluded 
that BERG36 is a target of IL4 signaling for B-cell survival. 

[9248] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9249] Bustin, S. A.; Xiao-Feng, N.; Barnard, R. C; Kumar, V.; 
Pascall, J. C; Brown, K. D.; Leigh, I. M.; Williams, N. S.; 
McKay, I. A. : Cloning and characterisation of ERF1, a hu- 
man member of the Tisll family of early-response genes. 
DNA Cell Biol. 13: 449-459, 1994. ; and 

[9250] N j ngj z._q. ; Norton, J. D.; Li, J.; Murphy, J. J. : Distinct 

mechanisms for rescue from apoptosis in Ramos human B 
cells by signaling through CD40 and interleukin-4 recep- 
tor: a role for. 

[9251] Further studies establishing the function and utilities of 

ZFP36L1 are found in John Hopkins OMIM database record 
ID 601064, and in sited publications numbered 
1783-1786 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by refer- 
ence. Chromosome 8 Open Reading Frame 2 (C8orf2, Ac- 



cession NM.007175) is another VGAM3 12 host target 
gene. C8orf2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
C8orf2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of C8orf2 BINDING SITE, designated SEQ 
ID: 1361, to the nucleotide sequence of VGAM312 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:647. 

[9252] Another function of VGAM312 is therefore inhibition of 

Chromosome 8 Open Reading Frame 2 (C8orf2, Accession 
NM_007175). Accordingly, utilities of VGAM312 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C8orf2. DKFZP566K0524 
(Accession XM.045128) is another VGAM 3 12 host target 
gene. DKFZP566K0524 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP566K0524, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP566K0524 
BINDING SITE, designated SEQ ID:2854, to the nucleotide 



sequence of VGAM312 RNA, herein designated VGAM 
RNA, also designated SEQ ID:647. 
[9253] Another function of VGAM312 is therefore inhibition of 
DKFZP566K0524 (Accession XM.045128). Accordingly, 
utilities of VGAM312 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP566K0524. Fidgetin-like 1 (FIGNL1, Accession 
NM_022116) is another VGAM312 host target gene. 
FIGNL1 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
FIGNL1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FIGNL1 BINDING SITE, designated SEQ 
ID: 1980, to the nucleotide sequence of VGAM 3 12 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:647. 

[9254] Another function of VGAM312 is therefore inhibition of 
Fidgetin-like 1 (FIGNL1, Accession NM_022116). Accord- 
ingly, utilities of VGAM312 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with FIGNL1. FLJ10704 (Accession NM.018185) is 
another VGAM 3 12 host target gene. FLJ10704 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10704, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10704 BINDING SITE, designated SEQ ID:1796, to the 
nucleotide sequence of VGAM312 RNA, herein designated 
VGAM RNA, also designated SEQ ID:647. 
[9255] Another function of VGAM312 is therefore inhibition of 

FLJ10704 (Accession NM.018185). Accordingly, utilities of 
VGAM312 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10704. 
HDAC9-PENDING (Accession NM.014707) is another 
VGAM 3 12 host target gene. HDAC9-PENDING BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by HDAC9-PENDING, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of HDAC9-PENDING BINDING SITE, designated 
SEQ ID: 1528, to the nucleotide sequence of VGAM312 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:647. 



[9256] Another function of VGAM312 is therefore inhibition of 
HDAC9-PENDING (Accession NM.014707). Accordingly, 
utilities of VGAM312 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with HDAC9-PENDING. KIAA1384 (Accession XM.035405) 
is another VGAM312 host target gene. KIAA1384 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1384, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1384 BINDING SITE, designated SEQ ID:2695, to the 
nucleotide sequence of VGAM312 RNA, herein designated 
VGAM RNA, also designated SEQ ID:647. 

[9257] Another function of VGAM312 is therefore inhibition of 
KIAA1384 (Accession XM.035405). Accordingly, utilities 
of VGAM312 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1384. SOX30 (Accession NM.007017) is another 
VGAM 3 12 host target gene. SOX30 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SOX30, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SOX30 BINDING SITE, 
designated SEQ ID: 1346, to the nucleotide sequence of 
VGAM312 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:647. 

[9258] Another function of VGAM312 is therefore inhibition of 
SOX30 (Accession NM_007017). Accordingly, utilities of 
VGAM312 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SOX30. 
LOC221810 (Accession XM.168222) is another VGAM312 
host target gene. LOC221810 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC221810, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC221810 BINDING 
SITE, designated SEQ ID:3625, to the nucleotide sequence 
of VGAM312 RNA, herein designated VGAM RNA, also 
designated SEQ ID:647. 

[9259] Another function of VGAM312 is therefore inhibition of 

LOC221810 (Accession XM_168222). Accordingly, utilities 
of VGAM312 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC221810. LOC255177 (Accession XM.172941) is an- 
other VGAM312 host target gene. LOC255177 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255177, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255177 BINDING SITE, designated SEQ ID:3712, to 
the nucleotide sequence of VGAM312 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:647. 

[9260] Another function of VGAM312 is therefore inhibition of 

LOC255177 (Accession XM.172941). Accordingly, utilities 
of VGAM312 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255177. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 313 (VGAM313) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9261] VGAM313 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM313 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9262] VGAM313 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM313 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9263] VGAM313 gene encodes a VGAM313 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM313 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM313 precursor RNA is designated SEQ 
ID:299, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:299 is 
located at position 10272 relative to the genome of Vac- 
cinia Virus. 

[9264] VGAM313 precursor RNA folds onto itself, forming 

VGAM313 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 



of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9265] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM313 folded precursor RNA into VGAM313 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM313 RNA is designated SEQ ID:648, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9266] VGAM313 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM313 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM313 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 

[9267] VGAM313 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM313 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM313 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM313 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM313 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[9268] The complementary binding of VGAM313 RNA, herein 
designated VGAM RNA, to host target binding sites on 



VGAM313 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM313 host tar- 
get RNA into VGAM313 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9269] it is appreciated that VGAM313 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM3 13 host target genes. The mRNA of 
each one of this plurality of VGAM3 13 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM313 RNA, herein designated VGAM 
RNA, and which when bound by VGAM313 RNA causes in- 
hibition of translation of respective one or more VGAM313 
host target proteins. 

t 927 °] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM313 gene, herein designated VGAM GENE, on one or 
more VGAM313 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 



with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 9271 ] It is yet further appreciated that a function of VGAM313 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM313 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM313 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM313 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9272] Nucleotide sequences of the VGAM313 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM313 RNA, herein designated VGAM RNA, 



and a schematic representation of the secondary folding 
of VGAM313 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM313 are further 
described hereinbelow with reference to Table 1. 

[9273] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM313 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM313 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9274] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM313 gene, herein designated VGAM is 
inhibition of expression of VGAM3 13 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM313 correlate with, and may be deduced 
from, the identity of the target genes which VGAM313 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9275] Adrenergic, Alpha- 1A-, Receptor (ADRA1A, Accession 
NM_033303) is a VGAM313 host target gene. ADRA1A 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byADRAlA, 



corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of ADRA1A BINDING SITE, designated SEQ 
ID:2327, to the nucleotide sequence of VGAM313 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:648. 

[9276] a function of VGAM3 13 is therefore inhibition of Adrener- 
gic, Alpha- 1A-, Receptor (ADRA1A, Accession 
NM_033303). Accordingly, utilities of VGAM313 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ADRA1A. ADP-ribosylation 
Factor 3 (ARF3, Accession NM.001659) is another 
VGAM313 host target gene. ARF3 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by ARF3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ARF3 BINDING SITE, 
designated SEQ ID:845, to the nucleotide sequence of 
VGAM313 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:648. 

[9277] Another function of VGAM313 is therefore inhibition of 



ADP-ribosylation Factor 3 (ARF3, Accession NM_001659). 
Accordingly, utilities of VGAM313 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ARF3. Chromosome 14 Open Reading 
Frame 1 (C14orfl, Accession NM_007176) is another 
VGAM313 host target gene. C14orfl BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by C14orfl, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of C14orfl 
BINDING SITE, designated SEQ ID:1362, to the nucleotide 
sequence of VGAM313 RNA, herein designated VGAM 
RNA, also designated SEQ ID:648. 
[9278] Another function of VGAM313 is therefore inhibition of 

Chromosome 14 Open Reading Frame 1 (C14orfl, Acces- 
sion NM.007176). Accordingly, utilities of VGAM313 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C14orfl. Catenin 
(cadherin-associated protein), Alpha 2 (CTNNA2, Acces- 
sion NM.004389) is another VGAM313 host target gene. 
CTNNA2 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 



CTNNA2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CTNNA2 BINDING SITE, designated SEQ 
ID:1108, to the nucleotide sequence of VGAM313 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:648. 

[9279] Another function of VGAM313 is therefore inhibition of 
Catenin (cadherin-associated protein), Alpha 2 (CTNNA2, 
Accession NM_004389), a gene which is involved in the 
cytoplasmic anchorage of cell-cell and cell-substrate ad- 
hesion molecules. Accordingly, utilities of VGAM313 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CTNNA2. The function 
of CTNNA2 has been established by previous studies. 
Cell-cell and cell-matrix adhesions involve transmem- 
brane glycoproteins such as cell adhesion molecules and 
integrins, which are thought to function via interactions of 
their cytoplasmic domains with proteins associated with 
the cytoskeleton. Vinculin (OMIM Ref. No. 193065) and 
talin (OMIM Ref. No. 186745) are examples. The activity of 
cadherins (e.g., 114020), which mediate homophilic cell- 
cell Ca(2+)-dependent association, depends on their an- 



chorage to cytoskeleton via proteins termed catenins 
(Herrenknecht et al., 1991). Animal model experiments 
lend further support to the function of CTNNA2. Mice ho- 
mozygous for the 'cerebellar-deficient folia' (cdf) mutation 
are ataxic and have cerebellar hypoplasia and abnormal 
lobulation of the cerebellum (Cook et al., 1997). In the 
cerebella of cdf/cdf homozygous mice, approximately 40% 
of Purkinje cells are located ectopically in the white matter 
and inner granule-cell layer. Many hippocampal pyramidal 
cells are scattered in the plexiform layers, and those that 
are correctly positioned are less densely packed than are 
cells in wildtype mice. Park et al. (2002) showed that fear 
conditioning and prepulse inhibition of the startle re- 
sponse are also disrupted in cdf/cdf mice. They identified 
a deletion on mouse chromosome 6 that removed ap- 
proximately 150 kb of the cdf region. The deletion in- 
cluded part of Catna2, encoding alpha-N-catenin, a pro- 
tein that links the classic cadherins to the neuronal cy- 
toskeleton. Expression of a Catna2 transgene in cdf/cdf 
mice restored normal cerebellar and hippocampal mor- 
phology, prepulse inhibition, and fear conditioning. The 
findings suggested that catenin-cadherin cell-adhesion 
complexes are important in cerebellar and hippocampal 



lamination and in the control of startle modulation. 

[9280] it is appreciated that the abovementioned animal model 
for CTNNA2 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[9281] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9282] ciaverie,J.-M.; Hardelin, J.-P.; Legouis, R.; Levilliers, J.; 
Bougueleret, L; Mattei, M.-C; Petit, C. : Characterization 
and chromosomal assignment of a human cDNA encoding 
a protein related to the murine 102-kDa cadherin-asso- 
ciated protein (alpha-catenin). Genomics 15: 13-20, 
1993. ; and 

[9283] park, c.; Falls, W.; Finger, J. H.; Longo-Cuess, C. M.; Ack- 
erman, S. L. : Deletion in Catna2, encoding alpha- 
N-catenin, causes cerebellar and hippocampal lamination 
defects and impaired. 

[9284] Further studies establishing the function and utilities of 

CTNNA2 are found in John Hopkins OMIM database record 
ID 114025, and in sited publications numbered 
2682-2683, 220 and 2684-2685 listed in the bibliogra- 
phy section hereinbelow, which are also hereby incorpo- 



rated by reference. FAT Tumor Suppressor Homolog 2 
(Drosophila) (FAT2, Accession NM.001447) is another 
VGAM313 host target gene. FAT2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by FAT2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of FAT2 BINDING SITE, 
designated SEQ ID:829, to the nucleotide sequence of 
VGAM313 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:648. 
[9285] Another function of VGAM313 is therefore inhibition of 
FAT Tumor Suppressor Homolog 2 (Drosophila) (FAT2, 
Accession NM.001447), a gene which could function as a 
cell-adhesion protein. Accordingly, utilities of VGAM313 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FAT2. The function 
of FAT2 has been established by previous studies. The 
domain that characterizes epidermal growth factor (EGF; 
131530) consists of approximately 50 amino acids with 3 
disulfide bonds. EGF-like domains are believed to play a 
critical role in a number of extracellular events, including 
cell adhesion and receptor-ligand interactions. Proteins 



with EGF-like domains often consist of more than 1,000 
amino acids, have multiple copies of the EGF-like domain, 
and contain additional domains known to be involved in 
specific protein-protein interactions. To identify proteins 
containing EGF-like domains, Nakayama et al. (1998) 
searched a database of long cDNA sequences randomly 
selected from a human brain cDNA library for those that 
encode an EGF-like motif. They identified several partial 
cDNAs encoding novel proteins with EGF-like domains, 
such as FAT2, which they named MEGF1. Nakayama et al. 
(1998) isolated a rat cDNA containing the complete Megfl 
coding sequence. The predicted Megfl protein has a sig- 
nal sequence, 34 cadherin motifs (see OMIM Ref. No. 
603006), a laminin G domain (see OMIM Ref. No. 601033), 
2 EGF-like domains, a transmembrane domain, a cyto- 
plasmic proline-rich sequence, and a cytoplasmic RGD 
(arginine-glycine-aspartic acid) motif, which is found in 
proteins modulating cell adhesion. The predicted struc- 
ture of Megfl is similar overall to the structures of the 
Drosophila 'fat' gene product and human FAT (OMIM Ref. 
No. 600976), although the number of EGF-like domains 
varies among these proteins. The Drosophila fat gene is a 
tumor suppressor gene whose product controls cell pro- 



liferation and morphogenesis in the imaginal discs in a 
contact-dependent manner. Northern blot analysis of var- 
ious regions of rat brain detected Megfl expression only 
in the cerebellum. 

[9286] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9287] Nakayama, M.; Nakajima, D.; Nagase, T.; Nomura, N.; Seki, 
N.; Ohara, O. : Identification of high-molecular-weight 
proteins with multiple EGF-like motifs by motif-trap 
screening. Genomics 51: 27-34, 1998. ; and 

[9288] wu, Q.; Maniatis, T. : Large exons encoding multiple 

ectodomains are a characteristic feature of protocadherin 
genes. Proc. Nat. Acad. Sci. 97: 3124-3129, 2000. 

[9289] Further studies establishing the function and utilities of 
FAT2 are found in John Hopkins OMIM database record ID 
604269, and in sited publications numbered 1672-1673 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by refer- 
ence. UDP-N-acetyl-alpha-D-galactosamine: polypeptide 
N-acetylgalactosaminyltransferase 3 (GalNAc-T3) 
(GALNT3, Accession NM.004482) is another VGAM313 
host target gene. GALNT3 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by GALNT3, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of GALNT3 BINDING SITE, 
designated SEQ ID: 1118, to the nucleotide sequence of 
VGAM313 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:648. 
[9290] Another function of VGAM313 is therefore inhibition of 
UDP-N-acetyl-alpha-D-galactosamine:polypeptide N- 
acetylgalactosaminyltransferase 3 (GalNAc-T3) (GALNT3, 
Accession NM.004482), a gene which initiates 0- 
glycosylation of serine and threonine residues. Accord- 
ingly, utilities of VGAM313 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GALNT3. The function of GALNT3 has been es- 
tablished by previous studies. GALNT3 (EC 2.4.1.41) is 
one of several enzymes that catalyze the reaction UDP- 
GalNAc + polypeptide-(Ser/Thr)-OH to GalNAc-al- 
pha-O-Ser/Thr-polypeptide + UDP, thereby initiating O- 
glycosylation of serine and threonine residues on an array 
of glycoproteins. Bennett et al. (1996) used degenerate 
PCR to clone human GALNT3 using primers based on the 



sequences of GALNT1 (OMIM Ref. No. 602273) and 
GALNT2 (OMIM Ref. No. 602274). GALNT3 encodes a 
633-amino acid protein which has a single membrane- 
spanning region and is highly homologous to GALNT1 and 
GALNT2. Northern blot analysis showed that GALNT3 is 
expressed as a 3.6-kb transcript, with highest levels in 
human pancreas and testis. Bennett et al. (1996) ex- 
pressed the gene in insect Sf9 cells and showed that 
GALNT3 does have GalNAc-transferase activity, but with 
different substrate specificity than GALNT1 or GALNT2. 
The mouse ortholog of GalNAc-T3 was cloned by Zara et 
al. (1996). Bennett et al. (1998) found that the GALNT1, 
GALNT2, and GALNT3 genes contain 11, 16, and 10 ex- 
ons, respectively. Several intron/exon boundaries are 
conserved within the 3 genes. By FISH, Bennett et al. 
(1998) mapped the GALNT3 gene to human chromosome 
2q24-q31. 

[9291] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[9292] Bennett, E. P.; Hassan, H.; Clausen, H. : cDNA cloning and 

expression of a novel human UDP- 

N-acetyl-alpha-D-galactosamine. J. Biol. Chem. 271: 



17006-17012, 1996. ; and 

[9293] Bennett, E. P.; Weghuis, D. O.; Merkx, C; Geurts van 

Kessel, A.; Eiberg, H.; Clausen, H. : Genomic organization 
and chromosomal localization of three members of the 
UDP-N-acetylgalacto. 

[9294] Further studies establishing the function and utilities of 
GALNT3 are found in John Hopkins OMIM database record 
ID 601756, and in sited publications numbered 647-649 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. High-mobility 
Group 20A (HMG20A, Accession NM_018200) is another 
VGAM313 host target gene. HMG20A BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by HMG20A, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of HMG20A 
BINDING SITE, designated SEQ ID:1801, to the nucleotide 
sequence of VGAM313 RNA, herein designated VGAM 
RNA, also designated SEQ ID:648. 

[9295] Another function of VGAM313 is therefore inhibition of 
High-mobility Group 20A (HMG20A, Accession 
NM_018200). Accordingly, utilities of VGAM313 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HMG20A. Hippocalcin 
(HPCA, Accession NM.002143) is another VGAM3 13 host 
target gene. HPCA BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by HPCA, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HPCA BINDING SITE, designated SEQ ID:903, 
to the nucleotide sequence of VGAM313 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:648. 
[9296] Another function of VGAM313 is therefore inhibition of 
Hippocalcin (HPCA, Accession NM_002143), a gene which 
may be an hippocampal calcium-binding protein. Accord- 
ingly, utilities of VGAM313 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HPCA. The function of HPCA has been estab- 
lished by previous studies. Hippocalcin is a member of a 
family of neuron-specific Ca(2+)-binding proteins found 
in the retina and brain. Hippocalcin is a 23-kD 
Ca(2+)-binding protein first identified in the rat hip- 
pocampus (Kobayashi et al., 1992). The primary structure 
of rat hippocalcin comprises 193 amino acid residues and 



shows striking sequence similarities to proteins located in 
the photoreceptor cells that regulate photosignal trans- 
duction in a Ca(2+)-sensitive manner. Hippocalcin is as- 
sociated with the plasma membrane. Takamatsu et al. 
(1994) isolated a cDNA clone encoding human hippocalcin 
from a human hippocampus cDNA library. The human se- 
quence showed 100% amino acid identity with the rat se- 
quence and 92% nucleotide identity. Northern blot analy- 
sis detected a single 2.0-kb HPCA transcript only in brain. 

[9297] pull details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9298] Kobayashi, M.; Takamatsu, K.; Saitoh, S.; Miura, M.; 

Noguchi, T. : Molecular cloning of hippocalcin, a novel 
calcium-binding protein of the recoverin family exclu- 
sively expressed in hippocampus. Biochem. Biophys. Res. 
Commun. 189: 511-517, 1992. ; and 

[9299] Takamatsu, K.; Kobayashi, M.; Saitoh, S.; Fujishiro, M.; 
Noguchi, T. : Molecular cloning of human hippocalcin 
cDNA and chromosomal mapping of its gene. Biochem. 
Biophys. Res. Commun. 20. 

[9300] Further studies establishing the function and utilities of 

HPCA are found in John Hopkins OMIM database record ID 



142622, and in sited publications numbered 890-891 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Myotubularin Re- 
lated Protein 3 (MTMR3, Accession NM_021090) is another 
VGAM313 host target gene. MTMR3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by MTMR3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MTMR3 BINDING 
SITE, designated SEQ ID: 1939, to the nucleotide sequence 
of VGAM313 RNA, herein designated VGAM RNA, also 
designated SEQ ID:648. 
[9301] Another function of VGAM313 is therefore inhibition of 
Myotubularin Related Protein 3 (MTMR3, Accession 
NM_021090), a gene which could be a tyrosine- 
phosphatase. Accordingly, utilities of VGAM313 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MTMR3. The function of 
MTMR3 has been established by previous studies. Zhao et 
al. (2001) showed that an isoform of MTMR3, missing 
exon 17, dephosphorylates para-nitrophenylphosphate 
and phosphatidylinositol 3-phosphate. 



[9302] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9303 ] Nagase, T.; Ishikawa, K.; Nakajima, D.; Ohira, M.; Seki, N.; 
Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, 
O. : Prediction of the coding sequences of unidentified 
human genes. VII. The complete sequences of 100 new 
cDNA clones from brain which can code for large proteins 
in vitro. DNA Res. 4: 141-150, 1997. ; and 

[9304] Zhao, R.; Qi, Y.; Chen, J.; Zhao, Z. J. : FYVE-DSP2, a FYVE 
domain-containing dual specificity protein phosphatase 
that dephosphorylates phosphotidylinositol (sic) 
3-phosphate. Exp. Cel. 

[9305] Further studies establishing the function and utilities of 
MTMR3 are found in John Hopkins OMIM database record 
ID 603558, and in sited publications numbered 164 and 
1133 listed in the bibliography section hereinbelow, which 
are also hereby incorporated by reference. Polymeric Im- 
munoglobulin Receptor (PICR, Accession XM_052013) is 
another VGAM313 host target gene. PIGR BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PIGR, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PIGR BINDING 
SITE, designated SEQ ID:2955, to the nucleotide sequence 
of VGAM313 RNA, herein designated VGAM RNA, also 
designated SEQ ID:648. 

[9306] Another function of VGAM313 is therefore inhibition of 
Polymeric Immunoglobulin Receptor (PIGR, Accession 
XM_052013). Accordingly, utilities of VGAM313 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PIGR. Piwi-like 1 
(Drosophila) (PIWIL1, Accession XM.052767) is another 
VGAM313 host target gene. PIWIL1 BINDING SITE is HOST 
TARGET binding site found in the 3 N untranslated region 
of mRNA encoded by PIWIL1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PIWIL1 BINDING SITE, 
designated SEQ ID:2959, to the nucleotide sequence of 
VGAM313 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:648. 

[9307] Another function of VGAM313 is therefore inhibition of 
Piwi-like 1 (Drosophila) (PIWIL1, Accession XM.052767). 
Accordingly, utilities of VGAM313 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with PIWIL1. Sorbin and SH3 Domain Contain- 
ing 1 (SORBS1, Accession NM.015385) is another 
VGAM313 host target gene. SORBS1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SORBS1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SORBS1 BINDING 
SITE, designated SEQ ID: 1625, to the nucleotide sequence 
of VGAM313 RNA, herein designated VGAM RNA, also 
designated SEQ ID:648. 
[9308] Another function of VGAM313 is therefore inhibition of 
Sorbin and SH3 Domain Containing 1 (SORBS1, Accession 
NM.015385), a gene which necessary for cell polarization 
during vegetative growth. Accordingly, utilities of 
VGAM313 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SORBS1. 
The function of SORBS1 has been established by previous 
studies. Lin et al. (2001) identified 14 single-nucleotide 
polymorphisms (SNPs) in the human SH3P12 gene, which 
they called SORBS1. Studies in 202 nonobese, 113 obese, 
and 455 subjects with type II diabetes (OMIM Ref. No. 



125853) revealed that the alanine allele of a T228A poly- 
morphism in exon 7 exerted a protective role for both 
obesity (OMIM Ref. No. 601665) (relative risk 0.466; 95% 
confidence interval 0.265 to 0.821) and diabetes (relative 
risk 0.668; 95% confidence interval 0.472 to 0.945). Nei- 
ther allele of the R74W polymorphism was associated with 
either obesity or diabetes. The authors suggested that the 
SH3P12 gene may play an important role in the pathogen- 
esis of human disorders with insulin resistance. Insulin 
stimulates the transport of glucose into fat and muscle 
cells and initiates its actions by binding to its tyrosine ki- 
nase receptor, leading to the phosphorylation of intracel- 
lular substrates. One such substrate is the CBL protoonco- 
gene product. CBL is recruited to the insulin receptor by 
interaction with the adaptor protein CAP, through 1 of 3 
adjacent SH3 domains in the C terminus of CAP. Upon 
phosphorylation of CBL, the CAP-CBL complex dissociates 
from the insulin receptor and moves to a caveolin (see 
OMIM Ref. No. 601047)-enriched triton-insoluble mem- 
brane fraction (Mastick et al., 1995). To identify a molecu- 
lar mechanism underlying this subcellular redistribution, 
Baumann et al. (2000) screened a yeast 2-hybrid library 
using the N-terminal region of CAP and identified the 



caveolar protein flotillin (OMIM Ref. No. 131560). Flotillin 
forms a ternary complex with CAP and CBL, directing the 
localization of the CAP-CBL complex to a lipid raft subdo- 
main of the plasma membrane. Expression of the N- 
terminal domain of CAP in 3T3-L1 adipocytes blocks the 
stimulation of glucose transport by insulin, without af- 
fecting signaling events that depend on phosphatidylinos- 
itol-3-OH kinase (see OMIM Ref. No. 602838). Thus, lo- 
calization of the CBL-CAP complex to lipid rafts generates 
a pathway that is crucial in the regulation of glucose up- 
take. 

[9309] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9310] Lirlj w._h. ; Chiu, K. C; Chang, H.-M.; Lee, K.-C; Tai, 

T.-Y.; Chuang, L.-M. : Molecular scanning of the human 
sorbin and SH3-domain-containing-l (SORBS1) gene: 
positive association of the T228A polymorphism with 
obesity and type 2 diabetes. Hum. Molec. Genet. 10: 
1753-1760, 2001. ; and 

[9311] Baumann, C. A.; Ribon, V.; Kanzaki, M.; Thurmond, D. C; 
Mora, S.; Shigematsu, S.; Bickel, P. E.; PessinJ. E.; Saltiel, 
A. R. : CAP defines a second signalling pathway required 



for insul. 

[9312] Further studies establishing the function and utilities of 
SORBS1 are found in John Hopkins OMIM database record 
ID 605264, and in sited publications numbered 1046, 
2780-1141, 250 and 2786 listed in the bibliography sec- 
tion hereinbelow, which are also hereby incorporated by 
reference.Topoisomerase (DNA) III Alpha (TOP3A, Acces- 
sion NM.004618) is another VGAM313 host target gene. 
TOP3A BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
TOP3A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TOP3A BINDING SITE, designated SEQ 
ID:1132, to the nucleotide sequence of VGAM313 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:648. 

[9313] Another function of VGAM313 is therefore inhibition of 
Topoisomerase (DNA) III Alpha (TOP3A, Accession 
NM_004618). Accordingly, utilities of VGAM313 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TOP3A. UC28 (Accession 
NM.021635) is another VGAM313 host target gene. UC28 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by UC28, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
UC28 BINDING SITE, designated SEQ ID:1951, to the nu- 
cleotide sequence of VGAM313 RNA, herein designated 
VGAM RNA, also designated SEQ ID:648. 

[9314] Another function of VGAM313 is therefore inhibition of 
UC28 (Accession NM.021635). Accordingly, utilities of 
VGAM313 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UC28. 
ADP-ribosylation Factor-like 5 (ARL5, Accession 
NM.012097) is another VGAM313 host target gene. ARL5 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byARL5, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ARL5 BINDING SITE, designated SEQ ID: 1406, to the nu- 
cleotide sequence of VGAM313 RNA, herein designated 
VGAM RNA, also designated SEQ ID:648. 

[9315] Another function of VGAM313 is therefore inhibition of 



ADP-ribosylation Factor-like 5 (ARL5, Accession 
NM_012097). Accordingly, utilities of VGAM313 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ARL5. DDM36 (Accession 
NM_020962) is another VGAM313 host target gene. 
DDM36 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
DDM36, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of DDM36 BINDING SITE, designated SEQ 
ID: 1932, to the nucleotide sequence of VGAM313 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:648. 

[9316] Another function of VGAM313 is therefore inhibition of 
DDM36 (Accession NM_020962). Accordingly, utilities of 
VGAM313 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DDM36. 
FLJ21596 (Accession NM.024823) is another VGAM3 13 
host target gene. FLJ21596 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ21596, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21596 BINDING SITE, 
designated SEQ ID:2093, to the nucleotide sequence of 
VGAM313 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:648. 

[9317] Another function of VGAM313 is therefore inhibition of 

FLJ21596 (Accession NM.024823). Accordingly, utilities of 
VGAM313 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21596. 
FLJ22202 (Accession NM.024883) is another VGAM3 13 
host target gene. FLJ22202 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ22202, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22202 BINDING SITE, 
designated SEQ ID:2102, to the nucleotide sequence of 
VGAM313 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:648. 

[9318] Another function of VGAM313 is therefore inhibition of 

FLJ22202 (Accession NM_024883). Accordingly, utilities of 
VGAM313 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22202. 



Glycoprotein (transmembrane) Nmb (GPNMB, Accession 
NM_002510) is another VGAM3 13 host target gene. GP- 
NMB BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by GPNMB, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of GPNMB BINDING SITE, designated SEQID:935, 
to the nucleotide sequence of VGAM313 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:648. 
[9319] Another function of VGAM313 is therefore inhibition of 
Glycoprotein (transmembrane) Nmb (GPNMB, Accession 
NM_002510). Accordingly, utilities of VGAM313 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPNMB. HSZFP36 
(Accession XM.032822) is another VGAM313 host target 
gene. HSZFP36 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
HSZFP36, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HSZFP36 BINDING SITE, designated SEQ 
ID:2659, to the nucleotide sequence of VGAM313 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:648. 

[9320] Another function of VGAM313 is therefore inhibition of 

HSZFP36 (Accession XM.032822). Accordingly, utilities of 
VGAM313 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSZFP36. 
IPLA2(GAMMA) (Accession XM.027224) is another 
VGAM313 host target gene. IPLA2(GAMMA) BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by IPLA2(GAMMA), correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of 
IPLA2(GAMMA) BINDING SITE, designated SEQ ID:2577, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 

[9321] Another function of VGAM313 is therefore inhibition of 

IPLA2(GAMMA) (Accession XM.027224). Accordingly, utili- 
ties of VGAM313 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
IPLA2(GAMMA). KIAA0648 (Accession XM.094043) is an- 
other VGAM313 host target gene. KIAA0648 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by KIAA0648, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0648 BINDING SITE, designated SEQ ID:3258, to the 
nucleotide sequence of VGAM313 RNA, herein designated 
VGAM RNA, also designated SEQ ID:648. 

[9322] Another function of VGAM313 is therefore inhibition of 
KIAA0648 (Accession XM_094043). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0648. KIAA1239 (Accession XM.049078) is another 
VGAM313 host target gene. KIAA1239 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1239, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1239 BINDING SITE, designated SEQ ID:2915, to the 
nucleotide sequence of VGAM313 RNA, herein designated 
VGAM RNA, also designated SEQ ID:648. 

[9323] Another function of VGAM313 is therefore inhibition of 
KIAA1239 (Accession XM_049078). Accordingly, utilities 



of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1239. KIAA1577 (Accession XM.035299) is another 
VGAM313 host target gene. KIAA1577 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA1577, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1577 BINDING SITE, designated SEQ ID:2691, to the 
nucleotide sequence of VGAM313 RNA, herein designated 
VGAM RNA, also designated SEQ ID:648. 
[9324] Another function of VGAM313 is therefore inhibition of 
KIAA1577 (Accession XM_035299). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1577. KIAA1821 (Accession XM_050101) is another 
VGAM313 host target gene. KIAA1821 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1821, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 



KIAA1821 BINDING SITE, designated SEQ ID:2926, to the 
nucleotide sequence of VGAM313 RNA, herein designated 
VGAM RNA, also designated SEQ ID:648. 

[9325] Another function of VGAM313 is therefore inhibition of 
KIAA1821 (Accession XM_050101). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1821. KIAA1853 (Accession XM.045184) is another 
VGAM313 host target gene. KIAA1853 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA1853, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1853 BINDING SITE, designated SEQ ID:2857, to the 
nucleotide sequence of VGAM313 RNA, herein designated 
VGAM RNA, also designated SEQ ID:648. 

[9326] Another function of VGAM313 is therefore inhibition of 
KIAA1853 (Accession XM_045184). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1853. MGC3169 (Accession NM_024074) is another 
VGAM313 host target gene. MGC3169 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC3169, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC3169 
BINDING SITE, designated SEQ ID:2051, to the nucleotide 
sequence of VGAM313 RNA, herein designated VGAM 
RNA, also designated SEQ ID:648. 

[9327] Another function of VGAM313 is therefore inhibition of 
MGC3169 (Accession NM.024074). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC3169. MST4 (Accession NM.016542) is another 
VGAM313 host target gene. MST4 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by MST4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MST4 BINDING SITE, 
designated SEQ ID: 1696, to the nucleotide sequence of 
VGAM313 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:648. 

[9328] Another function of VGAM313 is therefore inhibition of 



MST4 (Accession NM_016542). Accordingly, utilities of 
VGAM313 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MST4. 
Phosphodiesterase 10A (PDE10A, Accession NM_006661) 
is another VGAM313 host target gene. PDE10A BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by PDE10A, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PDE10A BINDING SITE, designated SEQ ID:1321, to the nu- 
cleotide sequence of VGAM313 RNA, herein designated 
VGAM RNA, also designated SEQ ID:648. 
[9329] Another function of VGAM313 is therefore inhibition of 

Phosphodiesterase 10A (PDE10A, Accession NM_006661). 
Accordingly, utilities of VGAM313 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PDE10A. SKD3 (Accession NM_030813) is 
another VGAM313 host target gene. SKD3 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SKD3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of SKD3 BIND- 
ING SITE, designated SEQ ID:2170, to the nucleotide se- 
quence of VGAM313 RNA, herein designated VGAM RNA, 
also designated SEQ ID:648. 

[9330] Another function of VGAM313 is therefore inhibition of 
SKD3 (Accession NM_030813). Accordingly, utilities of 
VGAM313 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SKD3. 
Syntaxin 18 (STX18, Accession NM.016930) is another 
VGAM313 host target gene. STX18 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by STX18, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of STX18 BINDING SITE, 
designated SEQ ID: 1714, to the nucleotide sequence of 
VGAM313 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:648. 

[9331] Another function of VGAM313 is therefore inhibition of 

Syntaxin 18 (STX18, Accession NM_0 16930). Accordingly, 
utilities of VGAM313 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with STX18. LOC115811 (Accession NM_138451) is an- 



other VGAM313 host target gene. LOC115811 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC115811, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC115811 BINDING SITE, designated SEQ ID:2441, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 
[9332] Another function of VGAM313 is therefore inhibition of 

LOC115811 (Accession NM_138451). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC115811. LOC131308 (Accession XM.059501) is an- 
other VGAM313 host target gene. LOC131308 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC131308, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC131308 BINDING SITE, designated SEQ ID:3013, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 



[9333] Another function of VGAM313 is therefore inhibition of 

LOC131308 (Accession XM_059501). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC131308. LOC139221 (Accession XM.066558) is an- 
other VGAM3 13 host target gene. LOC139221 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC139221, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC139221 BINDING SITE, designated SEQ ID:3036, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 

[9334] Another function of VGAM313 is therefore inhibition of 

LOC139221 (Accession XM.066558). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC139221. LOC158490 (Accession XM_088585) is an- 
other VGAM313 host target gene. LOC158490 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC158490, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158490 BINDING SITE, designated SEQ ID:3220, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 

[9335] Another function of VGAM313 is therefore inhibition of 

LOC158490 (Accession XM.088585). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158490. LOC221466 (Accession XM.168087) is an- 
other VGAM313 host target gene. LOC221466 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221466, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221466 BINDING SITE, designated SEQ ID:3618, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 

[9336] Another function of VGAM313 is therefore inhibition of 

LOC221466 (Accession XM.168087). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC221466. LOC221540 (Accession XM.168133) is an- 
other VGAM313 host target gene. LOC221540 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221540, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221540 BINDING SITE, designated SEQ ID:3621, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 
[9337] Another function of VGAM313 is therefore inhibition of 

LOC221540 (Accession XM.168133). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221540. LOC222233 (Accession XM.168560) is an- 
other VGAM313 host target gene. LOC222233 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC222233, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222233 BINDING SITE, designated SEQ ID:3648, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:648. 

[9338] Another function of VGAM313 is therefore inhibition of 

LOC222233 (Accession XM_168560). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222233. LOC255042 (Accession XM.170896) is an- 
other VGAM313 host target gene. LOC255042 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC255042, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255042 BINDING SITE, designated SEQ ID:3671, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 

[9339] Another function of VGAM313 is therefore inhibition of 

LOC255042 (Accession XM.170896). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC255042. LOC256117 (Accession XM.172828) is an- 
other VGAM313 host target gene. LOC256117 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC256117, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256117 BINDING SITE, designated SEQ ID:3705, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 

[9340] Another function of VGAM313 is therefore inhibition of 

LOC256117 (Accession XM_172828). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256117. LOC257545 (Accession XM.175217) is an- 
other VGAM313 host target gene. LOC257545 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC257545, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257545 BINDING SITE, designated SEQ ID:3747, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 

[9341] Another function of VGAM313 is therefore inhibition of 

LOC257545 (Accession XM.175217). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC257545. LOC257598 (Accession XM.175295) is an- 
other VGAM313 host target gene. LOC257598 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC257598, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257598 BINDING SITE, designated SEQ ID:3750, to 
the nucleotide sequence of VGAM313 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:648. 

[9342] Another function of VGAM313 is therefore inhibition of 

LOC257598 (Accession XM.175295). Accordingly, utilities 
of VGAM313 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257598. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 314 (VGAM314) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9343] VGAM314 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM314 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9344] VGAM314 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM314 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9345] VGAM 3 14 gene encodes a VGAM3 14 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM314 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM314 precursor RNA is designated SEQ 
ID:300, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:300 is 
located at position 10620 relative to the genome of Vac- 
cinia Virus. 

[9346] VGAM 3 14 precursor RNA folds onto itself, forming 

VGAM314 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9347] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM314 folded precursor RNA into VGAM314 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 86%) nucleotide se- 
quence of VGAM 3 14 RNA is designated SEQ ID:649, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9348] VGAM314 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM314 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 14 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 



[9349] VGAM314 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM314 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM314 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 14 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM314 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9350] The complementary binding of VGAM314 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM314 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM314 host tar- 
get RNA into VGAM314 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9351] it is appreciated that VGAM314 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM3 14 host target genes. The mRNA of 
each one of this plurality of VGAM3 14 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM314 RNA, herein designated VGAM 
RNA, and which when bound by VGAM314 RNA causes in- 
hibition of translation of respective one or more VGAM314 
host target proteins. 

[9352] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM314 gene, herein designated VGAM GENE, on one or 
more VGAM314 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9353] it is yet further appreciated that a function of VCAM3 14 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM314 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM314 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM314 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9354] Nucleotide sequences of the VGAM314 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM314 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM314 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 14 are further 
described hereinbelow with reference to Table 1. 

[9355] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM314 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM314 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9356] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM314 gene, herein designated VGAM is 
inhibition of expression of VGAM3 14 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM314 correlate with, and may be deduced 
from, the identity of the target genes which VGAM314 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9357] Chorea Acanthocytosis (CHAC, Accession NM_015186) is a 
VGAM 3 14 host target gene. CHAC BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by CHAC, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CHAC BINDING SITE, 
designated SEQ ID:1612, to the nucleotide sequence of 
VGAM314 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:649. 
[9358] a function of VGAM3 14 is therefore inhibition of Chorea 
Acanthocytosis (CHAC, Accession NM_015186), a gene 
which may regulate the cycling of proteins. Accordingly, 
utilities of VGAM314 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CHAC. The function of CHAC and its association with 
various diseases and clinical conditions, has been estab- 
lished by previous studies, as described hereinabove with 
reference to VGAM68.Gamma-glutamyl Carboxylase 
(GGCX, Accession NM_000821) is another VGAM3 14 host 
target gene. GGCX BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by GGCX, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GGCX BINDING SITE, designated SEQ ID:778, 



to the nucleotide sequence of VGAM314 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:649. 

[9359] Another function of VGAM314 is therefore inhibition of 
Gamma-glutamyl Carboxylase (GGCX, Accession 
NM_000821). Accordingly, utilities of VGAM314 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GGCX. Inositol 
1,4,5-trisphosphate 3-kinase B (ITPKB, Accession 
NM_002221) is another VGAM 3 14 host target gene. ITPKB 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ITPKB, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ITPKB BINDING SITE, designated SEQ ID:911, to the nu- 
cleotide sequence of VGAM314 RNA, herein designated 
VGAM RNA, also designated SEQ ID:649. 

[9360] Another function of VGAM314 is therefore inhibition of 
Inositol 1,4,5-trisphosphate 3-kinase B (ITPKB, Accession 
NM_002221), a gene which is a type B inositol 
1,4,5-triphosphate 3 kinase. Accordingly, utilities of 
VGAM314 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ITPKB. The 



function of ITPKB and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM68. Potassium Voltage-gated Channel, Shaker-re- 
lated Subfamily, Beta Member 1 (KCNAB1, Accession 
XM.027634) is another VGAM314 host target gene. KC- 
NAB1 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by KCNAB1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of KCNAB1 BINDING SITE, designated SEQ 
ID:2584, to the nucleotide sequence of VGAM314 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:649. 

[9361] Another function of VGAM314 is therefore inhibition of 
Potassium Voltage-gated Channel, Shaker-related Sub- 
family, Beta Member 1 (KCNAB1, Accession XM.027634), a 
gene which is the regulatory beta subunit for a shaker- 
related voltage-gated potassium channel. Accordingly, 
utilities of VGAM314 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNAB1. The function of KCNAB1 and its association 



with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM68. Killer Cell Lectin-like Receptor 
Subfamily C, Member 4 (KLRC4, Accession NM.013431) is 
another VGAM314 host target gene. KLRC4 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KLRC4, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KLRC4 BIND- 
ING SITE, designated SEQ ID:1451, to the nucleotide se- 
quence of VGAM314 RNA, herein designated VGAM RNA, 
also designated SEQ ID:649. 
[9362] Another function of VGAM314 is therefore inhibition of 
Killer Cell Lectin-like Receptor Subfamily C, Member 4 
(KLRC4, Accession NM_013431), a gene which is a recep- 
tor for the recognition of mhc class i hla-e molecules by 
nk cells and some cytotoxic t-cells. Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with KLRC4. 
The function of KLRC4 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to VGAM68. Myeloid Leukemia Factor 2 (MLF2, Accession 
NM_005439) is another VCAM314 host target gene. MLF2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by MLF2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MLF2 BINDING SITE, designated SEQ ID:1212, to the nu- 
cleotide sequence of VGAM314 RNA, herein designated 
VGAM RNA, also designated SEQ ID:649. 
[9363] Another function of VGAM314 is therefore inhibition of 

Myeloid Leukemia Factor 2 (MLF2, Accession NM_005439). 
Accordingly, utilities of VGAM314 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MLF2. Nuclear Receptor Subfamily 1, 
Group I, Member 2 (NR1I2, Accession NM_022002) is an- 
other VGAM 3 14 host target gene. NR1I2 BINDING SITE1 
and NR1I2 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by NR1I2, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of NR1I2 BINDING SITE1 and NR1I2 BINDING 



SITE2, designated SEQ ID:1971 and SEQ ID:1067 respec- 
tively, to the nucleotide sequence of VGAM314 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:649. 

[9364] Another function of VGAM314 is therefore inhibition of 
Nuclear Receptor Subfamily 1, Group I, Member 2 (NR1I2, 
Accession NM_022002), a gene which binds to a response 
element in the cyp3a4 gene promoter and activates its ex- 
pression in response to a wide variety of endobiotics and 
xenobiotics. Accordingly, utilities of VGAM314 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with NR1I2. The function of NR1I2 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM68.FHX 
(Accession NM.018416) is another VGAM 3 14 host target 
gene. FHX BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
FHX, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of FHX BINDING SITE, designated SEQ ID:1825, to 
the nucleotide sequence of VGAM314 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:649. 

[9365] Another function of VCAM314 is therefore inhibition of 
FHX (Accession NM.018416). Accordingly, utilities of 
VGAM314 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FHX. 
FLJ10352 (Accession NM.032142) is another VGAM3 14 
host target gene. FLJ10352 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ10352, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10352 BINDING SITE, 
designated SEQ ID:2233, to the nucleotide sequence of 
VGAM 3 14 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:649. 

[9366] Another function of VGAM314 is therefore inhibition of 

FLJ10352 (Accession NM.032142). Accordingly, utilities of 
VGAM314 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10352. 
FLJ22127 (Accession NM.022775) is another VGAM3 14 
host target gene. FLJ22127 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ22127, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22127 BINDING SITE, 
designated SEQ ID:2008, to the nucleotide sequence of 
VGAM314 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:649. 

[9367] Another function of VGAM314 is therefore inhibition of 

FLJ22127 (Accession NM.022775). Accordingly, utilities of 
VGAM314 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22127. 
Ganglioside-induced Differentiation-associated Protein 
1-like 1 (GDAP1L1, Accession NM.024034) is another 
VGAM 3 14 host target gene. GDAP1L1 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by GDAP1L1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of GDAP1L1 
BINDING SITE, designated SEQ ID:2043, to the nucleotide 
sequence of VGAM314 RNA, herein designated VGAM 
RNA, also designated SEQ ID:649. 

[9368] Another function of VGAM314 is therefore inhibition of 
Ganglioside-induced Differentiation-associated Protein 



1-like 1 (GDAP1L1, Accession NM.024034). Accordingly, 
utilities of VGAM314 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GDAP1L1. H-L(3)MBT (Accession NM.032107) is an- 
other VGAM314 host target gene. H-L(3)MBT BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by H-L(3)MBT, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
H-L(3)MBT BINDING SITE, designated SEQ ID:2230, to the 
nucleotide sequence of VGAM314 RNA, herein designated 
VGAM RNA, also designated SEQ ID:649. 
[9369] Another function of VGAM 3 14 is therefore inhibition of H- 
L(3)MBT (Accession NM_032107). Accordingly, utilities of 
VGAM314 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with H- 
L(3)MBT. KIAA1340 (Accession XM.044836) is another 
VGAM 3 14 host target gene. KIAA1340 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1340, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA1340 BINDING SITE, designated SEQ ID:2846, to the 
nucleotide sequence of VGAM314 RNA, herein designated 
VGAM RNA, also designated SEQ ID:649. 

[9370] Another function of VGAM314 is therefore inhibition of 
KIAA1340 (Accession XM.044836). Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1340. Kinesin-like 7 (KNSL7, Accession NM.020242) 
is another VGAM 3 14 host target gene. KNSL7 BINDING 
SITE is HOST TARGET binding site found in the 3 V un- 
translated region of mRNA encoded by KNSL7, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
KNSL7 BINDING SITE, designated SEQ ID: 1905, to the nu- 
cleotide sequence of VGAM314 RNA, herein designated 
VGAM RNA, also designated SEQ ID:649. 

[9371] Another function of VGAM314 is therefore inhibition of 
Kinesin-like 7 (KNSL7, Accession NM_020242). Accord- 
ingly, utilities of VGAM314 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with KNSL7. P5-1 (Accession NM.006674) is another 



VGAM314 host target gene. P5-1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by P5-1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of P5-1 BINDING SITE, 
designated SEQ ID: 1322, to the nucleotide sequence of 
VGAM314 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:649. 
[9372] Another function of VGAM314 is therefore inhibition of 
P5-1 (Accession NM_006674). Accordingly, utilities of 
VGAM314 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P5-1. 
PP1044 (Accession NM.021730) is another VGAM3 14 host 
target gene. PP1044 BINDING SITE is HOST TARGET bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by PP1044, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of PP1044 BINDING SITE, designated 
SEQ ID: 1956, to the nucleotide sequence of VGAM314 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:649. 



[9373] Another function of VGAM314 is therefore inhibition of 
PP1044 (Accession NM_021730). Accordingly, utilities of 
VGAM314 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PP1044. 
Signal-regulatory Protein Beta 1 (SIRPB1, Accession 
NM_006065) is another VGAM314 host target gene. 
SIRPB1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
SIRPB1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SIRPB1 BINDING SITE, designated SEQ 
ID: 1272, to the nucleotide sequence of VGAM314 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:649. 

[9374] Another function of VGAM314 is therefore inhibition of 
Signal-regulatory Protein Beta 1 (SIRPB1, Accession 
NM_006065). Accordingly, utilities of VGAM314 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SIRPB1. LOC148811 
(Accession XM_086326) is another VGAM 3 14 host target 
gene. LOC148811 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by LOC148811, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC148811 BINDING SITE, desig- 
nated SEQ ID:3 126, to the nucleotide sequence of 
VGAM314 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:649. 

[9375] Another function of VGAM314 is therefore inhibition of 

LOC148811 (Accession XM_086326). Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148811. LOC149711 (Accession XM.097720) is an- 
other VGAM 3 14 host target gene. LOC149711 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC149711, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149711 BINDING SITE, designated SEQ ID:3315, to 
the nucleotide sequence of VGAM314 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:649. 

[9376] Another function of VGAM314 is therefore inhibition of 

LOC149711 (Accession XM_097720). Accordingly, utilities 



of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149711. LOC150630 (Accession XM.097931) is an- 
other VGAM314 host target gene. LOC150630 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC150630, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150630 BINDING SITE, designated SEQ ID:3332, to 
the nucleotide sequence of VGAM314 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:649. 
[9377] Another function of VGAM314 is therefore inhibition of 

LOC150630 (Accession XM_097931). Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150630. LOC150819 (Accession XM.097954) is an- 
other VGAM 3 14 host target gene. LOC150819 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC150819, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC150819 BINDING SITE, designated SEQ ID:3333, to 
the nucleotide sequence of VGAM314 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:649. 

[9378] Another function of VGAM314 is therefore inhibition of 

LOC150819 (Accession XM_097954). Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150819. LOC154877 (Accession XM.098626) is an- 
other VGAM 3 14 host target gene. LOC154877 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154877, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154877 BINDING SITE, designated SEQ ID:3373, to 
the nucleotide sequence of VGAM314 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:649. 

[9379] Another function of VGAM314 is therefore inhibition of 

LOC154877 (Accession XM_098626). Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154877. LOC158327 (Accession XM_088548) is an- 
other VGAM 3 14 host target gene. LOC158327 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158327, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158327 BINDING SITE, designated SEQ ID:3216, to 
the nucleotide sequence of VGAM314 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:649. 

[9380] Another function of VGAM314 is therefore inhibition of 

LOC158327 (Accession XM_088548). Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158327. LOC196540 (Accession XM.116933) is an- 
other VGAM 3 14 host target gene. LOC196540 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC196540, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196540 BINDING SITE, designated SEQ ID:3467, to 
the nucleotide sequence of VGAM314 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:649. 

[9381] Another function of VGAM314 is therefore inhibition of 



LOC196540 (Accession XM_116933). Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196540. LOC220394 (Accession XM.166936) is an- 
other VGAM314 host target gene. LOC220394 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC220394, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220394 BINDING SITE, designated SEQ ID:3581, to 
the nucleotide sequence of VGAM314 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:649. 
[9382] Another function of VGAM314 is therefore inhibition of 

LOC220394 (Accession XM.166936). Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220394. LOC254428 (Accession XM.170932) is an- 
other VGAM 3 14 host target gene. LOC254428 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 54428, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC254428 BINDING SITE, designated SEQ ID:3677, to 
the nucleotide sequence of VGAM314 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:649. 

[9383] Another function of VGAM314 is therefore inhibition of 

LOC254428 (Accession XM_170932). Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254428. LOC92405 (Accession XM.044914) is an- 
other VGAM 3 14 host target gene. LOC92405 BINDING 
SITE is HOST TARGET binding site found in the 3 V un- 
translated region of mRNA encoded by LOC92405, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92405 BINDING SITE, designated SEQ ID:2848, to the 
nucleotide sequence of VGAM314 RNA, herein designated 
VGAM RNA, also designated SEQ ID:649. 

[9384] Another function of VGAM314 is therefore inhibition of 
LOC92405 (Accession XM_044914). Accordingly, utilities 
of VGAM314 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92405. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 315 (VGAM315) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9385] VGAM315 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM315 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9386] VGAM315 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM315 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9387] VGAM315 gene encodes a VGAM315 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM315 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM315 precursor RNA is designated SEQ 
ID:301, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:301 is 



located at position 179807 relative to the genome of Vac- 
cinia Virus. 

[9388] VGAM315 precursor RNA folds onto itself, forming 

VGAM315 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9389] An enzyme complex designated DICER COMPLEX, x dices x 
the VCAM315 folded precursor RNA into VGAM315 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 85%) nucleotide se- 
quence of VGAM315 RNA is designated SEQ ID:650, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9390] VGAM315 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM315 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM315 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 
[9391] VGAM315 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM315 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM315 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM315 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM315 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9392] The complementary binding of VGAM315 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM315 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM315 host tar- 
get RNA into VGAM315 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9393] it is appreciated that VGAM315 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM315 host target genes. The mRNA of 
each one of this plurality of VGAM3 15 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM315 RNA, herein designated VGAM 
RNA, and which when bound by VGAM315 RNA causes in- 
hibition of translation of respective one or more VGAM315 



host target proteins. 

[9394] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM315 gene, herein designated VGAM GENE, on one or 
more VGAM315 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[9395] it is yet further appreciated that a function of VGAM315 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM315 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM315 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM315 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9396] Nucleotide sequences of the VCAM315 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM315 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM315 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM315 are further 
described hereinbelow with reference to Table 1. 

[9397] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM315 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM315 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9398] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM315 gene, herein designated VGAM is 
inhibition of expression of VGAM315 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM315 correlate with, and may be deduced 
from, the identity of the target genes which VGAM315 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9399] Phosphatidylinositol Glycan, Class H (PIGH, Accession 

NM.004569) is a VGAM315 host target gene. PIGH BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by PIGH, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of PIGH 
BINDING SITE, designated SEQ ID:1126, to the nucleotide 
sequence of VGAM315 RNA, herein designated VGAM 
RNA, also designated SEQ ID:650. 

[9400] A function of VGAM315 is therefore inhibition of Phos- 
phatidylinositol Glycan, Class H (PIGH, Accession 
NM.004569), a gene which catalyzes transfer of GlcNAc to 
PI. Accordingly, utilities of VGAM315 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PIGH. The function of PIGH has been 
established by previous studies. The PIGH gene encodes 
an enzyme involved in the biosynthesis of glycosylphos- 
phatidylinositol anchor; see PIGA (OMIM Ref. No. 311770) 



and PIGF (OMIM Ref. No. 600153) for other components of 
the system. Kamitani et al. (1993) isolated cDNA for a hu- 
man gene that repaired the defect in a complementation 
class H mutant cell line. They determined that PIGH en- 
codes a predicted protein of 188 amino acids. Ware et al. 
(1994) demonstrated that the mouse Pigh gene is located 
on chromosome 12 in a region of homology of synteny 
with 14qll-q24. Watanabe et al. (1996) demonstrated 
that the PIGA and PIGH proteins form a protein complex 
and are subunits of the GPI GlcNAc transferase of the en- 
doplasmic reticulum (ER). They showed that PIGH is a cy- 
toplasmic ER-associated protein. Using immunoprecipita- 
tion experiments, Watanabe et al. (1998) demonstrated 
that PIGQ (OMIM Ref. No. 605754) associates specifically 
with PIGA, PIGC (OMIM Ref. No. 601730), and PIGH and 
that all 4 proteins form a complex that has GPI-GlcNAc 
transferase (GPI-GnT) activity in vitro 

[9401] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9402] watanabe, R.; Inoue, N.; Westfall, B.; Taron, C. H.; Orlean, 
P.; Takeda, J.; Kinoshita, T. : The first step of glyco- 
sylphosphatidylinositol biosynthesis is mediated by a 



complex of PIG-A, PIG-H, PIG-C and GPI1. EMBO J. 17: 
877-885, 1998. ; and 
[9403] Watanabe, R.; Kinoshita, T.; Masaki, R.; Yamamoto, A.; 

Takeda, J.; Inoue, N. : PIG-A and PIG-H, which participate 
in glycosylphosphatidylinositol anchor biosynthesis, form 
a protein comp. 

[9404] Further studies establishing the function and utilities of 
PIGH are found in John Hopkins OMIM database record ID 
600154, and in sited publications numbered 32 and 
1853-1855 listed in the bibliography section hereinbelow, 
which are also hereby incorporated by reference. PRSC 
(Accession NM.006587) is another VGAM315 host target 
gene. PRSC BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
PRSC, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of PRSC BINDING SITE, designated SEQ ID: 13 13, 
to the nucleotide sequence of VGAM315 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:650. 

[9405] Another function of VGAM315 is therefore inhibition of 
PRSC (Accession NM_006587). Accordingly, utilities of 
VGAM315 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with PRSC. Per- 
oxisomal Membrane Protein 4, 24kDa (PXMP4, Accession 
NM_007238) is another VGAM315 host target gene. 
PXMP4 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
PXMP4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PXMP4 BINDING SITE, designated SEQ 
ID: 1370, to the nucleotide sequence of VGAM315 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:650. 

[9406] Another function of VGAM315 is therefore inhibition of 
Peroxisomal Membrane Protein 4, 24kDa (PXMP4, Acces- 
sion NM_007238). Accordingly, utilities of VGAM315 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PXMP4. Fig. 1 further 
provides a conceptual description of a novel bioinformati- 
cally detected viral gene of the present invention, referred 
to here as Viral Genomic Address Messenger 316 
(VGAM316) viral gene, which modulates expression of re- 
spective host target genes thereof, the function and utility 
of which host target genes is known in the art. 



[9407] VGAM316 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM316 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9408] VGAM316 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM316 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9409] VGAM 3 16 gene encodes a VGAM316 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM316 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM316 precursor RNA is designated SEQ 
ID:302, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:302 is 
located at position 6123 relative to the genome of Vac- 
cinia Virus. 

[9410] VGAM 3 16 precursor RNA folds onto itself, forming 

VGAM316 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
t 9411 ] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM316 folded precursor RNA into VGAM316 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM316 RNA is designated SEQ ID:651, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9412] VGAM 3 16 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 16 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 16 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
[9 41 3] VGAM316 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM316 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM316 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 16 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM316 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[9414] The complementary binding of VGAM316 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM316 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 16 host tar- 
get RNA into VGAM316 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9415] It is appreciated that VGAM316 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM3 16 host target genes. The mRNA of 
each one of this plurality of VGAM3 16 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM316 RNA, herein designated VGAM 
RNA, and which when bound by VGAM316 RNA causes in- 
hibition of translation of respective one or more VGAM316 
host target proteins. 

[9416] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM316 gene, herein designated VGAM GENE, on one or 
more VGAM316 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 9417 ] It is yet further appreciated that a function of VGAM 3 16 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM316 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM316 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM316 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9418] Nucleotide sequences of the VGAM316 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 3 16 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM316 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 16 are further 
described hereinbelow with reference to Table 1. 

[9419] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM316 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM316 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9420] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM316 gene, herein designated VGAM is 
inhibition of expression of VGAM3 16 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM316 correlate with, and may be deduced 
from, the identity of the target genes which VGAM316 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9421] chromosome 1 Open Reading Frame 1 (Clorfl, Accession 
NM_001213) is aVGAM316 host target gene. Clorfl 



BINDING SITE is HOST TARGET binding site found in the 
5 X untranslated region of mRNA encoded by Clorfl, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of Clorfl BINDING SITE, designated SEQ ID:809, to the 
nucleotide sequence of VGAM316 RNA, herein designated 
VGAM RNA, also designated SEQ ID:651. 
[9422] a function of VGAM3 16 is therefore inhibition of Chromo- 
some 1 Open Reading Frame 1 (Clorfl, Accession 
NM.001213). Accordingly, utilities of VGAM 3 16 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with Clorfl. Lecithin Retinol 
Acyltransferase (phosphatidylcholine— retinol O- 
acyltransferase) (LRAT, Accession XM_011181) is another 
VGAM 3 16 host target gene. LRAT BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by LRAT, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LRAT BINDING SITE, 
designated SEQ ID:2556, to the nucleotide sequence of 
VGAM 3 16 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:651. 
[9423] Another function of VGAM316 is therefore inhibition of 
Lecithin Retinol Acyltransferase 

(phosphatidylcholine — retinol O-acyltransferase) (LRAT, 
Accession XM_011181). Accordingly, utilities of VGAM316 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LRAT. V-myb 
Myeloblastosis Viral Oncogene Homolog (avian)-like 1 
(MYBL1, Accession XM.034274) is another VGAM316 host 
target gene. MYBL1 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by MYBL1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MYBL1 BINDING SITE, designated SEQ 
ID:2679, to the nucleotide sequence of VGAM316 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:651. 

[9424] Another function of VGAM316 is therefore inhibition of V- 
myb Myeloblastosis Viral Oncogene Homolog (avian)-like 
1 (MYBL1, Accession XM_034274), a gene which could 
have a role in the proliferation and/or differentiation of 
neurogenic, spermatogenic and b-lymphoid cells. Accord- 



ingly, utilities of VGAM316 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MYBL1. The function of MYBL1 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM51.KIAA1028 (Accession 
XM.166324) is another VGAM316 host target gene. 
KIAA1028 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
KIAA1028, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
Table 2 illustrates the complementarity of the nucleotide 
sequences of KIAA1028 BINDING SITE, designated SEQ 
ID:3547, to the nucleotide sequence of VGAM316 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:651. 

[9425] Another function of VGAM316 is therefore inhibition of 
KIAA1028 (Accession XM.166324). Accordingly, utilities 
of VGAM316 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1028. MGC2488 (Accession NM_024039) is another 
VGAM 3 16 host target gene. MGC2488 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by MGC2488, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of MGC2488 
BINDING SITE, designated SEQ ID:2045, to the nucleotide 
sequence of VGAM316 RNA, herein designated VGAM 
RNA, also designated SEQ ID:651. 

[9426] Another function of VGAM316 is therefore inhibition of 
MGC2488 (Accession NM.024039). Accordingly, utilities 
of VGAM316 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC2488. Fig. 1 further provides a conceptual description 
of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 317 (VGAM317) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9427] VGAM317 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM317 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9428] VGAM317 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM317 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[9429] VGAM317 gene encodes a VGAM3 17 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM317 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM317 precursor RNA is designated SEQ 
ID:303, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:303 is 
located at position 6573 relative to the genome of Vac- 
cinia Virus. 

[9430] VGAM317 precursor RNA folds onto itself, forming 

VGAM317 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[9431] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM317 folded precursor RNA into VGAM317 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM317 RNA is designated SEQ ID:652, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9432] VGAM317 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM317 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM317 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[9433] VGAM317 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM317 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM317 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM317 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM317 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[9434] The complementary binding of VGAM317 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM317 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM317 host tar- 



get RNA into VGAM317 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9435] it is appreciated that VGAM317 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM317 host target genes. The mRNA of 
each one of this plurality of VGAM3 17 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM317 RNA, herein designated VGAM 
RNA, and which when bound by VGAM317 RNA causes in- 
hibition of translation of respective one or more VGAM317 
host target proteins. 

[9436] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM317 gene, herein designated VGAM GENE, on one or 
more VGAM317 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 9437 ] It is yet further appreciated that a function of VGAM317 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM317 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM317 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM317 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9438] Nucleotide sequences of the VGAM3 17 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM317 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM317 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM317 are further 



described hereinbelow with reference to Table 1. 

[9439] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM317 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM317 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9440] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM317 gene, herein designated VGAM is 
inhibition of expression of VGAM3 17 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM317 correlate with, and may be deduced 
from, the identity of the target genes which VGAM3 17 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9441] chemokine (C-X3-C motif) Receptor 1 (CX3CR1, Acces- 
sion XM.047502) is a VGAM317 host target gene. CX3CR1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CX3CR1, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 



quences of CX3CR1 BINDING SITE, designated SEQ 
ID:2891, to the nucleotide sequence of VGAM317 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:652. 

[9 442 ] A function of VGAM317 is therefore inhibition of 

Chemokine (C-X3-C motif) Receptor 1 (CX3CR1, Acces- 
sion XM_047502), a gene which mediates both the adhe- 
sive and migratory functions of fractalkine. Accordingly, 
utilities of VGAM317 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CX3CR1. The function of CX3CR1 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM52.Wingless-type MMTV Integra- 
tion Site Family, Member 14 (WNT14, Accession 
NM.003395) is another VGAM317 host target gene. 
WNT14 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
WNT14, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of WNT14 BINDING SITE, designated SEQ 
ID: 1014, to the nucleotide sequence of VGAM317 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:652. 

[9443] Another function of VGAM317 is therefore inhibition of 
Wingless-type MMTV Integration Site Family, Member 14 
(WNT14, Accession NM_003395), a gene which is a ligand 
for members of the frizzled family of seven transmem- 
brane receptors and may be a signaling molecule which 
affect the development of discrete regions of tissues. Ac- 
cordingly, utilities of VGAM317 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with WNT14. The function of WNT14 and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM52.FLJ20275 (Accession 
NM.017737) is another VGAM317 host target gene. 
FLJ20275 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
FLJ20275, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ20275 BINDING SITE, designated SEQ 
ID: 1745, to the nucleotide sequence of VGAM317 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:652. 

[9444] Another function of VGAM317 is therefore inhibition of 

FLJ20275 (Accession NM_017737). Accordingly, utilities of 
VGAM317 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20275. 
FLJ22390 (Accession NM.022746) is another VGAM3 17 
host target gene. FLJ22390 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ22390, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22390 BINDING SITE, 
designated SEQ ID:2002, to the nucleotide sequence of 
VGAM317 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:652. 

[9445] Another function of VGAM317 is therefore inhibition of 

FLJ22390 (Accession NM_022746). Accordingly, utilities of 
VGAM317 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22390. 
Fig. 1 further provides a conceptual description of a novel 
bioinformatically detected viral gene of the present inven- 
tion, referred to here as Viral Genomic Address Messenger 
318 (VGAM318) viral gene, which modulates expression of 



respective host target genes thereof, the function and 
utility of which host target genes is known in the art. 

[9446] VGAM318 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM318 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9447] VGAM318 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM318 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9448] VGAM 3 18 gene encodes a VGAM3 18 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM318 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM318 precursor RNA is designated SEQ 
ID:304, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:304 is 
located at position 5257 relative to the genome of Vac- 
cinia Virus. 

[9449] VGAM 3 18 precursor RNA folds onto itself, forming 

VGAM318 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9450] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM318 folded precursor RNA into VGAM318 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM318 RNA is designated SEQ ID:653, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9451] VGAM 3 18 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM318 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 18 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 



gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[9452] VGAM318 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM318 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM318 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 18 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM318 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9453] The complementary binding of VGAM318 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM318 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM318 host tar- 
get RNA into VGAM318 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 9454 ] It is appreciated that VGAM318 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM318 host target genes. The mRNA of 
each one of this plurality of VGAM3 18 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM318 RNA, herein designated VGAM 
RNA, and which when bound by VGAM318 RNA causes in- 
hibition of translation of respective one or more VGAM318 
host target proteins. 

[9455] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 



VGAM318 gene, herein designated VGAM GENE, on one or 
more VGAM318 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9456] | t j S yet further appreciated that a function of VGAM318 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM318 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM318 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM318 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[9457] Nucleotide sequences of the VCAM3 18 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM318 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM318 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 18 are further 
described hereinbelow with reference to Table 1. 

[9458] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM318 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM318 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9459] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM318 gene, herein designated VGAM is 
inhibition of expression of VGAM3 18 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM318 correlate with, and may be deduced 
from, the identity of the target genes which VGAM318 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 



[9460] LOC120864 (Accession XM.058510) is a VGAM318 host 
target gene. LOC120864 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by LOC120864, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of LOC120864 BINDING SITE, 
designated SEQ ID:2986, to the nucleotide sequence of 
VGAM318 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:653. 

[9461] a function of VGAM318 is therefore inhibition of 

LOC120864 (Accession XM.058510). Accordingly, utilities 
of VGAM318 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC120864. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 319 (VGAM319) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9462] VGAM319 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM319 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9463] VGAM319 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM319 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9464] VGAM 3 19 gene encodes a VGAM319 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM319 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM319 precursor RNA is designated SEQ 
ID:305, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:305 is 
located at position 4867 relative to the genome of Vac- 
cinia Virus. 

[9465] VGAM 3 19 precursor RNA folds onto itself, forming 

VGAM319 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 



of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9466] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM319 folded precursor RNA into VGAM319 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM319 RNA is designated SEQ ID:654, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9467] VGAM 3 19 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM319 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 19 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 

[9468] VGAM 3 19 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM319 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM319 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 19 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM319 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[9469] The complementary binding of VGAM319 RNA, herein 
designated VGAM RNA, to host target binding sites on 



VGAM319 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM319 host tar- 
get RNA into VGAM319 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9470] | t j S appreciated that VGAM319 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM3 19 host target genes. The mRNA of 
each one of this plurality of VGAM3 19 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM319 RNA, herein designated VGAM 
RNA, and which when bound by VGAM 3 19 RNA causes in- 
hibition of translation of respective one or more VGAM319 
host target proteins. 

t 9471 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM319 gene, herein designated VGAM GENE, on one or 
more VGAM319 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 



with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 9472 ] It is yet further appreciated that a function of VGAM319 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM319 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM319 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM319 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9473] Nucleotide sequences of the VGAM3 19 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM319 RNA, herein designated VGAM RNA, 



and a schematic representation of the secondary folding 
of VGAM319 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM319 are further 
described hereinbelow with reference to Table 1. 

[9474] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM319 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM319 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9475] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM319 gene, herein designated VGAM is 
inhibition of expression of VGAM3 19 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM319 correlate with, and may be deduced 
from, the identity of the target genes which VGAM319 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9 47 6] KIAA0626 (Accession NM.021647) is a VGAM319 host 
target gene. KIAA0626 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0626, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0626 BINDING SITE, 
designated SEQ ID: 1954, to the nucleotide sequence of 
VGAM319 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:654. 

P 477 ] A function of VGAM 3 19 is therefore inhibition of 

KIAA0626 (Accession NM_021647). Accordingly, utilities 
of VGAM319 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0626. KIAA1239 (Accession XM.049078) is another 
VGAM 3 19 host target gene. KIAA1239 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1239, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1239 BINDING SITE, designated SEQ ID:2914, to the 
nucleotide sequence of VGAM319 RNA, herein designated 
VGAM RNA, also designated SEQ ID:654. 

[9478] Another function of VGAM319 is therefore inhibition of 
KIAA1239 (Accession XM_049078). Accordingly, utilities 
of VGAM319 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA1239. LOC201475 (Accession XM.113967) is another 
VGAM319 host target gene. LOC201475 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC201475, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC201475 BINDING SITE, designated SEQ ID:3428, to the 
nucleotide sequence of VGAM319 RNA, herein designated 
VGAM RNA, also designated SEQ ID:654. 

[9479] Another function of VGAM319 is therefore inhibition of 

LOC201475 (Accession XM_113967). Accordingly, utilities 
of VGAM319 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201475. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 320 (VGAM320) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9480] VGAM320 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM320 was detected is described 
hereinabove with reference to Figs. 1-8. 

[948 1 ] VGAM320 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM320 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9482] VGAM 3 20 gene encodes a VGAM320 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM320 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM320 precursor RNA is designated SEQ 
ID:306, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:306 is 
located at position 190678 relative to the genome of Vac- 
cinia Virus. 

[9483] VGAM 3 20 precursor RNA folds onto itself, forming 

VGAM320 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9484] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM320 folded precursor RNA into VGAM320 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 83%) nucleotide se- 
quence of VGAM320 RNA is designated SEQ ID:655, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9485] VGAM 3 20 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM320 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 20 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 



[9486] VGAM320 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM320 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM320 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 20 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM320 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9487] The complementary binding of VGAM320 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM320 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM320 host tar- 
get RNA into VGAM320 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9488] it is appreciated that VGAM320 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM320 host target genes. The mRNA of 
each one of this plurality of VGAM320 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM 3 20 RNA, herein designated VGAM 
RNA, and which when bound by VGAM320 RNA causes in- 
hibition of translation of respective one or more VGAM320 
host target proteins. 

[9489] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM320 gene, herein designated VGAM GENE, on one or 
more VGAM320 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9490] | t j S y et further appreciated that a function of VCAM320 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM320 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM320 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM320 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9491] Nucleotide sequences of the VGAM320 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM320 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM320 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 20 are further 
described hereinbelow with reference to Table 1. 

[9492] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM320 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM320 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9493] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM320 gene, herein designated VGAM is 
inhibition of expression of VGAM320 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM320 correlate with, and may be deduced 
from, the identity of the target genes which VGAM320 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9494] calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 3 20 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM320 RNA, herein designated 
VGAM RNA, also designated SEQ ID:655. 

[9495] a function of VGAM320 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM320 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM.166434) is 
another VGAM 3 20 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM320 RNA, herein designated VGAM RNA, 
also designated SEQ ID:655. 

[9496] Another function of VGAM320 is therefore inhibition of 



Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM320 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM320 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM320 RNA, herein designated VGAM RNA, also 
designated SEQ ID:655. 
[9497] Another function of VGAM320 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 



leukocytes. Accordingly, utilities of VGAM320 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM320 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM320 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:655. 

[9498] Another function of VGAM320 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM320 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 3 20 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 



region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM320 RNA, herein designated 
VGAM RNA, also designated SEQ ID:655. 

[9499] Another function of VGAM320 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM320 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM320 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM320 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:655. 

[9500] Another function of VGAM320 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 



of VGAM320 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM320 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM320 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:655. 
[9501] Another function of VGAM320 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM320 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 321 (VGAM321) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[9502] VGAM321 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM321 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9503] VGAM321 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM321 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9504] VGAM321 gene encodes a VGAM321 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM321 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM321 precursor RNA is designated SEQ 
ID:307, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:307 is 
located at position 188927 relative to the genome of Vac- 
cinia Virus. 

[9505] VGAM321 precursor RNA folds onto itself, forming 

VGAM321 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9506] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM321 folded precursor RNA into VGAM321 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM321 RNA is designated SEQ ID:656, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9507] VGAM321 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM321 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM321 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
[9508] VGAM321 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM321 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM321 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM321 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM321 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[9509] The complementary binding of VGAM321 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM321 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM321 host tar- 
get RNA into VGAM321 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9510] it is appreciated that VGAM321 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM32 1 host target genes. The mRNA of 
each one of this plurality of VGAM32 1 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM321 RNA, herein designated VGAM 
RNA, and which when bound by VGAM321 RNA causes in- 
hibition of translation of respective one or more VGAM321 
host target proteins. 

t 9511 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM321 gene, herein designated VGAM GENE, on one or 
more VGAM321 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9512] | t j S yet further appreciated that a function of VGAM321 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM321 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM321 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM321 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9513] Nucleotide sequences of the VGAM321 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM321 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM321 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM321 are further 
described hereinbelow with reference to Table 1. 

[9514] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM321 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM321 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9515] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM321 gene, herein designated VGAM is 
inhibition of expression of VGAM32 1 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM321 correlate with, and may be deduced 
from, the identity of the target genes which VGAM321 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9516] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM321 host target gene. CAPN2 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM321 RNA, herein designated 
VGAM RNA, also designated SEQ ID:656. 
[9517] a function of VGAM321 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM321 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM.166434) is 
another VGAM321 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM321 RNA, herein designated VGAM RNA, 
also designated SEQ ID:656. 



[9518] Another function of VGAM321 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM321 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM321 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM321 RNA, herein designated VGAM RNA, also 
designated SEQ ID:656. 

[9519] Another function of VGAM321 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 



induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM321 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM321 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM321 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:656. 

[9520] Another function of VGAM321 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM321 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM321 host target gene. LOC222671 BINDING SITE is 



HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM321 RNA, herein designated 
VGAM RNA, also designated SEQ ID:656. 

[9521] Another function of VGAM321 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM321 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM321 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM321 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:656. 

[9522] Another function of VGAM321 is therefore inhibition of 



LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM321 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM321 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM321 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:656. 
[9523] Another function of VGAM321 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM321 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 322 (VGAM322) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[9524] VGAM322 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM322 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9525] VGAM322 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM322 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9526] VGAM322 gene encodes a VGAM322 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM322 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM322 precursor RNA is designated SEQ 
ID:308, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:308 is 
located at position 188927 relative to the genome of Vac- 
cinia Virus. 

[9527] VGAM322 precursor RNA folds onto itself, forming 

VGAM322 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9528] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM322 folded precursor RNA into VGAM322 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM322 RNA is designated SEQ ID:657, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9529] VGAM322 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM322 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM322 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[9530] VGAM322 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM322 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM322 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM322 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM322 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[9531] The complementary binding of VGAM322 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM322 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM322 host tar- 
get RNA into VGAM322 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9532] | t j S appreciated that VGAM322 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM322 host target genes. The mRNA of 
each one of this plurality of VGAM322 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM322 RNA, herein designated VGAM 
RNA, and which when bound by VGAM322 RNA causes in- 
hibition of translation of respective one or more VGAM322 
host target proteins. 

[9533] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM322 gene, herein designated VGAM GENE, on one or 



more VGAM322 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9534] | t j S yet further appreciated that a function of VGAM322 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM322 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM322 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM322 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[9535] Nucleotide sequences of the VGAM322 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM322 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM322 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM322 are further 
described hereinbelow with reference to Table 1. 

[9536] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM322 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM322 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9537] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM322 gene, herein designated VGAM is 
inhibition of expression of VGAM322 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM322 correlate with, and may be deduced 
from, the identity of the target genes which VGAM322 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 9538 ] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 



NM.001748) is a VGAM322 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM322 RNA, herein designated 
VGAM RNA, also designated SEQ ID:657. 
[9539] a function of VGAM322 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM322 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM.166434) is 
another VGAM322 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM322 RNA, herein designated VGAM RNA, 



also designated SEQ ID:657. 

[9540] Another function of VGAM322 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM322 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM322 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM322 RNA, herein designated VGAM RNA, also 
designated SEQ ID:657. 

[9541] Another function of VGAM322 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 



sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM322 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM322 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM322 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:657. 

[9542] Another function of VGAM322 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM322 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 



VGAM322 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM322 RNA, herein designated 
VGAM RNA, also designated SEQ ID:657. 
[9543] Another function of VGAM322 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM322 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM322 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM322 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:657. 



[9544] Another function of VGAM322 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM322 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM322 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM322 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:657. 

[9545] Another function of VGAM322 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM322 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 323 (VGAM323) viral gene, which modu- 
lates expression of respective host target genes thereof, 



the function and utility of which host target genes is 
known in the art. 

[9546] VGAM323 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VCAM323 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9547] VGAM323 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM323 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9548] VGAM323 gene encodes a VGAM323 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM323 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM323 precursor RNA is designated SEQ 
ID:309, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:309 is 
located at position 188927 relative to the genome of Vac- 
cinia Virus. 

[9549] VGAM323 precursor RNA folds onto itself, forming 

VGAM323 folded precursor RNA, herein designated VGAM 



FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9550] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM323 folded precursor RNA into VGAM323 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM323 RNA is designated SEQ ID:658, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9551] VGAM323 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM323 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM323 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 



gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[9552] VGAM323 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM323 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM323 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM323 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM323 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9553] The complementary binding of VGAM323 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM323 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM323 host tar- 
get RNA into VGAM323 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9554] | t j S appreciated that VGAM323 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM323 host target genes. The mRNA of 
each one of this plurality of VGAM323 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM323 RNA, herein designated VGAM 
RNA, and which when bound by VGAM323 RNA causes in- 
hibition of translation of respective one or more VGAM323 
host target proteins. 

[9555] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 



VGAM323 gene, herein designated VGAM GENE, on one or 
more VGAM323 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9556] it is yet further appreciated that a function of VGAM323 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM323 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM323 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM323 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 



below. 

[9557] Nucleotide sequences of the VCAM323 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM323 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM323 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM323 are further 
described hereinbelow with reference to Table 1. 

[9558] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM323 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM323 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9559] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM323 gene, herein designated VGAM is 
inhibition of expression of VGAM323 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM323 correlate with, and may be deduced 
from, the identity of the target genes which VGAM323 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 



[9560] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM323 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM323 RNA, herein designated 
VGAM RNA, also designated SEQ ID:658. 

[9561] a function of VGAM323 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM323 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM323 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 



quence of VGAM323 RNA, herein designated VGAM RNA, 
also designated SEQ ID:658. 

[9562] Another function of VGAM323 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM323 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM323 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM323 RNA, herein designated VGAM RNA, also 
designated SEQ ID:658. 

[9563] Another function of VGAM323 is therefore inhibition of 



Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM323 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM323 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM323 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:658. 

[9564] Another function of VGAM323 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM323 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM323 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM323 RNA, herein designated 
VGAM RNA, also designated SEQ ID:658. 
[9565] Another function of VGAM323 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM323 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM323 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM323 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:658. 

[9566] Another function of VGAM323 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM323 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM323 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM323 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:658. 

[9567] Another function of VGAM323 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM323 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 324 (VGAM324) viral gene, which modu- 



lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9568] VGAM324 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM324 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9569] VGAM324 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM324 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9570] VGAM 3 24 gene encodes a VGAM324 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM324 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM324 precursor RNA is designated SEQ 
ID:310, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:310 is 
located at position 188927 relative to the genome of Vac- 
cinia Virus. 

[9571] VGAM 3 24 precursor RNA folds onto itself, forming 



VGAM324 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9572] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 3 24 folded precursor RNA into VGAM324 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM324 RNA is designated SEQ ID:659, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9573] VGAM324 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 24 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 24 host target RNA comprises 



three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[9574] VGAM324 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM324 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM324 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 24 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM324 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 



only - these host target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9575] The complementary binding of VGAM324 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM324 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 24 host tar- 
get RNA into VGAM324 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9576] it is appreciated that VGAM 3 24 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 3 24 host target genes. The mRNA of 
each one of this plurality of VGAM324 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM324 RNA, herein designated VGAM 
RNA, and which when bound by VGAM324 RNA causes in- 
hibition of translation of respective one or more VGAM324 
host target proteins. 

[9577] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 



specific reference to translational inhibition exerted by 
VGAM324 gene, herein designated VGAM GENE, on one or 
more VGAM324 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9578] it is yet further appreciated that a function of VGAM324 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM324 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM324 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM324 binds and inhibits, and the 



function of these host target genes, as elaborated herein- 
below. 

[9579] Nucleotide sequences of the VGAM324 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 3 24 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM324 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 24 are further 
described hereinbelow with reference to Table 1. 

[9580] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM324 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM324 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9581] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM324 gene, herein designated VGAM is 
inhibition of expression of VGAM324 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM324 correlate with, and may be deduced 
from, the identity of the target genes which VGAM324 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 

t 9582 ] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM324 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM324 RNA, herein designated 
VGAM RNA, also designated SEQ ID:659. 

[9583] a function of VGAM324 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM324 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM 3 24 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 



ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM324 RNA, herein designated VGAM RNA, 
also designated SEQ ID:659. 
[9584] Another function of VGAM324 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM324 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM324 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM 3 24 RNA, herein designated VGAM RNA, also 
designated SEQ ID:659. 



[9585] Another function of VGAM324 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM324 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM324 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM324 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:659. 

[9586] Another function of VGAM324 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM324 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM324 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM324 RNA, herein designated 
VGAM RNA, also designated SEQ ID:659. 
[9587] Another function of VGAM324 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM324 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM324 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 



the nucleotide sequence of VGAM324 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:659. 

[9588] Another function of VGAM324 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM324 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM324 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM324 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:659. 

[9589] Another function of VGAM324 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM324 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 



dress Messenger 325 (VGAM325) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9590] VGAM325 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM325 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9591] VGAM325 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM325 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9592] VGAM325 gene encodes a VGAM325 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM325 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM325 precursor RNA is designated SEQ 
ID:311, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:311 is 
located at position 188927 relative to the genome of Vac- 
cinia Virus. 



[9593] VGAM325 precursor RNA folds onto itself, forming 

VGAM325 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure^, is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9594] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM325 folded precursor RNA into VGAM325 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM325 RNA is designated SEQ ID:660, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9595] VGAM325 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM325 host target RNA, herein designated VGAM 



HOST TARGET RNA. VGAM325 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[9596] VGAM325 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM325 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM325 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM325 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM325 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 



sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9597] The complementary binding of VGAM325 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM325 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM325 host tar- 
get RNA into VGAM325 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9598] it is appreciated that VGAM325 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM325 host target genes. The mRNA of 
each one of this plurality of VGAM325 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM325 RNA, herein designated VGAM 
RNA, and which when bound by VGAM325 RNA causes in- 
hibition of translation of respective one or more VGAM325 
host target proteins. 

[9599] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM325 gene, herein designated VGAM GENE, on one or 
more VGAM325 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world " , Science 
294,779 (2001)). 
[9600] it is yet further appreciated that a function of VGAM325 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM325 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM325 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM325 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9601] Nucleotide sequences of the VCAM325 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM325 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM325 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM325 are further 
described hereinbelow with reference to Table 1. 

[9602] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM325 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM325 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9603] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM325 gene, herein designated VGAM is 
inhibition of expression of VGAM325 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM325 correlate with, and may be deduced 
from, the identity of the target genes which VGAM325 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 9604 ] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM325 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM325 RNA, herein designated 
VGAM RNA, also designated SEQ ID:660. 

[9605] a function of VGAM325 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM325 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM325 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM325 RNA, herein designated VGAM RNA, 
also designated SEQ ID:660. 
[9606] Another function of VGAM325 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM325 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM325 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM325 RNA, herein designated VGAM RNA, also 



designated SEQ ID:660. 
[9607] Another function of VGAM325 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM325 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM325 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM325 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:660. 

[9608] Another function of VGAM325 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 



of VGAM325 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM325 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM325 RNA, herein designated 
VGAM RNA, also designated SEQ ID:660. 
[9609] Another function of VGAM325 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM325 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM325 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM325 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:660. 

[9610] Another function of VGAM325 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM325 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM325 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM325 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:660. 

[9611] Another function of VGAM325 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM325 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 326 (VGAM326) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9612] VGAM326 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM326 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9613] VGAM326 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM326 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9614] VGAM 3 26 gene encodes a VGAM326 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM326 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM326 precursor RNA is designated SEQ 
ID:312, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:312 is 
located at position 188927 relative to the genome of Vac- 



cinia Virus. 

[9615] VGAM326 precursor RNA folds onto itself, forming 

VGAM326 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9616] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM326 folded precursor RNA into VGAM326 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM326 RNA is designated SEQ ID:661, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9617] VGAM326 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM326 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 26 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[9618] VGAM 3 26 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM326 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM326 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 26 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM326 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9619] The complementary binding of VGAM326 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM326 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM326 host tar- 
get RNA into VGAM326 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9620] it is appreciated that VGAM326 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM326 host target genes. The mRNA of 
each one of this plurality of VGAM326 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM326 RNA, herein designated VGAM 
RNA, and which when bound by VGAM326 RNA causes in- 
hibition of translation of respective one or more VGAM326 
host target proteins. 



t 9621 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM326 gene, herein designated VGAM GENE, on one or 
more VGAM326 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 9622 ] It is yet further appreciated that a function of VGAM326 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM326 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM326 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM326 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9623] Nucleotide sequences of the VCAM326 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM326 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM326 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 26 are further 
described hereinbelow with reference to Table 1. 

[9624] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM326 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM326 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9625] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM326 gene, herein designated VGAM is 
inhibition of expression of VGAM326 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM326 correlate with, and may be deduced 



from, the identity of the target genes which VGAM326 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9626] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM326 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM326 RNA, herein designated 
VGAM RNA, also designated SEQ ID:661. 

[9627] A function of VGAM326 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM326 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM 3 26 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM326 RNA, herein designated VGAM RNA, 
also designated SEQ ID:661. 
[9628] Another function of VGAM326 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM326 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM326 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 



of VGAM326 RNA, herein designated VGAM RNA, also 
designated SEQ ID:661. 
[9629] Another function of VGAM326 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM326 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM326 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM326 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:661. 

[9630] Another function of VGAM326 is therefore inhibition of 



KIAA0475 (Accession NM.014864). Accordingly, utilities 
of VGAM326 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM326 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM326 RNA, herein designated 
VGAM RNA, also designated SEQ ID:661. 
[9631] Another function of VGAM326 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM326 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM_171878) is an- 
other VGAM326 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM326 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:661. 

[9632] Another function of VGAM326 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM326 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM326 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM326 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:661. 

[9633] Another function of VGAM326 is therefore inhibition of 

LOC257615 (Accession XM_175293). Accordingly, utilities 
of VGAM326 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 327 (VGAM327) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9634] VGAM327 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM327 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9635] VGAM327 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM327 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9636] VGAM327 gene encodes a VGAM327 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM327 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM327 precursor RNA is designated SEQ 
ID:313, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:313 is 



located at position 188927 relative to the genome of Vac- 
cinia Virus. 

[9637] VGAM327 precursor RNA folds onto itself, forming 

VGAM327 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9638] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM327 folded precursor RNA into VGAM327 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM327 RNA is designated SEQ ID:662, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9639] VGAM327 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM327 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM327 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[9640] VGAM327 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM327 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM327 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM327 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM327 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9641] The complementary binding of VGAM327 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM327 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM327 host tar- 
get RNA into VGAM327 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9642] | t j S appreciated that VGAM327 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM327 host target genes. The mRNA of 
each one of this plurality of VGAM327 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM327 RNA, herein designated VGAM 
RNA, and which when bound by VGAM327 RNA causes in- 
hibition of translation of respective one or more VGAM327 



host target proteins. 

[9643] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM327 gene, herein designated VGAM GENE, on one or 
more VGAM327 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[9644] | t j S y e t further appreciated that a function of VGAM327 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM327 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM327 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM327 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9645] Nucleotide sequences of the VCAM327 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM327 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM327 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM327 are further 
described hereinbelow with reference to Table 1. 

[9646] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM327 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM327 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9647] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM327 gene, herein designated VGAM is 
inhibition of expression of VGAM327 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM327 correlate with, and may be deduced 
from, the identity of the target genes which VGAM327 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9648] calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM327 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM327 RNA, herein designated 
VGAM RNA, also designated SEQ ID:662. 

[9649] a function of VGAM327 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM327 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM327 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM327 RNA, herein designated VGAM RNA, 
also designated SEQ ID:662. 
[9650] Another function of VGAM327 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM327 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM327 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 



SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM327 RNA, herein designated VGAM RNA, also 
designated SEQ ID:662. 
[9651] Another function of VGAM327 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM327 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM327 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM327 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:662. 



[9652] Another function of VGAM327 is therefore inhibition of 
KIAA0475 (Accession NM.014864). Accordingly, utilities 
of VGAM327 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM327 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM327 RNA, herein designated 
VGAM RNA, also designated SEQ ID:662. 

[9653] Another function of VGAM327 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM327 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM_171878) is an- 
other VGAM327 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM327 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:662. 

[9654] Another function of VGAM327 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM327 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM327 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM327 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:662. 

[9655] Another function of VGAM327 is therefore inhibition of 

LOC257615 (Accession XM_175293). Accordingly, utilities 
of VGAM327 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 328 (VGAM328) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9656] VGAM328 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM328 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9657] VGAM328 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM328 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9658] VGAM328 gene encodes a VGAM328 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM328 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM328 precursor RNA is designated SEQ 
ID:314, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID:314 is 
located at position 188927 relative to the genome of Vac- 
cinia Virus. 

[9659] VGAM328 precursor RNA folds onto itself, forming 

VGAM328 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9660] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM328 folded precursor RNA into VCAM328 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM328 RNA is designated SEQ ID:663, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[9661] VGAM328 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM328 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM328 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[9662] VGAM328 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM328 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM328 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM328 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM328 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9663] The complementary binding of VGAM328 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM328 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM328 host tar- 
get RNA into VGAM328 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9664] it j S appreciated that VGAM328 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM328 host target genes. The mRNA of 
each one of this plurality of VGAM328 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM328 RNA, herein designated VGAM 
RNA, and which when bound by VGAM328 RNA causes in- 



hibition of translation of respective one or more VGAM328 
host target proteins. 

[9665] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM328 gene, herein designated VGAM GENE, on one or 
more VGAM328 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[9666] it is yet further appreciated that a function of VGAM328 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM328 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM328 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM328 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9667] Nucleotide sequences of the VGAM328 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM328 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM328 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM328 are further 
described hereinbelow with reference to Table 1. 

[9668] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM328 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM328 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9669] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM328 gene, herein designated VGAM is 
inhibition of expression of VGAM328 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM328 correlate with, and may be deduced 
from, the identity of the target genes which VGAM328 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9670] calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM328 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM328 RNA, herein designated 
VGAM RNA, also designated SEQ ID:663. 

[9671] a function of VGAM328 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM328 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM328 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM328 RNA, herein designated VGAM RNA, 
also designated SEQ ID:663. 
[9672] Another function of VGAM328 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM328 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM328 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM328 RNA, herein designated VGAM RNA, also 
designated SEQ ID:663. 
[9673] Another function of VGAM328 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM328 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM328 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM328 
RNA, herein designated VGAM RNA, also designated SEQ 



ID:663. 

[9674] Another function of VGAM328 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM328 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM328 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM328 RNA, herein designated 
VGAM RNA, also designated SEQ ID:663. 

[9675] Another function of VGAM328 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM328 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM_171878) is an- 
other VGAM328 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM328 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:663. 

[9676] Another function of VGAM328 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM328 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM328 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5' un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM328 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:663. 

[9677] Another function of VGAM328 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM328 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 329 (VGAM329) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9678] VGAM329 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM329 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9679] VGAM329 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM329 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9680] VGAM329 gene encodes a VGAM329 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM329 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM329 precursor RNA is designated SEQ 



ID:3 1 5, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:315 is 
located at position 188927 relative to the genome of Vac- 
cinia Virus. 

[9681] VGAM329 precursor RNA folds onto itself, forming 

VGAM329 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9682] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM329 folded precursor RNA into VCAM329 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM329 RNA is designated SEQ ID:664, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[9683] VGAM329 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM329 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM329 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[9684] VGAM329 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM329 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM329 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM329 RNA, herein designated VGAM RNA, may 



have a different number of host target binding sites in 
untranslated regions of a VGAM329 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[9685] The complementary binding of VGAM329 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM329 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM329 host tar- 
get RNA into VGAM329 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9686] it is appreciated that VGAM329 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM329 host target genes. The mRNA of 
each one of this plurality of VGAM329 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM329 RNA, herein designated VGAM 



RNA, and which when bound by VGAM329 RNA causes in- 
hibition of translation of respective one or more VGAM329 
host target proteins. 

[9687] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM329 gene, herein designated VGAM GENE, on one or 
more VGAM329 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[9688] it is yet further appreciated that a function of VGAM329 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM329 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM329 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM329 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9689] Nucleotide sequences of the VGAM329 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM329 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM329 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM329 are further 
described hereinbelow with reference to Table 1. 

[9690] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM329 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM329 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9691] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM329 gene, herein designated VGAM is 



inhibition of expression of VGAM329 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM329 correlate with, and may be deduced 
from, the identity of the target genes which VGAM329 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9692] calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM329 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM329 RNA, herein designated 
VGAM RNA, also designated SEQ ID:664. 

[9693] a function of VGAM329 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM329 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM329 host target gene. DAAM2 BINDING SITE 



is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM329 RNA, herein designated VGAM RNA, 
also designated SEQ ID:664. 
[9694] Another function of VGAM329 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM329 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM329 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM329 RNA, herein designated VGAM RNA, also 
designated SEQ ID:664. 
[9695] Another function of VGAM329 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM329 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM329 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM329 



RNA, herein designated VGAM RNA, also designated SEQ 
ID:664. 

[9696] Another function of VGAM329 is therefore inhibition of 
KIAA0475 (Accession NM.014864). Accordingly, utilities 
of VGAM329 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM329 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM329 RNA, herein designated 
VGAM RNA, also designated SEQ ID:664. 

[9697] Another function of VGAM329 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM329 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM_171878) is an- 
other VGAM329 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM329 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:664. 

[9698] Another function of VGAM329 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM329 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM329 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM329 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:664. 

[9699] Another function of VGAM329 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 



of VGAM329 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 330 (VGAM330) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9700] VGAM330 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM330 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9701] VGAM330 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM330 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9702] VGAM 3 30 gene encodes a VGAM330 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM330 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 



quence of VGAM330 precursor RNA is designated SEQ 
ID:316, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:316 is 
located at position 188927 relative to the genome of Vac- 
cinia Virus. 

[9703] VGAM330 precursor RNA folds onto itself, forming 

VGAM330 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9704] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM330 folded precursor RNA into VGAM330 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM330 RNA is designated SEQ ID:665, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[9705] VGAM330 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM330 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 30 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[9706] VGAM 3 30 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM330 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM330 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 



ing - VGAM330 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM330 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9707] The complementary binding of VGAM330 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 3 30 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM330 host tar- 
get RNA into VGAM330 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9708] it is appreciated that VGAM330 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM330 host target genes. The mRNA of 
each one of this plurality of VGAM330 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 



plementary to VGAM330 RNA, herein designated VGAM 
RNA, and which when bound by VCAM330 RNA causes in- 
hibition of translation of respective one or more VGAM330 
host target proteins. 

[9709] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM330 gene, herein designated VGAM GENE, on one or 
more VGAM330 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

t 971 °] It is yet further appreciated that a function of VGAM330 is 
inhibition of expression of host target genes, as part of a 



novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM330 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM330 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM330 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9711] Nucleotide sequences of the VGAM330 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM330 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM330 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 30 are further 
described hereinbelow with reference to Table 1. 

[9712] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM330 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM330 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9713] As mentioned hereinabove with reference to Fig. 1, a 



function of VGAM330 gene, herein designated VGAM is 
inhibition of expression of VGAM330 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM330 correlate with, and may be deduced 
from, the identity of the target genes which VGAM330 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 9714 ] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 3 30 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM330 RNA, herein designated 
VGAM RNA, also designated SEQ ID:665. 

[9715] a function of VGAM330 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM330 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 



another VGAM330 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM330 RNA, herein designated VGAM RNA, 
also designated SEQ ID:665. 
[9716] Another function of VGAM330 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM330 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM330 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 



HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM330 RNA, herein designated VGAM RNA, also 
designated SEQ ID:665. 
[9717] Another function of VGAM330 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM330 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM330 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 



SEQ ID: 1570, to the nucleotide sequence of VGAM330 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:665. 

[9718] Another function of VGAM330 is therefore inhibition of 
KIAA0475 (Accession NM.014864). Accordingly, utilities 
of VGAM330 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 3 30 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM330 RNA, herein designated 
VGAM RNA, also designated SEQ ID:665. 

[9719] Another function of VGAM330 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM330 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM330 host target gene. LOC254901 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM330 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:665. 

[9720] Another function of VGAM330 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM330 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM330 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM330 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:665. 

[9721] Another function of VGAM330 is therefore inhibition of 



LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM330 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 331 (VGAM331) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9722] VGAM331 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM331 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9 72 3] VGAM331 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM331 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9 724 ] VGAM331 gene encodes a VGAM331 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM331 
precursor RNA does not encode a protein. A nucleotide 



sequence identical or highly similar to the nucleotide se- 
quence of VGAM331 precursor RNA is designated SEQ 
ID:317, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:317 is 
located at position 189067 relative to the genome of Vac- 
cinia Virus. 

[9 72 5] VGAM331 precursor RNA folds onto itself, forming 

VGAM331 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure". As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9726] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM331 folded precursor RNA into VGAM331 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 78%) nucleotide se- 



quence of VGAM331 RNA is designated SEQ ID:666, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9727] VGAM331 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM331 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM331 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[9 72 8] VGAM331 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM331 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM331 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 



meant as an illustration only, and is not meant to be limit- 
ing - VGAM331 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM331 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9729] The complementary binding of VGAM331 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM331 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM331 host tar- 
get RNA into VGAM331 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9730] it is appreciated that VGAM331 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM331 host target genes. The mRNA of 
each one of this plurality of VGAM3 31 host target genes 
comprises one or more host target binding sites, each 



having a nucleotide sequence which is at least partly com- 
plementary to VGAM331 RNA, herein designated VGAM 
RNA, and which when bound by VGAM331 RNA causes in- 
hibition of translation of respective one or more VGAM331 
host target proteins. 

t 9731 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM331 gene, herein designated VGAM GENE, on one or 
more VGAM331 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[9732] it j S y e t further appreciated that a function of VGAM331 is 



inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM331 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM331 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM331 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9733] Nucleotide sequences of the VGAM331 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced N VGAM331 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM331 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM331 are further 
described hereinbelow with reference to Table 1. 

[9734] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM331 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM331 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 



[9735] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM331 gene, herein designated VGAM is 
inhibition of expression of VGAM331 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM331 correlate with, and may be deduced 
from, the identity of the target genes which VGAM331 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9736] integrin, Beta 7 (ITGB7, Accession NM.000889) is a 

VGAM331 host target gene. ITGB7 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by ITGB7, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ITGB7 BINDING SITE, 
designated SEQ ID:783, to the nucleotide sequence of 
VGAM331 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:666. 

[9737] a function of VGAM331 is therefore inhibition of Integrin, 
Beta 7 (ITGB7, Accession NM_000889), a gene which may 
play a role in adhesive interactions of leukocytes. Accord- 
ingly, utilities of VGAM331 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with ITGB7. The function of ITGB7 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM26.RPP30 (Accession NM.006413) 
is another VGAM331 host target gene. RPP30 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by RPP30, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
RPP30 BINDING SITE, designated SEQ ID: 1297, to the nu- 
cleotide sequence of VGAM331 RNA, herein designated 
VGAM RNA, also designated SEQ ID:666. 
[9738] Another function of VGAM331 is therefore inhibition of 

RPP30 (Accession NM.006413), a gene which is a compo- 
nent of ribonuclease p that processes 5' ends of precursor 
tRNAs. Accordingly, utilities of VGAM331 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with RPP30. The function of RPP30 and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM26.FLJ 13263 
(Accession NM_025125) is another VGAM331 host target 



gene. FLJ13263 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ13263, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ13263 BINDING SITE, designated 
SEQ ID:2139, to the nucleotide sequence of VGAM331 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:666. 

[9739] Another function of VGAM331 is therefore inhibition of 

FLJ13263 (Accession NM_025125). Accordingly, utilities of 
VGAM331 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13263. 
FLJ23074 (Accession NM.025052) is another VGAM331 
host target gene. FLJ23074 BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by FLJ23074, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ23074 BINDING SITE, 
designated SEQ ID:2133, to the nucleotide sequence of 
VGAM331 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:666. 



[9740] Another function of VGAM331 is therefore inhibition of 

FLJ23074 (Accession NM_025052). Accordingly, utilities of 
VGAM331 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23074. 
General Transcription Factor MA, 2, 12kDa (GTF2A2, Ac- 
cession NM.004492) is another VGAM331 host target 
gene. GTF2A2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
GTF2A2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GTF2A2 BINDING SITE, designated SEQ 
ID:1119, to the nucleotide sequence of VGAM331 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:666. 

[9741] Another function of VGAM331 is therefore inhibition of 
General Transcription Factor MA, 2, 12kDa (GTF2A2, Ac- 
cession NM_004492). Accordingly, utilities of VGAM331 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GTF2A2. IMP-2 
(Accession NM_006548) is another VGAM3 31 host target 
gene. IMP-2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



IMP-2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of IMP-2 BINDING SITE, designated SEQ 
ID: 1308, to the nucleotide sequence of VGAM331 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:666. 

[9742] Another function of VGAM331 is therefore inhibition of 
IMP-2 (Accession NM_006548). Accordingly, utilities of 
VGAM331 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IMP-2. 
KIAA0212 (Accession NM.014674) is another VGAM331 
host target gene. KIAA0212 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0212, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0212 BINDING SITE, 
designated SEQ ID: 15 18, to the nucleotide sequence of 
VGAM331 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:666. 

[9743] Another function of VGAM331 is therefore inhibition of 
KIAA0212 (Accession NM_014674). Accordingly, utilities 



of VGAM331 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0212. Oxysterol Binding Protein-like 2 (OSBPL2, Ac- 
cession NM.014835) is another VGAM331 host target 
gene. OSBPL2 BINDING SITE1 and OSBPL2 BINDING SITE2 
are HOST TARGET binding sites found in untranslated re- 
gions of mRNA encoded by OSBPL2, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of OSBPL2 BIND- 
ING SITE1 and OSBPL2 BINDING SITE2, designated SEQ 
ID: 1566 and SEQ ID:2482 respectively, to the nucleotide 
sequence of VGAM331 RNA, herein designated VGAM 
RNA, also designated SEQ ID:666. 
[9744] Another function of VGAM331 is therefore inhibition of 
Oxysterol Binding Protein-like 2 (OSBPL2, Accession 
NM.014835). Accordingly, utilities of VGAM331 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL2. LOC254826 
(Accession XM.173188) is another VGAM331 host target 
gene. LOC254826 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC254826, corresponding to a HOST TARGET binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC254826 BINDING SITE, desig- 
nated SEQ ID:3732, to the nucleotide sequence of 
VGAM331 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:666. 

[9745] Another function of VGAM331 is therefore inhibition of 

LOC254826 (Accession XM.173188). Accordingly, utilities 
of VGAM331 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254826. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 332 (VGAM332) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9746] VGAM332 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM332 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9 747 ] VGAM332 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 



VGAM332 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[9 74 8] VGAM332 gene encodes a VGAM332 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM332 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM332 precursor RNA is designated SEQ 
ID:318, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:318 is 
located at position 11 relative to the genome of Vaccinia 
Virus. 

[9 74 9] VGAM332 precursor RNA folds onto itself, forming 

VGAM332 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9750] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM332 folded precursor RNA into VGAM332 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM332 RNA is designated SEQ ID:667, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9751] VGAM332 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM332 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM332 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[9752] VGAM332 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM332 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 



cleotide sequence of VGAM332 RNA is an accurate or a 
partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM332 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM332 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[9753] The complementary binding of VGAM332 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM332 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM332 host tar- 
get RNA into VGAM332 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9754] it j S appreciated that VGAM332 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM332 host target genes. The mRNA of 
each one of this plurality ofVGAM332 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM332 RNA, herein designated VGAM 
RNA, and which when bound by VGAM332 RNA causes in- 
hibition of translation of respective one or more VGAM332 
host target proteins. 

[9755] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM332 gene, herein designated VGAM GENE, on one or 
more VGAM332 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 



also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9756] | t j S yet further appreciated that a function of VGAM332 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM332 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM332 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM332 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9757] Nucleotide sequences of the VGAM332 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM332 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM332 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM332 are further 
described hereinbelow with reference to Table 1. 



[9758] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM332 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM332 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9759] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM332 gene, herein designated VGAM is 
inhibition of expression of VGAM332 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM332 correlate with, and may be deduced 
from, the identity of the target genes which VGAM332 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9760] Desmocollin 3 (DSC3, Accession NM.001941) is a 

VGAM332 host target gene. DSC 3 BINDING SITE1 and 
DSC3 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by DSC3, 
corresponding to HOST TARGET binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DSC3 BINDING SITE1 and DSC3 BINDING SITE2, 



designated SEQ ID:871 and SEQ ID:2060 respectively, to 
the nucleotide sequence of VGAM332 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:667. 

[9761] a function of VGAM332 is therefore inhibition of Desmo- 
collin 3 (DSC3, Accession NM_001941), a gene which is a 
component of intercellular desmosome junctions. Accord- 
ingly, utilities of VGAM332 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DSC3. The function of DSC3 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM 3 06. Fig. 1 further provides a con- 
ceptual description of a novel bioinformatically detected 
viral gene of the present invention, referred to here as Vi- 
ral Genomic Address Messenger 333 (VGAM333) viral 
gene, which modulates expression of respective host tar- 
get genes thereof, the function and utility of which host 
target genes is known in the art. 

[9762] VGAM333 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM333 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9763] VGAM333 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM333 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[9764] VGAM333 gene encodes a VGAM333 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM333 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM333 precursor RNA is designated SEQ 
ID:319, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:319 is 
located at position 190758 relative to the genome of Vac- 
cinia Virus. 

[9765] VGAM333 precursor RNA folds onto itself, forming 

VGAM333 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[9766] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM333 folded precursor RNA into VGAM333 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM333 RNA is designated SEQ ID:668, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9767] VGAM333 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM333 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM333 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[9768] VGAM333 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM333 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM333 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM333 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM333 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[9769] The complementary binding of VGAM333 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM333 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM333 host tar- 



get RNA into VGAM333 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 977 °] It is appreciated that VGAM333 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM333 host target genes. The mRNA of 
each one of this plurality ofVGAM333 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM333 RNA, herein designated VGAM 
RNA, and which when bound by VGAM333 RNA causes in- 
hibition of translation of respective one or more VGAM333 
host target proteins. 

t 9771 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM333 gene, herein designated VGAM GENE, on one or 
more VGAM333 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
t 9772 ] It is yet further appreciated that a function of VGAM333 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM333 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM333 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM333 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9773] Nucleotide sequences of the VGAM333 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM333 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM333 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM333 are further 



described hereinbelow with reference to Table 1. 

[9774] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM333 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM333 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9775] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM333 gene, herein designated VGAM is 
inhibition of expression of VGAM333 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM333 correlate with, and may be deduced 
from, the identity of the target genes which VGAM333 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

t 9776 ] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM333 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM333 RNA, herein designated 
VGAM RNA, also designated SEQ ID:668. 

[9777] a function of VGAM333 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM333 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM333 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM333 RNA, herein designated VGAM RNA, 
also designated SEQ ID:668. 

[9778] Another function of VGAM333 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM333 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM333 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM333 RNA, herein designated VGAM RNA, also 
designated SEQ ID:668. 
[9779] Another function of VGAM333 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM333 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 



tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM_014864) is another VGAM333 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM333 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:668. 

[9780] Another function of VGAM333 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM333 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM333 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 



LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM333 RNA, herein designated 
VGAM RNA, also designated SEQ ID:668. 

[9781] Another function of VGAM333 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM333 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM333 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM333 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:668. 

[9782] Another function of VGAM333 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM333 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM333 host target gene. LOC257615 BINDING 



SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM333 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:668. 

[9783] Another function of VGAM333 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM333 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 334 (VGAM334) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9784] VGAM334 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM334 was detected is described 
hereinabove with reference to Figs. 1-8. 



[9785] VGAM334 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM334 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9786] VGAM 3 34 gene encodes a VGAM334 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM334 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM334 precursor RNA is designated SEQ 
ID:320, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:320 is 
located at position 190758 relative to the genome of Vac- 
cinia Virus. 

[9787] VGAM 3 34 precursor RNA folds onto itself, forming 

VGAM334 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 



cleotide sequence of the second half thereof. 
[9788] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM334 folded precursor RNA into VGAM334 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM334 RNA is designated SEQ ID:669, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9789] VGAM 3 34 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 34 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 34 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5^ untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[9790] VGAM 3 34 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM334 host target 



RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM334 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 34 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM334 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[9791] The complementary binding of VGAM334 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 3 34 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 



BINDING SITE III, inhibits translation of VGAM334 host tar- 
get RNA into VGAM334 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

t 9792 ] It is appreciated that VGAM334 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM334 host target genes. The mRNA of 
each one of this plurality of VGAM334 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM334 RNA, herein designated VGAM 
RNA, and which when bound by VGAM334 RNA causes in- 
hibition of translation of respective one or more VGAM334 
host target proteins. 

[9793] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM334 gene, herein designated VGAM GENE, on one or 
more VGAM334 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 



only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9794] | t j S yet further appreciated that a function of VGAM334 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM334 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM334 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM334 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9795] Nucleotide sequences of the VGAM334 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 3 34 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM334 folded precursor RNA, herein designated 



VGAM FOLDED PRECURSOR RNA, of VGAM334 are further 
described hereinbelow with reference to Table 1. 

[9796] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM334 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM334 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9797] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM334 gene, herein designated VGAM is 
inhibition of expression of VGAM334 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM334 correlate with, and may be deduced 
from, the identity of the target genes which VGAM334 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9 7 98] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM334 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM334 RNA, herein designated 
VGAM RNA, also designated SEQ ID:669. 

[9 7 99] A function of VGAM 3 34 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM334 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM 3 34 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM334 RNA, herein designated VGAM RNA, 
also designated SEQ ID:669. 

[9800] Another function of VGAM334 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 



ingly, utilities of VGAM334 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM334 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM334 RNA, herein designated VGAM RNA, also 
designated SEQ ID:669. 
[9801] Another function of VGAM334 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM334 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 



its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM334 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM334 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:669. 

[9802] Another function of VGAM334 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM334 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 3 34 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM334 RNA, herein designated 
VGAM RNA, also designated SEQ ID:669. 

[9803] Another function of VGAM334 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM334 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM334 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM334 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:669. 

[9804] Another function of VGAM334 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM334 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 



other VGAM334 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM334 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:669. 

[9805] Another function of VGAM334 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM334 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 335 (VGAM335) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9806] VGAM335 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM335 was detected is described 



hereinabove with reference to Figs. 1-8. 

[9807] VGAM335 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM335 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9808] VGAM335 gene encodes a VGAM335 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM335 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM335 precursor RNA is designated SEQ 
ID:321, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:321 is 
located at position 190758 relative to the genome of Vac- 
cinia Virus. 

[9809] VGAM335 precursor RNA folds onto itself, forming 

VGAM335 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 



accurate or partial inversed- reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9810] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM335 folded precursor RNA into VGAM335 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 75%) nucleotide se- 
quence of VGAM335 RNA is designated SEQ ID:670, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9811] VGAM335 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM335 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM335 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[9812] VGAM335 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 



cated in untranslated regions of VGAM335 host target 
RNA, herein designated VCAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM335 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM335 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM335 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[9813] The complementary binding of VGAM335 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM335 host target RNA, herein designated VGAM HOST 



TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM335 host tar- 
get RNA into VGAM335 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9814] | t j S appreciated that VGAM335 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM335 host target genes. The mRNA of 
each one of this plurality of VGAM335 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM335 RNA, herein designated VGAM 
RNA, and which when bound by VGAM335 RNA causes in- 
hibition of translation of respective one or more VGAM335 
host target proteins. 

[9815] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM335 gene, herein designated VGAM GENE, on one or 
more VGAM335 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 



cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9816] it j S y e t further appreciated that a function of VGAM335 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM335 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM335 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM335 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9817] Nucleotide sequences of the VGAM335 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM335 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 



of VGAM335 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM335 are further 
described hereinbelow with reference to Table 1. 

[9818] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM335 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM335 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9819] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM335 gene, herein designated VGAM is 
inhibition of expression of VGAM335 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM335 correlate with, and may be deduced 
from, the identity of the target genes which VGAM335 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9820] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM335 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM335 RNA, herein designated 
VGAM RNA, also designated SEQ ID:670. 

[9821] a function of VGAM335 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM335 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM335 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM335 RNA, herein designated VGAM RNA, 
also designated SEQ ID:670. 

[9822] Another function of VGAM335 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 



cell polarity and movement during development. Accord- 
ingly, utilities of VGAM335 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM335 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM335 RNA, herein designated VGAM RNA, also 
designated SEQ ID:670. 
[9823] Another function of VGAM335 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM335 include di- 
agnosis, prevention and treatment of diseases and clinical 



conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM335 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM335 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:670. 

[9824] Another function of VGAM335 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM335 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM335 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM335 RNA, herein designated 
VGAM RNA, also designated SEQ ID:670. 

[9825] Another function of VGAM335 is therefore inhibition of 

LOC222671 (Accession XM.167094). Accordingly, utilities 
of VGAM335 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM335 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM335 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:670. 

[9826] Another function of VGAM335 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM335 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM335 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM335 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:670. 

[9827] Another function of VGAM335 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM335 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 336 (VGAM336) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9828] VGAM336 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 



method by which VGAM336 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9829] VGAM336 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM336 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9830] VGAM 3 36 gene encodes a VGAM336 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM336 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM336 precursor RNA is designated SEQ 
ID:322, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:322 is 
located at position 188937 relative to the genome of Vac- 
cinia Virus. 

[9831] VGAM336 precursor RNA folds onto itself, forming 

VGAM336 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 



of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9832] A n enzyme complex designated DICER COMPLEX, x dices x 
the VGAM336 folded precursor RNA into VGAM336 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 77%) nucleotide se- 
quence of VGAM336 RNA is designated SEQ ID:671, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9833] VGAM336 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM336 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 36 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 

[9834] VGAM 3 36 RNA, herein designated VGAM RNA, binds com- 



plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM336 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM336 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 36 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM336 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the S^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 
[9835] The complementary binding of VGAM336 RNA, herein 
designated VGAM RNA, to host target binding sites on 



VGAM336 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM336 host tar- 
get RNA into VGAM336 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9836] it is appreciated that VGAM336 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM336 host target genes. The mRNA of 
each one of this plurality of VGAM336 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM336 RNA, herein designated VGAM 
RNA, and which when bound by VGAM336 RNA causes in- 
hibition of translation of respective one or more VGAM336 
host target proteins. 

[9837] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM336 gene, herein designated VGAM GENE, on one or 
more VGAM336 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 



with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9838] it is yet further appreciated that a function of VGAM336 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM336 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM336 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM336 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9839] Nucleotide sequences of the VGAM336 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM336 RNA, herein designated VGAM RNA, 



and a schematic representation of the secondary folding 
of VGAM336 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM336 are further 
described hereinbelow with reference to Table 1. 

[9840] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM336 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM336 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9841] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM336 gene, herein designated VGAM is 
inhibition of expression of VGAM336 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM336 correlate with, and may be deduced 
from, the identity of the target genes which VGAM336 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9842] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM 3 36 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM336 RNA, herein designated 
VGAM RNA, also designated SEQ ID:671. 

[9843] a function of VGAM336 is therefore inhibition of Calpain 
2, (m/\\) Large Subunit (CAPN2, Accession NM_001748). 
Accordingly, utilities of VGAM336 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM.166434) is 
another VGAM 3 36 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM336 RNA, herein designated VGAM RNA, 
also designated SEQ ID:671. 

[9844] Another function of VGAM336 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 



(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM336 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM336 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM336 RNA, herein designated VGAM RNA, also 
designated SEQ ID:671. 
[9845] Another function of VGAM336 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM336 include di- 



agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM336 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM336 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:671. 

[9846] Another function of VGAM336 is therefore inhibition of 
KIAA0475 (Accession NM_014864). Accordingly, utilities 
of VGAM336 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM 3 36 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 



to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM336 RNA, herein designated 
VGAM RNA, also designated SEQ ID:671. 

[9847] Another function of VGAM336 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM336 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM.171878) is an- 
other VGAM336 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM336 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:671. 

[9848] Another function of VGAM336 is therefore inhibition of 

LOC254901 (Accession XM_171878). Accordingly, utilities 
of VGAM336 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM336 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM336 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:671. 

[9849] Another function of VGAM336 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM336 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 337 (VGAM337) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9850] VGAM337 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM337 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9851] VGAM337 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM337 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9852] VGAM337 gene encodes a VGAM337 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM337 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM337 precursor RNA is designated SEQ 
ID:323, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:323 is 
located at position 187719 relative to the genome of Vac- 
cinia Virus. 

[9853] VGAM337 precursor RNA folds onto itself, forming 

VGAM337 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9854] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM337 folded precursor RNA into VGAM337 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 88%) nucleotide se- 
quence of VGAM337 RNA is designated SEQ ID:672, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9855] VGAM337 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM337 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM337 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3"UTR respectively. 



[9856] VGAM337 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM337 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM337 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM337 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM337 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9857] The complementary binding of VGAM337 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM337 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM337 host tar- 
get RNA into VGAM337 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9858] it is appreciated that VGAM337 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM337 host target genes. The mRNA of 
each one of this plurality of VGAM337 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM337 RNA, herein designated VGAM 
RNA, and which when bound by VGAM337 RNA causes in- 
hibition of translation of respective one or more VGAM337 
host target proteins. 

[9859] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM337 gene, herein designated VGAM GENE, on one or 
more VGAM337 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9860] it is yet further appreciated that a function of VCAM337 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM337 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM337 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM337 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9861] Nucleotide sequences of the VGAM337 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM337 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM337 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM337 are further 
described hereinbelow with reference to Table 1. 

[9862] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM337 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM337 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9863] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM337 gene, herein designated VGAM is 
inhibition of expression of VGAM337 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM337 correlate with, and may be deduced 
from, the identity of the target genes which VGAM337 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9864] Fibroblast Growth Factor 2 (basic) (FGF2, Accession 

NM_002006) is a VGAM337 host target gene. FGF2 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by FGF2, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 

1, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of FGF2 
BINDING SITE, designated SEQ ID:884, to the nucleotide 
sequence of VGAM337 RNA, herein designated VGAM 
RNA, also designated SEQ ID:672. 

[9865] a function of VGAM337 is therefore inhibition of Fibrob- 
last Growth Factor 2 (basic) (FGF2, Accession 
NM_002006), a gene which Basic fibroblast growth factor 

2. Accordingly, utilities of VGAM337 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with FGF2. The function of FGF2 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM30.M-phase Phos- 
phoprotein 1 (MPHOSPH1, Accession NM.016195) is an- 
other VGAM337 host target gene. MPHOSPH1 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by MPHOSPH1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 



MPH0SPH1 BINDING SITE, designated SEQ ID:1670, to the 
nucleotide sequence of VGAM337 RNA, herein designated 
VGAM RNA, also designated SEQ ID:672. 
[9866] Another function of VGAM337 is therefore inhibition of 
M-phase Phosphoprotein 1 (MPHOSPH1, Accession 
NM.016195), a gene which is Phosphorylated during M- 
phase and interacts with guanosine triphosphate. Accord- 
ingly, utilities of VGAM337 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MPHOSPH1. The function of MPHOSPH1 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM30.FLJ11274 
(Accession NM.018375) is another VGAM337 host target 
gene. FLJ11274 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ11274, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ11274 BINDING SITE, designated 
SEQ ID: 1820, to the nucleotide sequence of VGAM337 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:672. 



[9867] Another function of VGAM337 is therefore inhibition of 

FLJ11274 (Accession NM_018375). Accordingly, utilities of 
VGAM337 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11274. 
FLJ31101 (Accession NM.017964) is another VGAM337 
host target gene. FLJ31101 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ31101, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ31101 BINDING SITE, 
designated SEQ ID: 1771, to the nucleotide sequence of 
VGAM337 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:672. 

[9868] Another function of VGAM337 is therefore inhibition of 

FLJ31101 (Accession NM.017964). Accordingly, utilities of 
VGAM337 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31101. 
Glutamic Pyruvate Transaminase (alanine aminotrans- 
ferase) 2 (GPT2, Accession NM.133443) is another 
VGAM337 host target gene. GPT2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by GPT2, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GPT2 BINDING SITE, 
designated SEQ ID:2417, to the nucleotide sequence of 
VGAM337 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:672. 

[9869] Another function of VGAM337 is therefore inhibition of 
Glutamic Pyruvate Transaminase (alanine aminotrans- 
ferase) 2 (GPT2, Accession NM_133443). Accordingly, util- 
ities of VGAM337 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GPT2. RMP (Accession NM.134447) is another VGAM337 
host target gene. RMP BINDING SITE1 and RMP BINDING 
SITE2 are HOST TARGET binding sites found in untrans- 
lated regions of mRNA encoded by RMP, corresponding to 
HOST TARGET binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RMP BINDING 
SITE1 and RMP BINDING SITE2, designated SEQ ID:2430 
and SEQ ID: 1059 respectively, to the nucleotide sequence 
of VGAM337 RNA, herein designated VGAM RNA, also 
designated SEQ ID:672. 

[9870] Another function of VGAM337 is therefore inhibition of 



RMP (Accession NM_134447). Accordingly, utilities of 
VGAM337 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RMP. 
LOC136288 (Accession XM.059832) is another VGAM337 
host target gene. LOC136288 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC136288, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC136288 BINDING 
SITE, designated SEQ ID:3018, to the nucleotide sequence 
of VGAM337 RNA, herein designated VGAM RNA, also 
designated SEQ ID:672. 
[9871] Another function of VGAM337 is therefore inhibition of 

LOC136288 (Accession XM_059832). Accordingly, utilities 
of VGAM337 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC136288. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 338 (VGAM338) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 



known in the art. 

[9872] VGAM338 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM338 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9873] VGAM338 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM338 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9874] VGAM338 gene encodes a VGAM338 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM338 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM338 precursor RNA is designated SEQ 
ID:324, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:324 is 
located at position 188420 relative to the genome of Vac- 
cinia Virus. 

[9875] VGAM338 precursor RNA folds onto itself, forming 

VGAM338 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 



x hairpin structure". As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[9876] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM338 folded precursor RNA into VGAM338 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM338 RNA is designated SEQ ID:673, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9877] VGAM338 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM338 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM338 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 



and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[98 7 8] VGAM338 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM338 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM338 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM338 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM338 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[9879] The complementary binding of VGAM338 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM338 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM338 host tar- 
get RNA into VGAM338 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9880] it is appreciated that VGAM338 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM338 host target genes. The mRNA of 
each one of this plurality of VGAM338 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM338 RNA, herein designated VGAM 
RNA, and which when bound by VGAM338 RNA causes in- 
hibition of translation of respective one or more VGAM338 
host target proteins. 

[9881] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM338 gene, herein designated VGAM GENE, on one or 



more VGAM338 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9882] | t j S yet further appreciated that a function of VGAM338 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM338 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM338 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM338 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 



[9883] Nucleotide sequences of the VGAM338 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM338 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM338 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM338 are further 
described hereinbelow with reference to Table 1. 

[9884] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM338 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM338 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9885] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM338 gene, herein designated VGAM is 
inhibition of expression of VGAM338 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM338 correlate with, and may be deduced 
from, the identity of the target genes which VGAM338 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9886] Activation-induced Cytidine Deaminase (AICDA, Accession 



NM_020661) is a VGAM338 host target gene. AICDA 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by AICDA, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of AICDA BINDING SITE, designated SEQ ID: 1922, to the 
nucleotide sequence of VGAM338 RNA, herein designated 
VGAM RNA, also designated SEQ ID:673. 
[9887] a function of VGAM338 is therefore inhibition of Activa- 
tion-induced Cytidine Deaminase (AICDA, Accession 
NM.020661), a gene which a member of the cytidine 
deaminase family. Accordingly, utilities of VGAM338 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with AICDA. The function of 
AICDA and its association with various diseases and clini- 
cal conditions, has been established by previous studies, 
as described hereinabove with reference to VGAM31.AS3 
(Accession NM.015928) is another VGAM338 host target 
gene. AS 3 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
AS3, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 



ble 2 illustrates the complementarity of the nucleotide se- 
quences of AS3 BINDING SITE, designated SEQ ID: 1652, to 
the nucleotide sequence of VGAM338 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:673. 
[9888] Another function of VGAM338 is therefore inhibition of 
AS 3 (Accession NM.015928), a gene which inhibits cell 
proloferation. Accordingly, utilities of VGAM338 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AS3. The function of AS3 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM31. Epilepsy, 
Progressive Myoclonus Type 2, Lafora Disease (laforin) 
(EPM2A, Accession NM.005670) is another VGAM338 host 
target gene. EPM2A BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by EPM2A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EPM2A BINDING SITE, designated SEQ 
ID: 1234, to the nucleotide sequence of VGAM338 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:673. 



[9889] Another function of VGAM338 is therefore inhibition of 
Epilepsy, Progressive Myoclonus Type 2, Lafora Disease 
(laforin) (EPM2A, Accession NM_005670), a gene which 
Laforin; protein tyrosine phosphatase that may have role 
in glycogen metabolism. Accordingly, utilities of 
VGAM338 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EPM2A. 
The function of EPM2A and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM31. Histamine Receptor HI (HRH1, Accession 
NM.000861) is another VGAM338 host target gene. HRH1 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by HRH1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
HRH1 BINDING SITE, designated SEQ ID:780, to the nu- 
cleotide sequence of VGAM338 RNA, herein designated 
VGAM RNA, also designated SEQ ID:673. 

[9890] Another function of VGAM338 is therefore inhibition of 
Histamine Receptor HI (HRH1, Accession NM_000861), a 
gene which stimulates the synthesis of inositol phosphate. 



Accordingly, utilities of VGAM338 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HRH1. The function of HRH1 and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM31.Mitogen-activated Pro- 
tein Kinase 14 (MAPK14, Accession NM.001315) is an- 
other VGAM338 host target gene. MAPK14 BINDING SITE1 
through MAPK14 BINDING SITE3 are HOST TARGET bind- 
ing sites found in untranslated regions of mRNA encoded 
by MAPK14, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MAPK14 BINDING SITE1 through MAPK14 
BINDING SITE3, designated SEQ ID:818, SEQ ID:2465 and 
SEQ ID:2466 respectively, to the nucleotide sequence of 
VGAM338 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:673. 
[9891] Another function of VGAM338 is therefore inhibition of 
Mitogen-activated Protein Kinase 14 (MAPK14, Accession 
NM_001315), a gene which is important for cytokine pro- 
duction; responds to changes in extracellular osmolarity. 
Accordingly, utilities of VGAM338 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with MAPK14. The function of MAPK14 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM31. Single-minded 
Homolog 1 (Drosophila) (SIM1, Accession NM_005068) is 
another VGAM338 host target gene. SIM1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SIM1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SIM1 BINDING 
SITE, designated SEQ ID:1181, to the nucleotide sequence 
of VGAM338 RNA, herein designated VGAM RNA, also 
designated SEQ ID:673. 
[9892] Another function of VGAM338 is therefore inhibition of 
Single-minded Homolog 1 (Drosophila) (SIM1, Accession 
NM_005068), a gene which may have pleiotropic effects 
during embryogenesis and in the adult. Accordingly, utili- 
ties of VGAM338 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
SIM1. The function of SIM1 and its association with vari- 
ous diseases and clinical conditions, has been established 



by previous studies, as described hereinabove with refer- 
ence to VGAM31. Chromosome 11 Open Reading Frame 25 
(Cllorf25, Accession NM.031418) is another VGAM338 
host target gene. Cllorf25 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by Cllorf25, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of Cllorf25 BINDING SITE, 
designated SEQ ID:2193, to the nucleotide sequence of 
VGAM338 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:673. 
[9893] Another function of VGAM338 is therefore inhibition of 
Chromosome 11 Open Reading Frame 25 (Cllorf25, Ac- 
cession NM_031418). Accordingly, utilities of VGAM338 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with Cllorf25. DK- 
FZP564D116 (Accession XM.051050) is another VGAM338 
host target gene. DKFZP564D116 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by DKFZP564D116, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of DK- 
FZP564D116 BINDING SITE, designated SEQ ID:2938, to 
the nucleotide sequence of VGAM338 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:673. 

[9894] Another function of VGAM338 is therefore inhibition of 
DKFZP564D116 (Accession XM.051050). Accordingly, 
utilities of VGAM338 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564D116. Down Syndrome Critical Region 
Gene 6 (DSCR6, Accession NM.018962) is another 
VGAM338 host target gene. DSCR6 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DSCR6, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DSCR6 BINDING SITE, 
designated SEQ ID: 1866, to the nucleotide sequence of 
VGAM338 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:673. 

[9895] Another function of VGAM338 is therefore inhibition of 

Down Syndrome Critical Region Gene 6 (DSCR6, Accession 
NM_018962). Accordingly, utilities of VGAM338 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with DSCR6. FLJ 10006 
(Accession XM.087073) is another VGAM338 host target 
gene. FLJ10006 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ10006, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10006 BINDING SITE, designated 
SEQ ID:3152, to the nucleotide sequence of VGAM338 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:673. 

[9896] Another function of VGAM338 is therefore inhibition of 

FLJ10006 (Accession XM_087073). Accordingly, utilities of 
VGAM338 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10006. 
HTPAP (Accession NM.032483) is another VGAM338 host 
target gene. HTPAP BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by HTPAP, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HTPAP BINDING SITE, designated SEQ 
ID:2255, to the nucleotide sequence of VGAM338 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:673. 

[9897] Another function of VGAM338 is therefore inhibition of 
HTPAP (Accession NM.032483). Accordingly, utilities of 
VGAM338 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HTPAP. 
KIAA0979 (Accession NM.015032) is another VGAM338 
host target gene. KIAA0979 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0979, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0979 BINDING SITE, 
designated SEQ ID:1601, to the nucleotide sequence of 
VGAM338 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:673. 

[9898] Another function of VGAM338 is therefore inhibition of 
KIAA0979 (Accession NM_015032). Accordingly, utilities 
of VGAM338 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0979. KIAA1634 (Accession XM_032749) is another 
VGAM338 host target gene. KIAA1634 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by KIAA1634, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1634 BINDING SITE, designated SEQ ID:2657, to the 
nucleotide sequence of VGAM338 RNA, herein designated 
VGAM RNA, also designated SEQ ID:673. 

[9899] Another function of VGAM338 is therefore inhibition of 
KIAA1634 (Accession XM.032749). Accordingly, utilities 
of VGAM338 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1634. PTD012 (Accession NM.014039) is another 
VGAM338 host target gene. PTD012 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by PTD012, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PTD012 BINDING 
SITE, designated SEQ ID: 1465, to the nucleotide sequence 
of VGAM338 RNA, herein designated VGAM RNA, also 
designated SEQ ID:673. 

[9900] Another function of VGAM338 is therefore inhibition of 
PTD012 (Accession NM_014039). Accordingly, utilities of 



VGAM338 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTD012. 
SAM Domain and HD Domain 1 (SAMHD1, Accession 
XM.028704) is another VGAM338 host target gene. 
SAMHD1 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
SAMHD1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SAMHD1 BINDING SITE, designated SEQ 
ID:2593, to the nucleotide sequence of VGAM338 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:673. 

[9901] Another function of VGAM338 is therefore inhibition of 
SAM Domain and HD Domain 1 (SAMHD1, Accession 
XM_028704). Accordingly, utilities of VGAM338 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SAMHD1. LOC196758 
(Accession XM_1 13600) is another VGAM338 host target 
gene. LOC196758 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC196758, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC196758 BINDING SITE, desig- 
nated SEQ ID:3410, to the nucleotide sequence of 
VGAM338 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:673. 

[9902] Another function of VGAM338 is therefore inhibition of 

LOC196758 (Accession XM_113600). Accordingly, utilities 
of VGAM338 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196758. LOC2 19790 (Accession XM.166124) is an- 
other VGAM338 host target gene. LOC2 19790 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19790, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19790 BINDING SITE, designated SEQ ID:3520, to 
the nucleotide sequence of VGAM338 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:673. 

[9903] Another function of VGAM338 is therefore inhibition of 

LOC2 19790 (Accession XM_166124). Accordingly, utilities 
of VGAM338 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



L0C2 19790. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 339 (VCAM339) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9904] VGAM339 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM339 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9905] VGAM339 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM339 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9906] VGAM339 gene encodes a VGAM339 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM339 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM339 precursor RNA is designated SEQ 
ID:325, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQID:325 is 
located at position 190813 relative to the genome of Vac- 
cinia Virus. 

[9907] VGAM339 precursor RNA folds onto itself, forming 

VGAM339 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9908] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VCAM339 folded precursor RNA into VGAM339 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 82%) nucleotide se- 
quence of VGAM339 RNA is designated SEQ ID:674, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[9909] VGAM339 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM339 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM339 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[9910] VGAM339 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM339 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM339 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM339 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM339 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9911] The complementary binding of VGAM339 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM339 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM339 host tar- 
get RNA into VGAM339 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9912] It is appreciated that VGAM339 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM339 host target genes. The mRNA of 
each one of this plurality of VGAM339 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM339 RNA, herein designated VGAM 
RNA, and which when bound by VGAM339 RNA causes in- 



hibition of translation of respective one or more VGAM339 
host target proteins. 

[9913] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM339 gene, herein designated VGAM GENE, on one or 
more VGAM339 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[9914] | t j S y e t further appreciated that a function of VGAM339 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM339 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM339 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM339 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9915] Nucleotide sequences of the VGAM339 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM339 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM339 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM339 are further 
described hereinbelow with reference to Table 1. 

[9916] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM339 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM339 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9917] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM339 gene, herein designated VGAM is 
inhibition of expression of VGAM339 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM339 correlate with, and may be deduced 
from, the identity of the target genes which VGAM339 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[99 1 8] Calpain 2, (m/ll) Large Subunit (CAPN2, Accession 

NM.001748) is a VGAM339 host target gene. CAPN2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by CAPN2, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of CAPN2 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of VGAM339 RNA, herein designated 
VGAM RNA, also designated SEQ ID:674. 

[9919] a function of VGAM339 is therefore inhibition of Calpain 
2, (m/ll) Large Subunit (CAPN2, Accession NM.001748). 
Accordingly, utilities of VGAM339 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CAPN2. Dishevelled Associated Activator 
of Morphogenesis 2 (DAAM2, Accession XM_166434) is 
another VGAM339 host target gene. DAAM2 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by DAAM2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of DAAM2 BIND- 
ING SITE, designated SEQ ID:3559, to the nucleotide se- 
quence of VGAM339 RNA, herein designated VGAM RNA, 
also designated SEQ ID:674. 
[9920] Another function of VGAM339 is therefore inhibition of 
Dishevelled Associated Activator of Morphogenesis 2 
(DAAM2, Accession XM_166434), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of VGAM339 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DAAM2. The function of DAAM2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM15.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 
other VGAM339 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:747, to the nucleotide sequence 
of VGAM339 RNA, herein designated VGAM RNA, also 
designated SEQ ID:674. 
[9921] Another function of VGAM339 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM339 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM15.KIAA0475 
(Accession NM.014864) is another VGAM339 host target 
gene. KIAA0475 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA0475, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0475 BINDING SITE, designated 
SEQ ID: 1570, to the nucleotide sequence of VGAM339 
RNA, herein designated VGAM RNA, also designated SEQ 



ID:674. 

[9922] Another function of VGAM339 is therefore inhibition of 
KIAA0475 (Accession NM.014864). Accordingly, utilities 
of VGAM339 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. LOC222671 (Accession XM.167094) is another 
VGAM339 host target gene. LOC222671 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222671, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC222671 BINDING SITE, designated SEQ ID:3582, to the 
nucleotide sequence of VGAM339 RNA, herein designated 
VGAM RNA, also designated SEQ ID:674. 

[9923] Another function of VGAM339 is therefore inhibition of 

LOC222671 (Accession XM_167094). Accordingly, utilities 
of VGAM339 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222671. LOC254901 (Accession XM_171878) is an- 
other VGAM339 host target gene. LOC254901 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254901, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254901 BINDING SITE, designated SEQ ID:3699, to 
the nucleotide sequence of VGAM339 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:674. 

[9924] Another function of VGAM339 is therefore inhibition of 

LOC254901 (Accession XM.171878). Accordingly, utilities 
of VGAM339 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC254901. LOC257615 (Accession XM.175293) is an- 
other VGAM339 host target gene. LOC257615 BINDING 
SITE is HOST TARGET binding site found in the 5' un- 
translated region of mRNA encoded by LOC257615, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257615 BINDING SITE, designated SEQ ID:3749, to 
the nucleotide sequence of VGAM339 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:674. 

[9925] Another function of VGAM339 is therefore inhibition of 

LOC257615 (Accession XM.175293). Accordingly, utilities 
of VGAM339 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC257615. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 340 (VGAM340) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9926] VGAM340 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM340 was detected is described 
hereinabove with reference to Figs. 1-8. 

[9927] VGAM340 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM340 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[9928] VGAM340 gene encodes a VGAM340 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM340 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM340 precursor RNA is designated SEQ 



ID:326, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:326 is 
located at position 188778 relative to the genome of Vac- 
cinia Virus. 

[9929] VGAM340 precursor RNA folds onto itself, forming 

VGAM340 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure\ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[9930] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM340 folded precursor RNA into VGAM340 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 90%) nucleotide se- 
quence of VGAM340 RNA is designated SEQ ID:675, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[9931] VGAM340 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM340 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM340 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[9932] VGAM340 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM340 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM340 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM340 RNA, herein designated VGAM RNA, may 



have a different number of host target binding sites in 
untranslated regions of a VGAM340 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[9933] The complementary binding of VGAM340 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM340 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 40 host tar- 
get RNA into VGAM340 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9934] | t j S appreciated that VGAM340 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM340 host target genes. The mRNA of 
each one of this plurality of VGAM340 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM340 RNA, herein designated VGAM 



RNA, and which when bound by VGAM340 RNA causes in- 
hibition of translation of respective one or more VGAM340 
host target proteins. 

[9935] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM340 gene, herein designated VGAM GENE, on one or 
more VGAM340 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[9936] it is yet further appreciated that a function of VGAM340 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 



utilities of VGAM340 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM340 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM340 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9937] Nucleotide sequences of the VGAM340 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced % VGAM340 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM340 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM340 are further 
described hereinbelow with reference to Table 1. 

[9938] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM340 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM340 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9939] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM340 gene, herein designated VGAM is 



inhibition of expression of VGAM340 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM340 correlate with, and may be deduced 
from, the identity of the target genes which VGAM340 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 
[9940] Adenylate Cyclase 6 (ADCY6, Accession NM.015270) is a 
VGAM340 host target gene. ADCY6 BINDING SITE1 and 
ADCY6 BINDING SITE2 are HOST TARGET binding sites 
found in untranslated regions of mRNA encoded by 
ADCY6, corresponding to HOST TARGET binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ADCY6 BINDING SITE1 and ADCY6 BINDING 
SITE2, designated SEQ ID:1617 and SEQ ID:1933 respec- 
tively, to the nucleotide sequence of VGAM340 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:675. 

[9941] a function of VGAM340 is therefore inhibition of Adeny- 
late Cyclase 6 (ADCY6, Accession NM.015270), a gene 
which this a membrane-bound, ca(2+)-inhibitable adeny- 
lyl cyclase (by similarity). Accordingly, utilities of 
VGAM340 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with ADCY6. 
The function of ADCY6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM34.ATPase, Class I, Type 8B, Member 2 (ATP8B2, 
Accession XM.036933) is another VGAM340 host target 
gene. ATP8B2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
ATP8B2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ATP8B2 BINDING SITE, designated SEQ 
ID:2716, to the nucleotide sequence of VGAM340 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:675. 

[9942] Another function of VGAM340 is therefore inhibition of 
ATPase, Class I, Type 8B, Member 2 (ATP8B2, Accession 
XM_036933). Accordingly, utilities of VGAM340 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATP8B2. Carcinoembryonic 
Antigen-related Cell Adhesion Molecule 1 (biliary glyco- 
protein) (CEACAM1, Accession NM.001712) is another 
VGAM340 host target gene. CEACAM1 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CEACAM1, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of CEACAM1 
BINDING SITE, designated SEQ ID:848, to the nucleotide 
sequence of VGAM340 RNA, herein designated VGAM 
RNA, also designated SEQ ID:675. 
[9943] Another function of VGAM340 is therefore inhibition of 

Carcinoembryonic Antigen-related Cell Adhesion Molecule 
1 (biliary glycoprotein) (CEACAM1, Accession 
NM_001712), a gene which is a major effector of VEGF 
and may be a target for the inhibition of tumor angiogen- 
esis. Accordingly, utilities of VGAM340 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CEACAM1. The function of CEACAM1 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to 
VGAM34. Carbohydrate (keratan sulfate Gal-6) Sulfotrans- 
ferase 1 (CHST1, Accession NM_003654) is another 
VGAM340 host target gene. CHST1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 



of mRNA encoded by CHST1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CHST1 BINDING SITE, 
designated SEQ ID: 1046, to the nucleotide sequence of 
VGAM340 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:675. 
[9944] Another function of VGAM340 is therefore inhibition of 
Carbohydrate (keratan sulfate Gal-6) Sulfotransferase 1 
(CHST1, Accession NM_003654), a gene which may play a 
role in keratan sulfate biosynthesis in brain and cornea. 
Accordingly, utilities of VGAM340 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CHST1. The function of CHST1 and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM34.F-box and Leucine- 
rich Repeat Protein 7 (FBXL7, Accession NM_012304) is 
another VGAM340 host target gene. FBXL7 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FBXL7, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of FBXL7 BIND- 
ING SITE, designated SEQ ID:1425, to the nucleotide se- 
quence of VGAM340 RNA, herein designated VGAM RNA, 
also designated SEQ ID:675. 
[9945] Another function of VGAM340 is therefore inhibition of F- 
box and Leucine-rich Repeat Protein 7 (FBXL7, Accession 
NM_012304), a gene which may be involved in in phos- 
phorylation-dependent ubiquitination. Accordingly, utili- 
ties of VGAM340 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
FBXL7. The function of FBXL7 and its association with var- 
ious diseases and clinical conditions, has been established 
by previous studies, as described hereinabove with refer- 
ence to VGAM34.Homeo Box C9 (HOXC9, Accession 
XM_028620) is another VGAM340 host target gene. 
HOXC9 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
HOXC9, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HOXC9 BINDING SITE, designated SEQ 
ID:2592, to the nucleotide sequence of VGAM340 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:675. 

[9946] Another function of VGAM340 is therefore inhibition of 
Homeo Box C9 (HOXC9, Accession XM_028620). Accord- 
ingly, utilities of VGAM340 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HOXC9. Insulin-like Growth Factor 1 
(somatomedin C) (IGF1, Accession NM_000618) is another 
VGAM340 host target gene. IGF1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by IGF1, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of IGF1 BINDING SITE, desig- 
nated SEQ ID:763, to the nucleotide sequence of 
VGAM340 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:675. 

[9947] Another function of VGAM340 is therefore inhibition of 
Insulin-like Growth Factor 1 (somatomedin C) (IGF1, Ac- 
cession NM_000618), a gene which are structurally and 
functionally related to insulin but have a much higher 
growth-promoting activity. Accordingly, utilities of 
VGAM340 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IGF1. The 



function of IGF1 and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM34.lntegrin, Alpha L (antigen CD11A (pl80), Lym- 
phocyte Function-associated Antigen 1; Alpha Polypep- 
tide) (ITGAL, Accession NM.002209) is another VGAM340 
host target gene. ITGAL BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by ITGAL, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ITGAL BINDING SITE, des- 
ignated SEQ ID:907, to the nucleotide sequence of 
VGAM340 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:675. 
[9948] Another function of VGAM340 is therefore inhibition of 
Integrin, Alpha L (antigen CD11A (pl80), Lymphocyte 
Function-associated Antigen 1; Alpha Polypeptide) (ITGAL, 
Accession NM_002209), a gene which s a receptor for 
icaml, icam2, icam3 and icam4. it is involved in a variety 
of immune phenomena including leukocyte-endothelial 
cell interaction, cytotoxic t-cell mediated killing, and anti- 
body dependent killing by granulocytes and monocytes. 



Accordingly, utilities of VGAM340 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ITGAL. The function of ITGAL and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM34.Lamin B Receptor (LBR, 
Accession XM_001795) is another VGAM340 host target 
gene. LBR BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
LBR, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of LBR BINDING SITE, designated SEQ ID:2522, to 
the nucleotide sequence of VGAM340 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:675. 
[9949] Another function of VGAM340 is therefore inhibition of 
Lamin B Receptor (LBR, Accession XM_001795). Accord- 
ingly, utilities of VGAM340 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with LBR. Major Intrinsic Protein of Lens Fiber (MIP, 
Accession NM_012064) is another VGAM340 host target 
gene. MIP BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



MIP, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of MIP BINDING SITE, designated SEQ ID:1399, to 
the nucleotide sequence of VGAM340 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:675. 

[9950] Another function of VGAM340 is therefore inhibition of 
Major Intrinsic Protein of Lens Fiber (MIP, Accession 
NM_012064). Accordingly, utilities of VGAM340 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MIP. Relaxin 2 (H2) (RLN2, 
Accession NM.005059) is another VGAM340 host target 
gene. RLN2 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
RLN2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of RLN2 BINDING SITE, designated SEQ ID:1175, 
to the nucleotide sequence of VGAM340 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:675. 

[9951] Another function of VGAM340 is therefore inhibition of 
Relaxin 2 (H2) (RLN2, Accession NM_005059). Accord- 
ingly, utilities of VGAM340 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with RLN2. SART2 (Accession NM_013352) is another 
VGAM340 host target gene. SART2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SART2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SART2 BINDING SITE, 
designated SEQ ID: 1444, to the nucleotide sequence of 
VGAM340 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:675. 
[9952] Another function of VGAM340 is therefore inhibition of 
SART2 (Accession NM_013352). Accordingly, utilities of 
VGAM340 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SART2. 
Thiamin Pyrophosphokinase 1 (TPK1, Accession 
NM.022445) is another VGAM340 host target gene. TPK1 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byTPKl, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TPK1 BINDING SITE, designated SEQ ID: 1987, to the nu- 



cleotide sequence of VGAM340 RNA, herein designated 
VGAM RNA, also designated SEQ ID:675. 

[9953] Another function of VGAM340 is therefore inhibition of 
Thiamin Pyrophosphokinase 1 (TPK1, Accession 
NM.022445), a gene which catalyzes the conversion of 
thiamine, a form of vitamin Bl, to thiamine pyrophos- 
phate . Accordingly, utilities of VGAM340 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with TPK1. The function of TPK1 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM 3 4. Thyroid Hormone 
Receptor Interactor 12 (TRIP12, Accession NM_004238) is 
another VGAM340 host target gene. TRIP12 BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by TRIP12, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TRIP12 BIND- 
ING SITE, designated SEQ ID:1094, to the nucleotide se- 
quence of VGAM340 RNA, herein designated VGAM RNA, 
also designated SEQ ID:675. 

[9954] Another function of VGAM 3 40 is therefore inhibition of 



Thyroid Hormone Receptor Interactor 12 (TRIP12, Acces- 
sion NM_004238), a gene which interacts with the ligand 
binding domain of the thyroid hormone receptor (in a thy- 
roid hormone t3-independent manner) and with retinoid x 
receptor (rxr). Accordingly, utilities of VGAM340 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIP12. The function of 
TRIP12 and its association with various diseases and clini- 
cal conditions, has been established by previous studies, 
as described hereinabove with reference to 
VGAM34.Bromodomain Containing 3 (BRD3, Accession 
NM.007371) is another VCAM340 host target gene. BRD3 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by BRD3, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
BRD3 BINDING SITE, designated SEQ ID:1398, to the nu- 
cleotide sequence of VGAM340 RNA, herein designated 
VGAM RNA, also designated SEQ ID:675. 
[9955] Another function of VGAM340 is therefore inhibition of 
Bromodomain Containing 3 (BRD3, Accession 
NM_007371). Accordingly, utilities of VGAM 3 40 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BRD3. FLJ13397 (Accession 
NM.024948) is another VGAM340 host target gene. 
FLJ13397 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
FLJ13397, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ13397 BINDING SITE, designated SEQ 
ID:2116, to the nucleotide sequence of VGAM340 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:675. 

[9956] Another function of VGAM340 is therefore inhibition of 

FLJ13397 (Accession NM_024948). Accordingly, utilities of 
VGAM340 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13397. 
FLJ22202 (Accession NM_024883) is another VGAM340 
host target gene. FLJ22202 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ22202, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22202 BINDING SITE, 



designated SEQ ID:2103, to the nucleotide sequence of 
VGAM340 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:675. 
[9957] Another function of VGAM340 is therefore inhibition of 

FLJ22202 (Accession NM.024883). Accordingly, utilities of 
VGAM340 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22202. 
GROS1 (Accession NM.022356) is another VGAM340 host 
target gene. GROS1 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by GROS1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GROS1 BINDING SITE, designated SEQ 
ID: 1986, to the nucleotide sequence of VGAM340 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:675. 

[9958] Another function of VGAM340 is therefore inhibition of 
GROS1 (Accession NM_022356). Accordingly, utilities of 
VGAM340 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GROS1. 
KIAA0981 (Accession XM.028867) is another VGAM340 
host target gene. KIAA0981 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0981, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0981 BINDING SITE, 
designated SEQ ID:2598, to the nucleotide sequence of 
VGAM340 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:675. 

[9959] Another function of VGAM340 is therefore inhibition of 
KIAA0981 (Accession XM.028867). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0981. KIAA1243 (Accession XM_057057) is another 
VGAM340 host target gene. KIAA1243 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1243, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1243 BINDING SITE, designated SEQ ID:2978, to the 
nucleotide sequence of VGAM340 RNA, herein designated 
VGAM RNA, also designated SEQ ID:675. 

[9960] Another function of VGAM340 is therefore inhibition of 



KIAA1243 (Accession XM_057057). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1243. KIAA1462 (Accession XM.166132) is another 
VGAM340 host target gene. KIAA1462 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by KIAA1462, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1462 BINDING SITE, designated SEQ ID:3524, to the 
nucleotide sequence of VGAM340 RNA, herein designated 
VGAM RNA, also designated SEQ ID:675. 
[9961] Another function of VGAM340 is therefore inhibition of 
KIAA1462 (Accession XM.166132). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1462. MGC1136 (Accession NM_024025) is another 
VGAM340 host target gene. MGC1136 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC1136, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of MGC1136 
BINDING SITE, designated SEQ ID:2041, to the nucleotide 
sequence of VGAM340 RNA, herein designated VGAM 
RNA, also designated SEQ ID:675. 

[9962] Another function of VGAM340 is therefore inhibition of 
MGC1136 (Accession NM_024025). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC1136. MSTP043 (Accession NM.031953) is another 
VGAM340 host target gene. MSTP043 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MSTP043, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of MSTP043 
BINDING SITE, designated SEQ ID:2223, to the nucleotide 
sequence of VGAM340 RNA, herein designated VGAM 
RNA, also designated SEQ ID:675. 

[9963] Another function of VGAM340 is therefore inhibition of 

MSTP043 (Accession NM_031953). Accordingly, utilities of 
VGAM340 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MSTP043. 
Nup43 (Accession NM_024647) is another VGAM340 host 



target gene. Nup43 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by Nup43, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of Nup43 BINDING SITE, designated SEQ 
ID:2075, to the nucleotide sequence of VGAM340 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:675. 

[9964] Another function of VGAM340 is therefore inhibition of 
Nup43 (Accession NM_024647). Accordingly, utilities of 
VGAM340 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with Nup43. 
Ribosomal Protein S6 Kinase, 90kDa, Polypeptide 4 
(RPS6KA4, Accession NM.003942) is another VGAM340 
host target gene. RPS6KA4 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by RPS6KA4, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RPS6KA4 BINDING SITE, 
designated SEQ ID: 1072, to the nucleotide sequence of 
VGAM340 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:675. 
[9965] Another function of VGAM340 is therefore inhibition of 
Ribosomal Protein S6 Kinase, 90kDa, Polypeptide 4 
(RPS6KA4, Accession NM_003942). Accordingly, utilities of 
VGAM340 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RPS6KA4. 
Solute Carrier Family 17 (sodium-dependent inorganic 
phosphate cotransporter), Member 6 (SLC17A6, Accession 
NM_020346) is another VGAM340 host target gene. 
SLC17A6 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC17A6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC17A6 BINDING SITE, designated SEQ 
ID:1911, to the nucleotide sequence of VGAM340 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:675. 

[9966] Another function of VGAM340 is therefore inhibition of 
Solute Carrier Family 17 (sodium-dependent inorganic 
phosphate cotransporter), Member 6 (SLC17A6, Accession 
NM.020346). Accordingly, utilities of VGAM 3 40 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with SLC17A6. TERA (Accession 
NM_021238) is another VGAM340 host target gene. TERA 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by TERA, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TERA BINDING SITE, designated SEQ ID: 1949, to the nu- 
cleotide sequence of VGAM340 RNA, herein designated 
VGAM RNA, also designated SEQ ID:675. 
[9967] Another function of VGAM340 is therefore inhibition of 
TERA (Accession NM.021238). Accordingly, utilities of 
VGAM340 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TERA. Vav 
3 Oncogene (VAV3, Accession NM_006113) is another 
VGAM340 host target gene. VAV3 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by VAV3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of VAV3 BINDING SITE, 
designated SEQ ID:1273, to the nucleotide sequence of 
VGAM340 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:675. 

[9968] Another function of VGAM340 is therefore inhibition of 
Vav 3 Oncogene (VAV3 , Accession NM_006113). Accord- 
ingly, utilities of VGAM340 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with VAV3. LOC120892 (Accession XM.058513) is 
another VGAM340 host target gene. LOC120892 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC120892, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC120892 BINDING SITE, designated SEQ ID:2987, to 
the nucleotide sequence of VGAM340 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:675. 

[9969] Another function of VGAM340 is therefore inhibition of 

LOC120892 (Accession XM_058513). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC120892. LOC155434 (Accession XM.098723) is an- 
other VGAM340 host target gene. LOC155434 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC155434, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155434 BINDING SITE, designated SEQ ID:3376, to 
the nucleotide sequence of VGAM340 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:675. 

[9970] Another function of VGAM340 is therefore inhibition of 

LOC155434 (Accession XM_098723). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC155434. LOC169966 (Accession XM.093010) is an- 
other VGAM340 host target gene. LOC169966 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC169966, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169966 BINDING SITE, designated SEQ ID:3252, to 
the nucleotide sequence of VGAM340 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:675. 

[9971] Another function of VGAM340 is therefore inhibition of 

LOC169966 (Accession XM_093010). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC169966. LOC221272 (Accession XM.168050) is an- 
other VGAM340 host target gene. LOC221272 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221272, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221272 BINDING SITE, designated SEQ ID:3616, to 
the nucleotide sequence of VGAM340 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:675. 
[9972] Another function of VGAM340 is therefore inhibition of 

LOC221272 (Accession XM_168050). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221272. LOC221968 (Accession XM.166524) is an- 
other VGAM340 host target gene. LOC221968 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221968, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221968 BINDING SITE, designated SEQ ID:3569, to 



the nucleotide sequence of VGAM340 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:675. 

[9973] Another function of VGAM340 is therefore inhibition of 

LOC221968 (Accession XM_166524). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221968. LOC86651 (Accession XM.044052) is an- 
other VGAM340 host target gene. LOC86651 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC86651, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC86651 BINDING SITE, designated SEQ ID:2830, to the 
nucleotide sequence of VGAM340 RNA, herein designated 
VGAM RNA, also designated SEQ ID:675. 

[9974] Another function of VGAM340 is therefore inhibition of 
LOC86651 (Accession XM.044052). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC86651. LOC90322 (Accession XM.030903) is another 
VGAM340 host target gene. LOC90322 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by LOC90322, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC90322 BINDING SITE, designated SEQ ID:2632, to the 
nucleotide sequence of VGAM340 RNA, herein designated 
VGAM RNA, also designated SEQ ID:675. 

[9975] Another function of VGAM340 is therefore inhibition of 
LOC90322 (Accession XM_030903). Accordingly, utilities 
of VGAM340 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC90322. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 341 (VGAM341) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[9976] VGAM341 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM341 was detected is described 
hereinabove with reference to Figs. 1-8. 

[99 77 ] VGAM 341 gene, herein designated VGAM GENE, is a viral 



gene contained in the genome of Vaccinia Virus. 
VGAM341 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[9978] VGAM 341 gene encodes a VGAM 341 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM341 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM341 precursor RNA is designated SEQ 
ID:327, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:327 is 
located at position 642 relative to the genome of Vaccinia 
Virus. 

[9979] VGAM 341 precursor RNA folds onto itself, forming 

VGAM341 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 



[9980] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM341 folded precursor RNA into VGAM341 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM 341 RNA is designated SEQ ID:676, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9981] VCAM341 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 341 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 341 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[9982] VGAM 341 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM341 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 



complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM341 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM341 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM341 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[9983] The complementary binding of VGAM341 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 341 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM341 host tar- 



get RNA into VGAM341 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[9984] it j S appreciated that VGAM341 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM 341 host target genes. The mRNA of 
each one of this plurality ofVGAM341 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM341 RNA, herein designated VGAM 
RNA, and which when bound by VGAM341 RNA causes in- 
hibition of translation of respective one or more VGAM341 
host target proteins. 

[9985] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM341 gene, herein designated VGAM GENE, on one or 
more VGAM341 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 



and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[9986] it is yet further appreciated that a function of VGAM341 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM341 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM341 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM341 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[9987] Nucleotide sequences of the VGAM341 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM 341 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM341 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 341 are further 



described hereinbelow with reference to Table 1. 

[9988] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM341 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM341 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[9989] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM341 gene, herein designated VGAM is 
inhibition of expression of VGAM341 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM341 correlate with, and may be deduced 
from, the identity of the target genes which VGAM341 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[9990] Myosin IE (MYOIE, Accession NM.004998) is a VGAM 341 
host target gene. MYOIE BINDING SITE is HOST TARGET 
binding site found in the 5^ untranslated region of mRNA 
encoded by MYOIE, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of MYOIE BINDING SITE, des- 



ignated SEQ ID:1168, to the nucleotide sequence of 
VGAM341 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:676. 

[9991] a function of VGAM341 is therefore inhibition of Myosin IE 
(MYOIE, Accession NM_004998), a gene which is an un- 
conventional myosin. Accordingly, utilities of VGAM341 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MYOIE. The func- 
tion of MYOIE and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM35.Rho-associated, Coiled-coil Containing Protein 
Kinase 2 (ROCK2, Accession XM.038377) is another 
VGAM 341 host target gene. ROCK2 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by ROCK2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ROCK2 BINDING SITE, 
designated SEQ ID:2737, to the nucleotide sequence of 
VGAM 341 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:676. 

[9992] Another function of VGAM341 is therefore inhibition of 



Rho-associated, Coiled-coil Containing Protein Kinase 2 
(ROCK2, Accession XM.038377), a gene which regulates 
cytokinesis, smooth muscle contraction, the formation of 
actin stress fibers and focal adhesions. Accordingly, utili- 
ties of VGAM341 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
ROCK2. The function of ROCK2 and its association with 
various diseases and clinical conditions, has been estab- 
lished by previous studies, as described hereinabove with 
reference to VGAM35.MGC15937 (Accession NM_080661) 
is another VGAM341 host target gene. MGC15937 BIND- 
ING SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by MGC15937, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15937 BINDING SITE, designated SEQ ID:2383, to the 
nucleotide sequence of VGAM341 RNA, herein designated 
VGAM RNA, also designated SEQ ID:676. 
[9993] Another function of VGAM341 is therefore inhibition of 
MGC15937 (Accession NM.080661). Accordingly, utilities 
of VGAM341 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



MGC15937. Serine/threonine Kinase 16 (STK16, Accession 
XM_050904) is another VGAM341 host target gene. STK16 
BINDING SITE is HOST TARGET binding site found in the 
5 x untranslated region of mRNA encoded by STK16, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of STK16 BINDING SITE, designated SEQ ID:2937, to the 
nucleotide sequence of VGAM341 RNA, herein designated 
VGAM RNA, also designated SEQ ID:676. 
[9994] Another function of VGAM341 is therefore inhibition of 
Serine/threonine Kinase 16 (STK16, Accession 
XM.050904). Accordingly, utilities of VGAM 341 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with STK16. LOC148029 
(Accession XM.086014) is another VGAM 341 host target 
gene. LOC148029 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by LOC148029, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC148029 BINDING SITE, desig- 
nated SEQ ID:3116, to the nucleotide sequence of 



VGAM341 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:676. 

[9995] Another function of VGAM341 is therefore inhibition of 

LOC148029 (Accession XM_086014). Accordingly, utilities 
of VGAM341 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148029. LOC169436 (Accession XM.095696) is an- 
other VGAM 341 host target gene. LOC169436 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC169436, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169436 BINDING SITE, designated SEQ ID:3261, to 
the nucleotide sequence of VGAM341 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:676. 

[9996] Another function of VGAM341 is therefore inhibition of 

LOC169436 (Accession XM_095696). Accordingly, utilities 
of VGAM341 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC169436. LOC256267 (Accession XM_173007) is an- 
other VGAM 341 host target gene. LOC256267 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by LOC256267, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256267 BINDING SITE, designated SEQ ID:3713, to 
the nucleotide sequence of VGAM341 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:676. 

[9997] Another function of VGAM341 is therefore inhibition of 

LOC256267 (Accession XM_173007). Accordingly, utilities 
of VGAM341 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256267. LOC257426 (Accession XM.039451) is an- 
other VGAM 341 host target gene. LOC257426 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC257426, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257426 BINDING SITE, designated SEQ ID:2755, to 
the nucleotide sequence of VGAM341 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:676. 

[9998] Another function of VGAM341 is therefore inhibition of 

LOC257426 (Accession XM_039451). Accordingly, utilities 



of VGAM341 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC257426. LOC92466 (Accession XM.045251) is an- 
other VGAM341 host target gene. LOC92466 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC92466, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92466 BINDING SITE, designated SEQ ID:2858, to the 
nucleotide sequence of VGAM341 RNA, herein designated 
VGAM RNA, also designated SEQ ID:676. 
[9999] Another function of VGAM 341 is therefore inhibition of 
LOC92466 (Accession XM.045251). Accordingly, utilities 
of VGAM341 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92466. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 342 (VGAM342) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[10000] VGAM342 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM342 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10001] VGAM342 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM342 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10002] VGAM342 gene encodes a VGAM342 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM342 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM342 precursor RNA is designated SEQ 
ID:328, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:328 is 
located at position 3549 relative to the genome of Vac- 
cinia Virus. 

[10003] VGAM342 precursor RNA folds onto itself, forming 

VGAM342 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[10004] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM342 folded precursor RNA into VGAM342 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM 342 RNA is designated SEQ ID:677, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10005] VGAM342 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM342 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 42 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
[10006] VGAM342 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM342 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM342 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM342 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM342 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[10007] The complementary binding of VGAM342 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM342 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM342 host tar- 
get RNA into VGAM342 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10008] it is appreciated that VGAM342 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM342 host target genes. The mRNA of 
each one of this plurality of VGAM342 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM342 RNA, herein designated VGAM 
RNA, and which when bound by VGAM342 RNA causes in- 
hibition of translation of respective one or more VGAM342 
host target proteins. 

[10009] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM342 gene, herein designated VGAM GENE, on one or 
more VGAM342 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10010] | t j S y et further appreciated that a function of VGAM342 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM342 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM342 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM342 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10011] Nucleotide sequences of the VGAM342 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM342 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM342 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM342 are further 
described hereinbelow with reference to Table 1. 

[10012] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM342 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM342 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10013] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM342 gene, herein designated VGAM is 
inhibition of expression of VGAM342 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM342 correlate with, and may be deduced 
from, the identity of the target genes which VGAM342 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10014] Membrane Metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, CALLA, CD10) (MME, Accession 



NM_000902) is a VGAM342 host target gene. MME BIND- 
ING SITE1 through MME BINDING SITE4 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by MME, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MME BINDING SITE1 through MME 
BINDING SITE4, designated SEQ ID:785, SEQ ID:1377, SEQ 
ID: 1378 and SEQ ID: 1379 respectively, to the nucleotide 
sequence of VGAM342 RNA, herein designated VGAM 
RNA, also designated SEQ ID:677. 
[10015] a function of VGAM342 is therefore inhibition of Mem- 
brane Metallo-endopeptidase (neutral endopeptidase, 
enkephalinase, CALLA, CD10) (MME, Accession 
NM_000902), a gene which is thermolysin-like specificity. 
Accordingly, utilities of VGAM342 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MME. The function of MME and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM36.FLJ11275 (Accession 
NM_018376) is another VGAM 3 42 host target gene. 
FLJ11275 BINDING SITE is HOST TARGET binding site 



found in the 3 X untranslated region of mRNA encoded by 
FLJ11275, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ11275 BINDING SITE, designated SEQ 
ID: 1821, to the nucleotide sequence of VGAM342 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:677. 

[10016] Another function of VGAM342 is therefore inhibition of 

FLJ11275 (Accession NM_018376). Accordingly, utilities of 
VGAM342 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11275. 
Golgi Phosphoprotein 3 (coat-protein) (GOLPH3, Acces- 
sion NM.022130) is another VGAM342 host target gene. 
GOLPH3 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
GOLPH3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GOLPH3 BINDING SITE, designated SEQ 
ID: 1981, to the nucleotide sequence of VGAM342 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:677. 



[10017] Another function of VGAM342 is therefore inhibition of 
Golgi Phosphoprotein 3 (coat-protein) (GOLPH3, Acces- 
sion NM_022130). Accordingly, utilities of VGAM342 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GOLPH3. KIAA0563 
(Accession NM.014834) is another VGAM342 host target 
gene. KIAA0563 BINDING SITE is HOST TARGET binding 
site found in the 5 x untranslated region of mRNA encoded 
by KIAA0563, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0563 BINDING SITE, designated 
SEQ ID: 1565, to the nucleotide sequence of VGAM342 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:677. 

[10018] Another function of VGAM342 is therefore inhibition of 
KIAA0563 (Accession NM_014834). Accordingly, utilities 
of VGAM342 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0563. TAF2 RNA Polymerase II, TATA Box Binding 
Protein (TBP)-associated Factor, 150kDa (TAF2, Accession 
NM.003184) is another VGAM 3 42 host target gene. TAF2 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded byTAF2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TAF2 BINDING SITE, designated SEQ ID:997, to the nu- 
cleotide sequence of VGAM342 RNA, herein designated 
VGAM RNA, also designated SEQ ID:677. 
[10019] Another function of VGAM342 is therefore inhibition of 
TAF2 RNA Polymerase II, TATA Box Binding Protein 
(TBP)-associated Factor, 150kDa (TAF2, Accession 
NM.003184). Accordingly, utilities of VGAM342 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TAF2. LOC147071 
(Accession XM.054031) is another VGAM342 host target 
gene. LOC147071 BINDING SITE is HOST TARGET binding 
site found in the 5^ untranslated region of mRNA encoded 
by LOC147071, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC147071 BINDING SITE, desig- 
nated SEQ ID:2965, to the nucleotide sequence of 
VGAM342 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:677. 



[10020] Another function of VGAM342 is therefore inhibition of 

LOC147071 (Accession XM_054031). Accordingly, utilities 
of VGAM342 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147071. LOC147639 (Accession XM.085822) is an- 
other VGAM342 host target gene. LOC147639 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC147639, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147639 BINDING SITE, designated SEQ ID:3110, to 
the nucleotide sequence of VGAM342 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:677. 

[10021] Another function of VGAM342 is therefore inhibition of 

LOC147639 (Accession XM.085822). Accordingly, utilities 
of VGAM342 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147639. LOC201173 (Accession XM.113312) is an- 
other VGAM342 host target gene. LOC201173 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC201173, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201173 BINDING SITE, designated SEQ ID:3405, to 
the nucleotide sequence of VGAM342 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:677. 

[10022] Another function of VGAM 342 is therefore inhibition of 

LOC201173 (Accession XM.113312). Accordingly, utilities 
of VGAM342 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201173. LOC201220 (Accession XM.113321) is an- 
other VGAM 342 host target gene. LOC201220 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC201220, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201220 BINDING SITE, designated SEQ ID:3406, to 
the nucleotide sequence of VGAM342 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:677. 

[10023] Another function of VGAM342 is therefore inhibition of 

LOC201220 (Accession XM_113321). Accordingly, utilities 
of VGAM342 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC201220. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 343 (VCAM343) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10024] VGAM343 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM343 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10025] VGAM343 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM343 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10026] VGAM 343 gene encodes a VGAM343 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM343 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM343 precursor RNA is designated SEQ 
ID:329, and is provided hereinbelow with reference to the 



sequence listing part. Nucleotide sequence SEQ ID:329 is 
located at position 3549 relative to the genome of Vac- 
cinia Virus. 

[10027] VGAM343 precursor RNA folds onto itself, forming 

VGAM343 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10028] An enzyme complex designated DICER COMPLEX, ^ dices x 
the VGAM 343 folded precursor RNA into VGAM 34 3 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM 34 3 RNA is designated SEQ ID:678, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[10029] VGAM343 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 343 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 343 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 

[10030] VGAM 343 RNA, herein designated VGAM RNA, binds com- 
plementary to one or more host target binding sites lo- 
cated in untranslated regions of VGAM343 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM343 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 343 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 



untranslated regions of a VGAM343 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10031] The complementary binding of VGAM343 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 343 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 43 host tar- 
get RNA into VGAM343 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10032] it j S appreciated that VGAM343 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM343 host target genes. The mRNA of 
each one of this plurality of VGAM343 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM343 RNA, herein designated VGAM 
RNA, and which when bound by VGAM343 RNA causes in- 



hibition of translation of respective one or more VGAM343 
host target proteins. 

[10033] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM343 gene, herein designated VGAM GENE, on one or 
more VGAM343 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[10034] | t j S y e t further appreciated that a function of VGAM 343 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM343 include diagnosis, prevention and 



treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM343 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM343 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10035] Nucleotide sequences of the VGAM343 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 343 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM343 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 343 are further 
described hereinbelow with reference to Table 1. 

[10036] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM343 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM343 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10037] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM343 gene, herein designated VGAM is 
inhibition of expression of VGAM343 target genes. It is 



appreciated that specific functions, and accordingly utili- 
ties, of VGAM343 correlate with, and may be deduced 
from, the identity of the target genes which VGAM343 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10038] Membrane Metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, CALLA, CD10) (MME, Accession 
NM_000902) is a VGAM343 host target gene. MME BIND- 
ING SITE1 through MME BINDING SITE4 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by MME, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MME BINDING SITE1 through MME 
BINDING SITE4, designated SEQ ID:785, SEQ ID:1377, SEQ 
ID: 1378 and SEQ ID: 1379 respectively, to the nucleotide 
sequence of VGAM343 RNA, herein designated VGAM 
RNA, also designated SEQ ID:678. 

[10039] a function of VGAM343 is therefore inhibition of Mem- 
brane Metallo-endopeptidase (neutral endopeptidase, 
enkephalinase, CALLA, CD10) (MME, Accession 
NM_000902), a gene which is thermolysin-like specificity. 
Accordingly, utilities of VGAM343 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with MME. The function of MME and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM36.FLJ11275 (Accession 
NM.018376) is another VCAM343 host target gene. 
FLJ11275 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
FLJ11275, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FLJ11275 BINDING SITE, designated SEQ 
ID: 1821, to the nucleotide sequence of VGAM343 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:678. 

[10040] Another function of VGAM343 is therefore inhibition of 

FLJ11275 (Accession NM_018376). Accordingly, utilities of 
VGAM343 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11275. 
Golgi Phosphoprotein 3 (coat-protein) (GOLPH3, Acces- 
sion NM_022130) is another VGAM343 host target gene. 
GOLPH3 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 



G0LPH3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GOLPH3 BINDING SITE, designated SEQ 
ID: 1981, to the nucleotide sequence of VGAM343 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:678. 

[10041] Another function of VGAM343 is therefore inhibition of 
Golgi Phosphoprotein 3 (coat-protein) (GOLPH3, Acces- 
sion NM_022130). Accordingly, utilities of VGAM 343 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GOLPH3. KIAA0563 
(Accession NM.014834) is another VGAM 34 3 host target 
gene. KIAA0563 BINDING SITE is HOST TARGET binding 
site found in the 5^ untranslated region of mRNA encoded 
by KIAA0563, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0563 BINDING SITE, designated 
SEQ ID: 1565, to the nucleotide sequence of VGAM 3 43 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:678. 

[10042] Another function of VGAM343 is therefore inhibition of 



KIAA0563 (Accession NM_014834). Accordingly, utilities 
of VGAM343 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0563. TAF2 RNA Polymerase II, TATA Box Binding 
Protein (TBP)-associated Factor, 150kDa (TAF2 , Accession 
NM_003184) is another VGAM343 host target gene. TAF2 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded byTAF2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
TAF2 BINDING SITE, designated SEQ ID:997, to the nu- 
cleotide sequence of VGAM343 RNA, herein designated 
VGAM RNA, also designated SEQ ID:678. 
[10043] Another function of VGAM343 is therefore inhibition of 
TAF2 RNA Polymerase II, TATA Box Binding Protein 
(TBP)-associated Factor, 150kDa (TAF2, Accession 
NM_003184). Accordingly, utilities of VGAM 3 43 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TAF2. LOC147071 
(Accession XM_054031) is another VGAM 343 host target 
gene. LOC147071 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 



by LOC147071, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC147071 BINDING SITE, desig- 
nated SEQ ID:2965, to the nucleotide sequence of 
VGAM343 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:678. 

[10044] Another function of VGAM343 is therefore inhibition of 

LOC147071 (Accession XM_054031). Accordingly, utilities 
of VGAM343 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147071. LOC147639 (Accession XM.085822) is an- 
other VGAM 34 3 host target gene. LOC147639 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC147639, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147639 BINDING SITE, designated SEQ ID:3110, to 
the nucleotide sequence of VGAM343 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:678. 

[10045] Another function of VGAM343 is therefore inhibition of 

LOC147639 (Accession XM_085822). Accordingly, utilities 



of VGAM343 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147639. LOC201173 (Accession XM.113312) is an- 
other VGAM343 host target gene. LOC201173 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC201173, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201173 BINDING SITE, designated SEQ ID:3405, to 
the nucleotide sequence of VGAM343 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:678. 
[10046] Another function of VGAM 34 3 is therefore inhibition of 

LOC201173 (Accession XM.113312). Accordingly, utilities 
of VGAM343 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201173. LOC201220 (Accession XM.113321) is an- 
other VGAM 34 3 host target gene. LOC201220 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC201220, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC201220 BINDING SITE, designated SEQ ID:3406, to 
the nucleotide sequence of VGAM343 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:678. 

[10047] Another function of VGAM343 is therefore inhibition of 

LOC201220 (Accession XM.113321). Accordingly, utilities 
of VGAM343 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC201220. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 344 (VGAM344) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10048] VGAM344 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM344 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10049] VGAM344 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM344 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 



[10050] VGAM344 gene encodes a VGAM344 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM344 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM344 precursor RNA is designated SEQ 
ID:330, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:330 is 
located at position 2981 relative to the genome of Vac- 
cinia Virus. 

[10051] VGAM344 precursor RNA folds onto itself, forming 

VGAM344 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10052] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM344 folded precursor RNA into VGAM344 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 79%) nucleotide se- 
quence of VGAM344 RNA is designated SEQ ID:679, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10053] VGAM344 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM344 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 44 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3^ untranslated region, designated 5^UTR, PROTEIN 
CODING and 3^UTR respectively. 

[10054] VGAM344 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM344 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM344 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 



lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM344 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM344 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3'UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[10055] The complementary binding of VGAM344 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM344 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 44 host tar- 
get RNA into VGAM344 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10056] ^ is appreciated that VGAM344 host target gene, herein 



designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM344 host target genes. The mRNA of 
each one of this plurality of VGAM344 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM344 RNA, herein designated VGAM 
RNA, and which when bound by VGAM344 RNA causes in- 
hibition of translation of respective one or more VGAM344 
host target proteins. 
[10057] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM344 gene, herein designated VGAM GENE, on one or 
more VGAM344 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 



other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10058] it is yet further appreciated that a function of VGAM344 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM344 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM344 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM344 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10059] Nucleotide sequences of the VGAM344 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced ^ VGAM344 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM344 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM344 are further 
described hereinbelow with reference to Table 1. 

[10060] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM344 host target RNA, and schematic 



representation of the complementarity of each of these 
host target binding sites to VGAM344 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10061] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM344 gene, herein designated VGAM is 
inhibition of expression of VGAM344 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM344 correlate with, and may be deduced 
from, the identity of the target genes which VGAM344 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10062] MAP/microtubule Affinity-regulating Kinase 1 (MARK1, 
Accession NM_018650) is a VGAM344 host target gene. 
MARK1 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
MARK1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MARK1 BINDING SITE, designated SEQ 
ID: 1857, to the nucleotide sequence of VGAM 344 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:679. 



[10063] a function of VGAM344 is therefore inhibition of MAP/ 

microtubule Affinity- regulating Kinase 1 (MARK1, Acces- 
sion NM_018650), a gene which phosphorylate micro- 
tubule-associated proteins and trigger microtubule dis- 
ruption. Accordingly, utilities of VGAM344 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with MARK1. The function of MARK1 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM38.Fig. 1 fur- 
ther provides a conceptual description of a novel bioinfor- 
matically detected viral gene of the present invention, re- 
ferred to here as Viral Genomic Address Messenger 345 
(VGAM345) viral gene, which modulates expression of re- 
spective host target genes thereof, the function and utility 
of which host target genes is known in the art. 

[10064] VGAM345 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM345 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10065] VGAM345 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM345 host target gene, herein designated VGAM 



HOST TARGET GENE, is a human gene contained in the 
human genome. 
[10066] VGAM345 gene encodes a VGAM345 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM345 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM345 precursor RNA is designated SEQ 
ID:331, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:331 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[10067] VGAM 34 5 precursor RNA folds onto itself, forming 

VGAM345 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10068] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 34 5 folded precursor RNA into VGAM 34 5 RNA, 



herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM 34 5 RNA is designated SEQ ID:680, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10069] VGAM 34 5 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 34 5 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 34 5 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[10070] VGAM 34 5 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM345 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM345 RNA is an accurate or a 



partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM345 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM345 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[10071] The complementary binding of VGAM345 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 34 5 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM345 host tar- 
get RNA into VGAM345 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 



protein is therefore outlined by a broken line. 

[10072] it j S appreciated that VGAM345 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM345 host target genes. The mRNA of 
each one of this plurality of VGAM345 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM345 RNA, herein designated VGAM 
RNA, and which when bound by VGAM345 RNA causes in- 
hibition of translation of respective one or more VGAM345 
host target proteins. 

[10073] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM345 gene, herein designated VGAM GENE, on one or 
more VGAM345 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 



pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10074] | t j S yet further appreciated that a function of VGAM345 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM345 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM345 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM345 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10075] Nucleotide sequences of the VGAM345 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 34 5 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM345 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 34 5 are further 
described hereinbelow with reference to Table 1. 

[10076] Nucleotide sequences of host target binding sites, such as 



BINDING SITE-I, BINDING SITE-II and BINDING SITE-IN of 
Fig. 1, found on VGAM345 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM345 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10077] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM345 gene, herein designated VGAM is 
inhibition of expression of VGAM345 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM345 correlate with, and may be deduced 
from, the identity of the target genes which VGAM345 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10078] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 

NM.012242) is a VGAM 34 5 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM345 RNA, herein designated VGAM 



RNA, also designated SEQ ID:680. 

[10079] a function of VGAM345 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM345 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 
other VGAM345 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM345 RNA, herein designated VGAM RNA, 
also designated SEQ ID:680. 

[10080] Another function of VGAM345 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 



transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM345 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM_002480) is another VGAM345 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM345 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:680. 

[10081] Another function of VGAM345 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM345 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM_006272) is 
another VGAM345 host target gene. S100B BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM345 RNA, herein designated VGAM RNA, 
also designated SEQ ID:680. 
[10082] Another function of VGAM345 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM345 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 



ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM_031435) is another VGAM345 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM345 RNA, herein designated VGAM 
RNA, also designated SEQ ID:680. 
[10083] Another function of VGAM345 is therefore inhibition of 
DKFZP564I0422 (Accession NM.031435). Accordingly, 
utilities of VGAM345 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564I0422. Echinoderm Microtubule Associated 
Protein Like 4 (EML4, Accession NM_019063) is another 
VGAM 34 5 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM345 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:680. 
[10084] Another function of VGAM 34 5 is therefore inhibition of 
Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM345 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM 34 5 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID: 1990, to the nucleotide sequence of VGAM345 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:680. 

[10085] Another function of VGAM345 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM345 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM345 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM345 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:680. 
[10086] Another function of VGAM345 is therefore inhibition of 
KIAA1054 (Accession XM_043493). Accordingly, utilities 
of VGAM345 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM_012431) is another VGAM 34 5 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 



sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM345 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:680. 

[10087] Another function of VGAM345 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM345 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM 34 5 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM 34 5 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:680. 

[10088] Another function of VGAM345 is therefore inhibition of 

LOC130507 (Accession XM_059440). Accordingly, utilities 
of VGAM345 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM345 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM345 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:680. 

[10089] Another function of VGAM345 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM345 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 346 (VGAM346) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10090] VGAM346 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM346 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10091] VGAM346 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM346 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10092] VGAM346 gene encodes a VGAM346 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM346 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM346 precursor RNA is designated SEQ 
ID:332, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:332 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[10093] VGAM346 precursor RNA folds onto itself, forming 

VGAM346 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[10094] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM346 folded precursor RNA into VGAM346 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM346 RNA is designated SEQ ID:681, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10095] VGAM346 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM346 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 46 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 



[10096] VGAM346 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM346 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM346 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM346 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM346 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10097] The complementary binding of VGAM346 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM346 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 46 host tar- 
get RNA into VGAM346 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10098] it is appreciated that VGAM346 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM346 host target genes. The mRNA of 
each one of this plurality of VGAM346 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM346 RNA, herein designated VGAM 
RNA, and which when bound by VGAM346 RNA causes in- 
hibition of translation of respective one or more VGAM346 
host target proteins. 

[10099] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM346 gene, herein designated VGAM GENE, on one or 
more VGAM346 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10100] | t j S y et further appreciated that a function of VCAM346 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM346 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM346 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM346 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10101] Nucleotide sequences of the VGAM346 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM346 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM346 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM346 are further 
described hereinbelow with reference to Table 1. 

[10102] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM346 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM346 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10103] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM346 gene, herein designated VGAM is 
inhibition of expression of VGAM346 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM346 correlate with, and may be deduced 
from, the identity of the target genes which VGAM346 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10104] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 

NM.012242) is a VGAM 3 46 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 



translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM346 RNA, herein designated VGAM 
RNA, also designated SEQ ID:681. 
[10105] a function of VGAM346 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM346 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM_007035) is an- 
other VGAM346 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 



ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM346 RNA, herein designated VGAM RNA, 
also designated SEQ ID:681. 
[10106] Another function of VGAM346 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM346 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 3 9. Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM_002480) is another VGAM346 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM 3 46 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:681. 

[10107] Another function of VGAM346 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM346 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM.006272) is 
another VGAM346 host target gene. S100B BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM346 RNA, herein designated VGAM RNA, 
also designated SEQ ID:681. 

[10108] Another function of VGAM346 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 



cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM346 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM.031435) is another VGAM346 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM346 RNA, herein designated VGAM 
RNA, also designated SEQ ID:681. 
[10109] Another function of VGAM346 is therefore inhibition of 
DKFZP564I0422 (Accession NM.031435). Accordingly, 
utilities of VGAM346 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with DKFZP564I0422. Echinoderm Microtubule Associated 
Protein Like 4 (EML4, Accession NM_019063) is another 
VGAM346 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM346 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:681. 
[10110] Another function of VGAM346 is therefore inhibition of 
Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM346 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM346 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 



SEQ ID: 1990, to the nucleotide sequence of VGAM346 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:681. 

[10111] Another function of VGAM346 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM346 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM346 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM346 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:681. 

[10112] Another function of VGAM346 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM346 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 



Accession NM_012431) is another VGAM346 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM346 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:681. 

[10113] Another function of VGAM346 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM346 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM346 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 



nated SEQ ID:3011, to the nucleotide sequence of 
VGAM346 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:681. 

[10114] Another function of VGAM346 is therefore inhibition of 

LOC130507 (Accession XM_059440). Accordingly, utilities 
of VGAM346 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM346 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM346 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:681. 

[10115] Another function of VGAM346 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM346 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 



present invention, referred to here as Viral Genomic Ad- 
dress Messenger 347 (VGAM347) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10116] VGAM347 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM347 was detected is described 
hereinabove with reference to Figs. 1-8. 

HO 117 ] VGAM347 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM347 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10118] VGAM 34 7 gene encodes a VGAM347 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM347 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM347 precursor RNA is designated SEQ 
ID:333, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:333 is 
located at position 963 relative to the genome of Vaccinia 



Virus. 

[10119] VGAM347 precursor RN A folds onto itself, forming 

VGAM347 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10120] An enzyme complex designated DICER COMPLEX, x dices v 
the VGAM 34 7 folded precursor RNA into VGAM 34 7 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM 34 7 RNA is designated SEQ ID:682, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10121] VGAM 34 7 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 



RNA, VGAM347 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 34 7 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[10122] VGAM 34 7 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM347 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM347 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 34 7 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM347 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 



appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10123] The complementary binding of VGAM347 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM347 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM347 host tar- 
get RNA into VGAM347 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10124] | t j S appreciated that VGAM347 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM347 host target genes. The mRNA of 
each one of this plurality of VGAM347 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM347 RNA, herein designated VGAM 
RNA, and which when bound by VGAM347 RNA causes in- 
hibition of translation of respective one or more VGAM347 
host target proteins. 



[10125] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM347 gene, herein designated VGAM GENE, on one or 
more VGAM347 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[10126] it is yet further appreciated that a function of VGAM347 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM347 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM347 correlate 



with, and may be deduced from, the identity of the host 
target genes which VGAM347 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10127] Nucleotide sequences of the VCAM347 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 34 7 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM347 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 34 7 are further 
described hereinbelow with reference to Table 1. 

[10128] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM347 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM347 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10129] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM347 gene, herein designated VGAM is 
inhibition of expression of VGAM347 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM347 correlate with, and may be deduced 



from, the identity of the target genes which VGAM347 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10130] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 

NM.012242) is a VGAM347 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM347 RNA, herein designated VGAM 
RNA, also designated SEQ ID:682. 

[10131] a function of VGAM 34 7 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM347 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 



other VGAM347 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM347 RNA, herein designated VGAM RNA, 
also designated SEQ ID:682. 
[10132] Another function of VGAM347 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM347 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 3 9. Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM_002480) is another VGAM 34 7 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM347 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:682. 

[10133] Another function of VGAM347 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM347 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 3 9. S 100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM_006272) is 
another VGAM 34 7 host target gene. S100B BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM347 RNA, herein designated VGAM RNA, 
also designated SEQ ID:682. 
[10134] Another function of VGAM347 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM.006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM347 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM_031435) is another VGAM 34 7 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 



sequence of VGAM347 RNA, herein designated VGAM 
RNA, also designated SEQ ID:682. 

[10135] Another function of VGAM347 is therefore inhibition of 
DKFZP564I0422 (Accession NM.031435). Accordingly, 
utilities of VGAM347 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564I0422. Echinoderm Microtubule Associated 
Protein Like 4 (EML4, Accession NM_019063) is another 
VGAM 34 7 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM 34 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:682. 

[10136] Another function of VGAM347 is therefore inhibition of 
Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM347 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM_022483) is another VGAM 34 7 host target 



gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID: 1990, to the nucleotide sequence of VGAM347 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:682. 

[10137] Another function of VGAM347 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM347 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM347 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM 34 7 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:682. 



[10138] Another function of VGAM347 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM347 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM_012431) is another VGAM347 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 x untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM347 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:682. 

[10139] Another function of VGAM347 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM347 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM 34 7 host target 



gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM347 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:682. 
[10140] Another function of VGAM347 is therefore inhibition of 

LOC130507 (Accession XM_059440). Accordingly, utilities 
of VGAM347 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM 34 7 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM347 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:682. 



[10141] Another function of VGAM347 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM347 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 348 (VGAM348) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10142] VGAM348 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM348 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10143] VGAM348 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM348 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10144] VGAM348 gene encodes a VGAM348 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM348 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM348 precursor RNA is designated SEQ 
ID:334, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:334 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[10145] VGAM348 precursor RNA folds onto itself, forming 

VGAM348 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10146] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM348 folded precursor RNA into VGAM 348 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM348 RNA is designated SEQ ID:683, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10147] VGAM348 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM348 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 348 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[10148] VGAM348 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM348 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM348 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM348 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM348 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[10149] The complementary binding of VGAM348 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM348 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM348 host tar- 
get RNA into VGAM348 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10150] it is appreciated that VGAM348 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM348 host target genes. The mRNA of 
each one of this plurality of VGAM348 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM348 RNA, herein designated VGAM 
RNA, and which when bound by VGAM348 RNA causes in- 
hibition of translation of respective one or more VGAM348 
host target proteins. 
[10151] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM348 gene, herein designated VGAM GENE, on one or 
more VGAM348 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



[10152] | t j S yet further appreciated that a function of VGAM348 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM348 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM348 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM348 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10153] Nucleotide sequences of the VGAM348 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced N VGAM348 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM348 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM348 are further 
described hereinbelow with reference to Table 1. 

[10154] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM348 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM348 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[10155] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM348 gene, herein designated VGAM is 
inhibition of expression of VGAM348 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM348 correlate with, and may be deduced 
from, the identity of the target genes which VGAM348 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10156] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 

NM.012242) is a VGAM348 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM348 RNA, herein designated VGAM 
RNA, also designated SEQ ID:683. 

[10157] a function of VGAM348 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM348 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 
other VGAM348 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM348 RNA, herein designated VGAM RNA, 
also designated SEQ ID:683. 
[10158] Another function of VGAM348 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM348 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 



been established by previous studies, as described here- 
inabove with reference to VGAM39.Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM_002480) is another VGAM348 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM348 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:683. 

[10159] Another function of VGAM 348 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM348 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 



Protein, Beta (neural) (S100B, Accession NM_006272) is 
another VGAM348 host target gene. S100B BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM348 RNA, herein designated VGAM RNA, 
also designated SEQ ID:683. 
[10160] Another function of VGAM348 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM348 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM_031435) is another VGAM 348 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM348 RNA, herein designated VGAM 
RNA, also designated SEQ ID:683. 
[10161] Another function of VGAM348 is therefore inhibition of 
DKFZP564I0422 (Accession NM.031435). Accordingly, 
utilities of VGAM348 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564I0422. Echinoderm Microtubule Associated 
Protein Like 4 (EML4, Accession NM_019063) is another 
VGAM348 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM348 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:683. 



[10162] Another function of VGAM348 is therefore inhibition of 
Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM348 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM348 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID: 1990, to the nucleotide sequence of VGAM348 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:683. 

[10163] Another function of VGAM348 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM348 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM348 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM348 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:683. 
[10164] Another function of VGAM 34 8 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM348 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM_012431) is another VGAM348 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5^ untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM348 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:683. 

[10165] Another function of VGAM348 is therefore inhibition of 



Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM348 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM348 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM348 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:683. 
[10166] Another function of VGAM348 is therefore inhibition of 

LOC130507 (Accession XM.059440). Accordingly, utilities 
of VGAM348 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM 348 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148145, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM348 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:683. 

[10167] Another function of VGAM348 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM348 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 349 (VGAM349) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10168] VGAM349 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM349 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10169] VGAM349 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 



VGAM349 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[10170] VGAM349 gene encodes a VGAM 349 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM349 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM349 precursor RNA is designated SEQ 
ID:335, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:335 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[10171] VGAM349 precursor RNA folds onto itself, forming 

VGAM349 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10172] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM349 folded precursor RNA into VGAM349 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM 349 RNA is designated SEQ ID:684, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10173] VGAM349 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM349 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM349 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[10174] VGAM349 RNA, herein designated VGAM RNA, binds com- 
plementary to one or more host target binding sites lo- 
cated in untranslated regions of VGAM349 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 



cleotide sequence of VGAM349 RNA is an accurate or a 
partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM349 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM349 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[10175] The complementary binding of VGAM349 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM349 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM349 host tar- 
get RNA into VGAM349 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10176] it is appreciated that VGAM349 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM349 host target genes. The mRNA of 
each one of this plurality of VGAM349 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM349 RNA, herein designated VGAM 
RNA, and which when bound by VGAM349 RNA causes in- 
hibition of translation of respective one or more VGAM349 
host target proteins. 

[10177] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM349 gene, herein designated VGAM GENE, on one or 
more VGAM349 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 



also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10178] | t j S yet further appreciated that a function of VGAM349 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM349 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM349 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM349 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10179] Nucleotide sequences of the VGAM349 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM349 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM349 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM349 are further 
described hereinbelow with reference to Table 1. 



[10180] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM349 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM349 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10181] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM349 gene, herein designated VGAM is 
inhibition of expression of VGAM349 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM349 correlate with, and may be deduced 
from, the identity of the target genes which VGAM349 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

no 1 ^ 2 ] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 

NM.012242) is a VGAM 3 49 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 



sequence of VGAM349 RNA, herein designated VGAM 
RNA, also designated SEQ ID:684. 

[10183] a function of VGAM349 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM349 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 
other VGAM 349 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM 349 RNA, herein designated VGAM RNA, 
also designated SEQ ID:684. 

[10184] Another function of VGAM349 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 



may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VCAM349 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM.002480) is another VGAM349 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM349 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:684. 

[10185] Another function of VGAM349 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 



utilities of VGAM349 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM_006272) is 
another VGAM349 host target gene. S100B BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM349 RNA, herein designated VGAM RNA, 
also designated SEQ ID:684. 
[10186] Another function of VGAM349 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM349 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM.031435) is another VGAM349 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM349 RNA, herein designated VGAM 
RNA, also designated SEQ ID:684. 
[10187] Another function of VGAM349 is therefore inhibition of 
DKFZP564I0422 (Accession NM.031435). Accordingly, 
utilities of VGAM349 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564I0422. Echinoderm Microtubule Associated 
Protein Like 4 (EML4, Accession NM.019063) is another 
VGAM349 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM349 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:684. 
[10188] Another function of VGAM349 is therefore inhibition of 
Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM349 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM 349 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID: 1990, to the nucleotide sequence of VGAM349 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:684. 

[10189] Another function of VGAM349 is therefore inhibition of 

FLJ21657 (Accession NM_022483). Accordingly, utilities of 



VGAM349 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM349 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM349 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:684. 
[10190] Another function of VGAM 349 is therefore inhibition of 
KIAA1054 (Accession XM_043493). Accordingly, utilities 
of VGAM349 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM_012431) is another VGAM349 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID: 1431, to the nucleotide sequence of VGAM349 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:684. 

[10191] Another function of VGAM 349 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM349 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM349 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM349 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:684. 

[10192] Another function of VGAM349 is therefore inhibition of 

LOC130507 (Accession XM_059440). Accordingly, utilities 



of VGAM349 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM349 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM349 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:684. 
[10193] Another function of VGAM349 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM349 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 350 (VGAM350) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[10194] VGAM350 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM350 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10195] VGAM350 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM350 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10196] VGAM 3 50 gene encodes a VGAM350 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM350 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM350 precursor RNA is designated SEQ 
ID:336, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:336 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[10197] VGAM 3 50 precursor RNA folds onto itself, forming 

VGAM350 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[10198] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM350 folded precursor RNA into VGAM350 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM350 RNA is designated SEQ ID:685, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10199] VGAM 3 50 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM350 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 50 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
[10200] VGAM350 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM350 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM350 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 50 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM350 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[10201] The complementary binding of VGAM350 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM350 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM350 host tar- 
get RNA into VGAM350 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10202] | t j S appreciated that VGAM 3 50 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM350 host target genes. The mRNA of 
each one of this plurality of VGAM350 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM350 RNA, herein designated VGAM 
RNA, and which when bound by VGAM350 RNA causes in- 
hibition of translation of respective one or more VGAM350 
host target proteins. 

[10203] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM350 gene, herein designated VGAM GENE, on one or 
more VGAM350 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10204] | t j S yet further appreciated that a function of VGAM350 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM350 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM350 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM350 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10205] Nucleotide sequences of the VGAM350 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM350 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM350 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 50 are further 
described hereinbelow with reference to Table 1. 



[10206] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM350 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM350 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10207] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM350 gene, herein designated VGAM is 
inhibition of expression of VGAM350 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM350 correlate with, and may be deduced 
from, the identity of the target genes which VGAM350 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10208] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 

NM.012242) is a VGAM350 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 



sequence of VGAM350 RNA, herein designated VGAM 
RNA, also designated SEQ ID:685. 

[10209] a function of VGAM350 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM350 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 
other VGAM350 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM350 RNA, herein designated VGAM RNA, 
also designated SEQ ID:685. 

[10210] Another function of VGAM350 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 



may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM350 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM.002480) is another VGAM350 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM350 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:685. 

[10211] Another function of VGAM350 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 



utilities of VGAM350 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM_006272) is 
another VGAM350 host target gene. S100B BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM350 RNA, herein designated VGAM RNA, 
also designated SEQ ID:685. 
[10212] Another function of VGAM350 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM350 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM.031435) is another VGAM350 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM350 RNA, herein designated VGAM 
RNA, also designated SEQ ID:685. 
[10213] Another function of VGAM350 is therefore inhibition of 
DKFZP564I0422 (Accession NM.031435). Accordingly, 
utilities of VGAM350 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564I0422. Echinoderm Microtubule Associated 
Protein Like 4 (EML4, Accession NM_019063) is another 
VGAM 3 50 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM350 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:685. 
[10214] Another function of VGAM350 is therefore inhibition of 
Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM350 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM350 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID:1990, to the nucleotide sequence of VGAM350 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:685. 

[10215] Another function of VGAM350 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 



VGAM350 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM350 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM350 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:685. 
[10216] Another function of VGAM350 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM350 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM.012431) is another VGAM 3 50 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID:1431, to the nucleotide sequence of VGAM350 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:685. 

[10217] Another function of VGAM350 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM350 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM 3 50 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM 3 50 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:685. 

[10218] Another function of VGAM350 is therefore inhibition of 

LOC130507 (Accession XM_059440). Accordingly, utilities 



of VGAM350 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM350 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM350 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:685. 
[10219] Another function of VGAM350 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM350 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 351 (VGAM351) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 



[10220] VGAM351 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM351 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10221] VGAM351 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM351 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10222] VGAM351 gene encodes a VGAM3 51 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM351 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM351 precursor RNA is designated SEQ 
ID:337, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:337 is 
located at position 963 relative to the genome of Vaccinia 
Virus. 

[10223] VGAM351 precursor RNA folds onto itself, forming 

VGAM351 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 



x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[10224] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM351 folded precursor RNA into VGAM351 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM351 RNA is designated SEQ ID:686, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10225] VGAM351 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM351 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM351 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 



CODING and 3^UTR respectively. 
[10226] VGAM351 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM351 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM351 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM351 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM351 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[10227] The complementary binding of VGAM351 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM351 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM351 host tar- 
get RNA into VGAM351 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10228] it is appreciated that VGAM351 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM351 host target genes. The mRNA of 
each one of this plurality of VGAM351 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM351 RNA, herein designated VGAM 
RNA, and which when bound by VGAM351 RNA causes in- 
hibition of translation of respective one or more VGAM351 
host target proteins. 

[10229] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM351 gene, herein designated VGAM GENE, on one or 
more VGAM351 host target gene, herein designated 



VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10230] | t j S y et further appreciated that a function of VGAM351 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM351 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM351 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM351 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10231] Nucleotide sequences of the VGAM351 precursor RNA, 



herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM351 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM351 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM351 are further 
described hereinbelow with reference to Table 1. 

[10232] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM351 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM351 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10233] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM351 gene, herein designated VGAM is 
inhibition of expression of VGAM351 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM351 correlate with, and may be deduced 
from, the identity of the target genes which VGAM351 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10234] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 

NM.012242) is a VGAM351 host target gene. DKK1 BIND- 



ING SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM351 RNA, herein designated VGAM 
RNA, also designated SEQ ID:686. 
[10235] a function of VGAM351 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM_012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM351 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM39.Keratocan (KERA, Accession NM.007035) is an- 
other VGAM351 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM351 RNA, herein designated VGAM RNA, 
also designated SEQ ID:686. 
[10236] Another function of VGAM351 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM351 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 3 9. Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM_002480) is another VGAM351 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM351 RNA, 



herein designated VGAM RNA, also designated SEQ 
ID:686. 

[10237] Another function of VGAM351 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM351 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM.006272) is 
another VGAM351 host target gene. S100B BINDING SITE 
is HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM351 RNA, herein designated VGAM RNA, 
also designated SEQ ID:686. 

[10238] Another function of VGAM351 is therefore inhibition of 



S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM351 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM.031435) is another VGAM3 51 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3 N untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 
BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM351 RNA, herein designated VGAM 
RNA, also designated SEQ ID:686. 
[10239] Another function of VGAM351 is therefore inhibition of 
DKFZP564I0422 (Accession NM_031435). Accordingly, 
utilities of VGAM351 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with DKFZP564I0422. Echinoderm Microtubule Associated 
Protein Like 4 (EML4, Accession NM_019063) is another 
VGAM351 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM351 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:686. 
[10240] Another function of VGAM351 is therefore inhibition of 
Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM351 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 
(Accession NM.022483) is another VGAM3 51 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID:1990, to the nucleotide sequence of VGAM351 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:686. 

HO 241 ] Another function of VGAM351 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM351 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM3 51 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM351 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:686. 

[10242] Another function of VGAM351 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM351 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 



Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM_012431) is another VGAM351 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID:1431, to the nucleotide sequence of VGAM351 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:686. 

[10243] Another function of VGAM351 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM351 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3E. LOC130507 
(Accession XM.059440) is another VGAM351 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM351 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:686. 

[10244] Another function of VGAM351 is therefore inhibition of 

LOC130507 (Accession XM.059440). Accordingly, utilities 
of VGAM351 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM351 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM351 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:686. 

[10245] Another function of VGAM351 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM351 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 352 (VGAM352) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10246] VGAM352 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM352 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10247] VGAM352 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM352 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10248] VGAM352 gene encodes a VGAM352 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM352 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM352 precursor RNA is designated SEQ 
ID:338, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:338 is 



located at position 2576 relative to the genome of Vac- 
cinia Virus. 

[10249] VGAM352 precursor RNA folds onto itself, forming 

VGAM352 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10250] An enzyme complex designated DICER COMPLEX, x dices x 
the VCAM352 folded precursor RNA into VGAM352 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM352 RNA is designated SEQ ID:687, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10251] VGAM352 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM352 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM352 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 
[10252] VGAM352 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM352 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM352 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM352 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM352 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10253] The complementary binding of VGAM352 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM352 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM352 host tar- 
get RNA into VGAM352 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10254] | t j S appreciated that VGAM352 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM352 host target genes. The mRNA of 
each one of this plurality of VGAM352 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM352 RNA, herein designated VGAM 
RNA, and which when bound by VGAM352 RNA causes in- 
hibition of translation of respective one or more VGAM352 



host target proteins. 

[10255] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM352 gene, herein designated VGAM GENE, on one or 
more VGAM352 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[10256] it is yet further appreciated that a function of VGAM352 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM352 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM352 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM352 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10257] Nucleotide sequences of the VCAM352 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM352 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM352 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM352 are further 
described hereinbelow with reference to Table 1. 

[10258] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM352 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM352 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10259] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM352 gene, herein designated VGAM is 
inhibition of expression of VGAM352 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM352 correlate with, and may be deduced 
from, the identity of the target genes which VGAM352 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10260] Dickkopf Homolog 1 (Xenopus laevis) (DKK1, Accession 

NM.012242) is a VGAM352 host target gene. DKK1 BIND- 
ING SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by DKK1, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DKK1 
BINDING SITE, designated SEQ ID:1417, to the nucleotide 
sequence of VGAM352 RNA, herein designated VGAM 
RNA, also designated SEQ ID:687. 

[10261] a function of VGAM352 is therefore inhibition of Dickkopf 
Homolog 1 (Xenopus laevis) (DKK1, Accession 
NM.012242), a gene which is a growth factor and inhibits 
Wnt signaling. Accordingly, utilities of VGAM352 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK1. The function of 
DKK1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 



VGAM39.Keratocan (KERA, Accession NM.007035) is an- 
other VGAM352 host target gene. KERA BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KERA, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of KERA BIND- 
ING SITE, designated SEQ ID:1349, to the nucleotide se- 
quence of VGAM352 RNA, herein designated VGAM RNA, 
also designated SEQ ID:687. 
[10262] Another function of VGAM352 is therefore inhibition of 
Keratocan (KERA, Accession NM_007035), a gene which 
may be important in developing and maintaining corneal 
transparency and for the structure of the stromal matrix. 
Accordingly, utilities of VGAM352 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KERA. The function of KERA and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM 3 9. Protein Phosphatase 1, 
Regulatory (inhibitor) Subunit 12A (PPP1R12A, Accession 
NM_002480) is another VGAM352 host target gene. 
PPP1R12A BINDING SITE is HOST TARGET binding site 



found in the 3 X untranslated region of mRNA encoded by 
PPP1R12A, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PPP1R12A BINDING SITE, designated SEQ 
ID:931, to the nucleotide sequence of VGAM352 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:687. 

[10263] Another function of VGAM352 is therefore inhibition of 

Protein Phosphatase 1, Regulatory (inhibitor) Subunit 12A 
(PPP1R12A, Accession NM_002480), a gene which regu- 
lates the interaction of actin and myosin. Accordingly, 
utilities of VGAM352 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R12A. The function of PPP1R12A and its associ- 
ation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.S100 Calcium Binding 
Protein, Beta (neural) (S100B, Accession NM_006272) is 
another VGAM352 host target gene. S100B BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by S100B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of S100B BIND- 
ING SITE, designated SEQ ID:1284, to the nucleotide se- 
quence of VGAM352 RNA, herein designated VGAM RNA, 
also designated SEQ ID:687. 
[10264] Another function of VGAM352 is therefore inhibition of 
S100 Calcium Binding Protein, Beta (neural) (S100B, Ac- 
cession NM_006272), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of VGAM352 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. The function of S100B and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM39.DKFZP564I0422 
(Accession NM_031435) is another VGAM352 host target 
gene. DKFZP564I0422 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DKFZP564I0422, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of DKFZP564I0422 



BINDING SITE, designated SEQ ID:2196, to the nucleotide 
sequence of VGAM352 RNA, herein designated VGAM 
RNA, also designated SEQ ID:687. 

[10265] Another function of VGAM352 is therefore inhibition of 
DKFZP564I0422 (Accession NM.031435). Accordingly, 
utilities of VGAM352 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564I0422. Echinoderm Microtubule Associated 
Protein Like 4 (EML4, Accession NM_019063) is another 
VGAM352 host target gene. EML4 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by EML4, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of EML4 BINDING SITE, 
designated SEQ ID: 1876, to the nucleotide sequence of 
VGAM352 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:687. 

[10266] Another function of VGAM352 is therefore inhibition of 
Echinoderm Microtubule Associated Protein Like 4 (EML4, 
Accession NM_019063). Accordingly, utilities of VGAM352 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EML4. FLJ21657 



(Accession NM_022483) is another VGAM352 host target 
gene. FLJ21657 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FLJ21657, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of FLJ21657 BINDING SITE, designated 
SEQ ID:1990, to the nucleotide sequence of VGAM352 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:687. 

[10267] Another function of VGAM352 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM352 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
KIAA1054 (Accession XM.043493) is another VGAM352 
host target gene. KIAA1054 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1054, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1054 BINDING SITE, 
designated SEQ ID:2820, to the nucleotide sequence of 
VGAM352 RNA, herein designated VGAM RNA, also desig- 



nated SEQ ID:687. 
[10268] Another function of VGAM352 is therefore inhibition of 
KIAA1054 (Accession XM.043493). Accordingly, utilities 
of VGAM352 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. Sema Domain, Immunoglobulin Domain (Ig), 
Short Basic Domain, Secreted, (semaphorin) 3E (SEMA3E, 
Accession NM.012431) is another VGAM352 host target 
gene. SEMA3E BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SEMA3E, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SEMA3E BINDING SITE, designated SEQ 
ID:1431, to the nucleotide sequence of VGAM352 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:687. 

[10269] Another function of VGAM352 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Short Basic 
Domain, Secreted, (semaphorin) 3E (SEMA3E, Accession 
NM_012431). Accordingly, utilities of VGAM352 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3E. LOC130507 



(Accession XM.059440) is another VGAM352 host target 
gene. LOC130507 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by LOC130507, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC130507 BINDING SITE, desig- 
nated SEQ ID:3011, to the nucleotide sequence of 
VGAM352 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:687. 
[10270] Another function of VGAM352 is therefore inhibition of 

LOC130507 (Accession XM.059440). Accordingly, utilities 
of VGAM352 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC130507. LOC148145 (Accession XM.097410) is an- 
other VGAM3 52 host target gene. LOC148145 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148145, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148145 BINDING SITE, designated SEQ ID:3296, to 
the nucleotide sequence of VGAM352 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:687. 

[10271] Another function of VGAM352 is therefore inhibition of 

LOC148145 (Accession XM_097410). Accordingly, utilities 
of VGAM352 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC148145. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 353 (VGAM353) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10272] VGAM353 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM353 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10273] VGAM353 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM353 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10274] VGAM353 gene encodes a VGAM353 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 



miRNA genes, and unlike most ordinary genes, VGAM353 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM353 precursor RNA is designated SEQ 
ID:339, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:339 is 
located at position 4213 relative to the genome of Vac- 
cinia Virus. 

[10275] VGAM353 precursor RNA folds onto itself, forming 

VGAM353 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10276] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM353 folded precursor RNA into VGAM353 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM353 RNA is designated SEQ ID:688, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10277] VGAM353 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM353 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM353 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[10278] VGAM353 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM353 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM353 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 



BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM353 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM353 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[10279] The complementary binding of VGAM353 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM353 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM353 host tar- 
get RNA into VGAM353 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10280] it is appreciated that VGAM353 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM353 host target genes. The mRNA of 



each one of this plurality of VGAM3 53 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM353 RNA, herein designated VGAM 
RNA, and which when bound by VGAM353 RNA causes in- 
hibition of translation of respective one or more VGAM353 
host target proteins. 
[10281] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM353 gene, herein designated VGAM GENE, on one or 
more VGAM353 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 



294,779 (2001)). 
[10282] it j S y e t further appreciated that a function of VGAM353 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM353 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM353 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM353 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10283] Nucleotide sequences of the VGAM353 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM353 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM353 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM353 are further 
described hereinbelow with reference to Table 1. 

[10284] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM353 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM353 RNA, herein desig- 



nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10285] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM353 gene, herein designated VGAM is 
inhibition of expression of VGAM353 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM353 correlate with, and may be deduced 
from, the identity of the target genes which VGAM353 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10286] EFG1 (Accession XM_170611) is a VGAM353 host target 
gene. EFG1 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
EFG1, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of EFG1 BINDING SITE, designated SEQ ID:3661, 
to the nucleotide sequence of VGAM353 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:688. 

[10287] a function of VGAM353 is therefore inhibition of EFG1 

(Accession XM_170611), a gene which promotes the gtp- 
dependent translocation of the nascent protein chain from 
the a-site to the p-site of the ribosome in the mitochon- 



dria. Accordingly, utilities of VGAM353 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with EFG1. The function of EFG1 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM46.Phytanoyl-CoA 
Hydroxylase (Refsum disease) (PHYH, Accession 
NM.006214) is another VGAM353 host target gene. PHYH 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PHYH, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PHYH BINDING SITE, designated SEQ ID:1281, to the nu- 
cleotide sequence of VGAM353 RNA, herein designated 
VGAM RNA, also designated SEQ ID:688. 
[10288] Another function of VGAM353 is therefore inhibition of 
Phytanoyl-CoA Hydroxylase (Refsum disease) (PHYH, Ac- 
cession NM_006214). Accordingly, utilities of VGAM353 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PHYH. Solute Car- 
rier Family 6 (neurotransmitter transporter, dopamine), 
Member 3 (SLC6A3, Accession NM_001044) is another 



VGAM353 host target gene. SLC6A3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SLC6A3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SLC6A3 BINDING 
SITE, designated SEQ ID:795, to the nucleotide sequence 
of VGAM353 RNA, herein designated VGAM RNA, also 
designated SEQ ID:688. 
[10289] Another function of VGAM353 is therefore inhibition of 
Solute Carrier Family 6 (neurotransmitter transporter, 
dopamine), Member 3 (SLC6A3, Accession NM.001044), a 
gene which terminates the action of dopamine by its high 
affinity sodium-dependent reuptake into presynaptic ter- 
minals. Accordingly, utilities of VGAM353 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with SLC6A3. The function of SLC6A3 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM46.H2AV 
(Accession NM.138635) is another VGAM353 host target 
gene. H2AV BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 



H2AV, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of H2AV BINDING SITE, designated SEQ ID:2447, 
to the nucleotide sequence of VGAM353 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:688. 
[10290] Another function of VGAM353 is therefore inhibition of 
H2AV (Accession NM.138635). Accordingly, utilities of 
VGAM353 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with H2AV. 
HMP19 (Accession XM.113455) is another VGAM3 53 host 
target gene. HMP19 BINDING SITE is HOST TARGET bind- 
ing site found in the 3 N untranslated region of mRNA en- 
coded by HMP19, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of HMP19 BINDING SITE, designated 
SEQ ID:3408, to the nucleotide sequence of VGAM353 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:688. 

[10291] Another function of VGAM353 is therefore inhibition of 
HMP19 (Accession XM.113455). Accordingly, utilities of 
VGAM353 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with HMP19. 
KIAA1726 (Accession XM.040860) is another VGAM353 
host target gene. KIAA1726 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1726, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1726 BINDING SITE, 
designated SEQ ID:2786, to the nucleotide sequence of 
VGAM353 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:688. 

[10292] Another function of VGAM353 is therefore inhibition of 
KIAA1726 (Accession XM_040860). Accordingly, utilities 
of VGAM353 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1726. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 354 (VGAM354) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10293] VGAM354 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM354 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10294] VGAM354 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM354 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10295] VGAM 3 54 gene encodes a VGAM354 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM354 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM354 precursor RNA is designated SEQ 
ID:340, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:340 is 
located at position 3249 relative to the genome of Vac- 
cinia Virus. 

[10296] VGAM 3 54 precursor RNA folds onto itself, forming 

VGAM354 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[10297] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM354 folded precursor RNA into VGAM354 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 76%) nucleotide se- 
quence of VGAM354 RNA is designated SEQ ID:689, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10298] VGAM 3 54 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 54 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 54 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 



[10299] VGAM354 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM354 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM354 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 54 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM354 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10300] The complementary binding of VGAM354 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM354 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 54 host tar- 
get RNA into VGAM354 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10301] it is appreciated that VGAM354 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM354 host target genes. The mRNA of 
each one of this plurality of VGAM354 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM354 RNA, herein designated VGAM 
RNA, and which when bound by VGAM354 RNA causes in- 
hibition of translation of respective one or more VGAM354 
host target proteins. 

[10302] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM354 gene, herein designated VGAM GENE, on one or 
more VGAM354 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10303] it is yet further appreciated that a function of VCAM354 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM354 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM354 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM354 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10304] Nucleotide sequences of the VGAM354 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM354 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM354 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 54 are further 
described hereinbelow with reference to Table 1. 

[10305] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM354 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM354 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10306] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM354 gene, herein designated VGAM is 
inhibition of expression of VGAM354 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM354 correlate with, and may be deduced 
from, the identity of the target genes which VGAM354 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10307] sry (sex determining region Y)-box 11 (SOX11, Accession 
NM.003108) is a VGAM354 host target gene. SOX11 
BINDING SITE is HOST TARGET binding site found in the 



3 X untranslated region of mRN A encoded by SOX11, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of SOX11 BINDING SITE, designated SEQID:992, to the 
nucleotide sequence of VGAM354 RNA, herein designated 
VGAM RNA, also designated SEQ ID:689. 
[10308] a function of VGAM 3 54 is therefore inhibition of SRY (sex 
determining region Y)-box 11 (SOX11, Accession 
NM_003108). Accordingly, utilities of VGAM 3 54 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SOX11. CAP350 (Accession 
NM_014810) is another VGAM 3 54 host target gene. 
CAP350 BINDING SITE is HOST TARGET binding site found 
in the 3 x untranslated region of mRNA encoded by 
CAP350, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CAP350 BINDING SITE, designated SEQ 
ID:1554, to the nucleotide sequence of VGAM 3 54 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:689. 

[10309] Another function of VGAM354 is therefore inhibition of 



CAP350 (Accession NM_014810). Accordingly, utilities of 
VGAM354 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAP350. 
DKFZP564A022 (Accession NM.030954) is another 
VGAM354 host target gene. DKFZP564A022 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by DKFZP564A022, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP564A022 BINDING SITE, designated SEQ ID:2174, to 
the nucleotide sequence of VGAM354 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:689. 
[10310] Another function of VGAM354 is therefore inhibition of 
DKFZP564A022 (Accession NM_030954). Accordingly, 
utilities of VGAM354 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564A022. FLJ11730 (Accession NM.022756) is 
another VGAM 3 54 host target gene. FLJ11730 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ 11730, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ11730 BINDING SITE, designated SEQ ID:2005, to the 
nucleotide sequence of VGAM354 RNA, herein designated 
VGAM RNA, also designated SEQ ID:689. 

[10311] Another function of VGAM354 is therefore inhibition of 

FLJ11730 (Accession NM.022756). Accordingly, utilities of 
VGAM354 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11730. 
FLJ20686 (Accession NM.017925) is another VGAM3 54 
host target gene. FLJ20686 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ20686, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20686 BINDING SITE, 
designated SEQ ID: 1765, to the nucleotide sequence of 
VGAM 3 54 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:689. 

[10312] Another function of VGAM354 is therefore inhibition of 

FLJ20686 (Accession NM.017925). Accordingly, utilities of 
VGAM354 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20686. 
FRSB (Accession NM.005687) is another VGAM3 54 host 



target gene. FRSB BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by FRSB, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of FRSB BINDING SITE, designated SEQ ID:1236, 
to the nucleotide sequence of VGAM354 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:689. 

[10313] Another function of VGAM354 is therefore inhibition of 
FRSB (Accession NM.005687). Accordingly, utilities of 
VGAM354 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FRSB. 
KIAA1600 (Accession XM.049351) is another VGAM3 54 
host target gene. KIAA1600 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA1600, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1600 BINDING SITE, 
designated SEQ ID:2919, to the nucleotide sequence of 
VGAM 3 54 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:689. 

[10314] Another function of VGAM354 is therefore inhibition of 



KIAA1600 (Accession XM_049351). Accordingly, utilities 
of VGAM354 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1600. LOC124801 (Accession XM.058850) is another 
VGAM354 host target gene. LOC124801 BINDING SITE is 
HOST TARGET binding site found in the 3' untranslated 
region of mRNA encoded by LOC124801, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC124801 BINDING SITE, designated SEQ ID:2996, to the 
nucleotide sequence of VGAM354 RNA, herein designated 
VGAM RNA, also designated SEQ ID:689. 
[10315] Another function of VGAM354 is therefore inhibition of 

LOC124801 (Accession XM_058850). Accordingly, utilities 
of VGAM354 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC124801. LOC221035 (Accession XM.167640) is an- 
other VGAM354 host target gene. LOC221035 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221035, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC221035 BINDING SITE, designated SEQ ID:3593, to 
the nucleotide sequence of VGAM354 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:689. 

[10316] Another function of VGAM354 is therefore inhibition of 

LOC221035 (Accession XM_167640). Accordingly, utilities 
of VGAM354 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221035. LOC51611 (Accession NM.015958) is an- 
other VGAM354 host target gene. LOC51611 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC51611, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51611 BINDING SITE, designated SEQ ID:1653, to the 
nucleotide sequence of VGAM354 RNA, herein designated 
VGAM RNA, also designated SEQ ID:689. 

[10317] Another function of VGAM354 is therefore inhibition of 
LOC51611 (Accession NM_015958). Accordingly, utilities 
of VGAM354 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51611. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 355 (VGAM355) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10318] VGAM355 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM355 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10319] VGAM355 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM355 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10320] VGAM355 gene encodes a VGAM355 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM355 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM355 precursor RNA is designated SEQ 
ID:341, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:341 is 



located at position 3686 relative to the genome of Vac- 
cinia Virus. 

[10321] VGAM355 precursor RN A folds onto itself, forming 

VGAM355 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure\ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10322] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM355 folded precursor RNA into VGAM355 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 74%) nucleotide se- 
quence of VGAM355 RNA is designated SEQ ID:690, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10323] VGAM355 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM355 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM355 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 
[10324] VGAM355 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM355 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM355 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM355 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM355 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10325] The complementary binding of VGAM355 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM355 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM355 host tar- 
get RNA into VGAM355 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10326] it is appreciated that VGAM355 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM355 host target genes. The mRNA of 
each one of this plurality of VGAM355 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM355 RNA, herein designated VGAM 
RNA, and which when bound by VGAM355 RNA causes in- 
hibition of translation of respective one or more VGAM355 



host target proteins. 

[10327] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM355 gene, herein designated VGAM GENE, on one or 
more VGAM355 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[10328] it is yet further appreciated that a function of VGAM355 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM355 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM355 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM355 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10329] Nucleotide sequences of the VCAM355 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM355 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM355 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM355 are further 
described hereinbelow with reference to Table 1. 

[10330] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM355 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM355 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10331] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM355 gene, herein designated VGAM is 
inhibition of expression of VGAM355 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM355 correlate with, and may be deduced 
from, the identity of the target genes which VGAM355 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10332] axini Up-regulated 1 (AXUD1, Accession NM.033027) is 
a VGAM355 host target gene. AXUD1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by AXUD1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of AXUD1 BIND- 
ING SITE, designated SEQ ID:2309, to the nucleotide se- 
quence of VGAM355 RNA, herein designated VGAM RNA, 
also designated SEQ ID:690. 

[10333] A function of VGAM355 is therefore inhibition of AXINI 

Up-regulated 1 (AXUD1, Accession NM.033027). Accord- 
ingly, utilities of VGAM355 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with AXUD1. Bassoon (presynaptic cytomatrix pro- 
tein) (BSN, Accession NM.003458) is another VGAM355 
host target gene. BSN BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by BSN, corresponding to a HOST TARGET bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of BSN BINDING SITE, designated 
SEQ ID:1024, to the nucleotide sequence of VGAM355 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:690. 

[10334] Another function of VGAM355 is therefore inhibition of 
Bassoon (presynaptic cytomatrix protein) (BSN, Accession 
NM_003458), a gene which may be involved in cytomatrix 
organization at the site of neurotransmitter release. Ac- 
cordingly, utilities of VGAM355 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BSN. The function of BSN and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM48.Dihydropyrimidinase-like 2 
(DPYSL2, Accession NM.001386) is another VGAM355 
host target gene. DPYSL2 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by DPYSL2, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of DPYSL2 BINDING SITE, des- 



ignated SEQ ID:822, to the nucleotide sequence of 
VGAM355 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:690. 

[10335] Another function of VGAM355 is therefore inhibition of 
Dihydropyrimidinase-like 2 (DPYSL2, Accession 
NM_001386), a gene which is a member of the dihydropy- 
rimidinase family. Accordingly, utilities of VGAM355 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DPYSL2. The function 
of DPYSL2 and its association with various diseases and 
clinical conditions, has been established by previous stud- 
ies, as described hereinabove with reference to 
VGAM48. Epithelial V-like Antigen 1 (EVA1, Accession 
NM.005797) is another VGAM355 host target gene. EVA1 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by EVA1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
EVA1 BINDING SITE, designated SEQ ID:1250, to the nu- 
cleotide sequence of VGAM355 RNA, herein designated 
VGAM RNA, also designated SEQ ID:690. 

[10336] Another function of VGAM355 is therefore inhibition of 



Epithelial V-like Antigen 1 (EVA1, Accession NM_005797). 
Accordingly, utilities of VGAM355 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with EVA1. Parathymosin (PTMS, Accession 
NM.002824) is another VGAM355 host target gene. PTMS 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PTMS, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PTMS BINDING SITE, designated SEQ ID:959, to the nu- 
cleotide sequence of VGAM355 RNA, herein designated 
VGAM RNA, also designated SEQ ID:690. 
[10337] Another function of VGAM355 is therefore inhibition of 
Parathymosin (PTMS, Accession NM_002824), a gene 
which is involved in the regulation of cellular immunity. 
Accordingly, utilities of VGAM355 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PTMS. The function of PTMS and its asso- 
ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM48.Selectin E (endothelial 
adhesion molecule 1) (SELE, Accession NM_000450) is an- 



other VGAM355 host target gene. SELE BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SELE, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SELE BINDING 
SITE, designated SEQ ID:748, to the nucleotide sequence 
of VGAM355 RNA, herein designated VGAM RNA, also 
designated SEQ ID:690. 
[10338] Another function of VGAM355 is therefore inhibition of 

Selectin E (endothelial adhesion molecule 1) (SELE, Acces- 
sion NM_000450), a gene which expressed on cytokine 
induced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of VGAM355 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. The function of SELE and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM 15. Solute 
Carrier Family 7 (cationic amino acid transporter, y+ sys- 
tem), Member 6 (SLC7A6, Accession NM.003983) is an- 
other VGAM355 host target gene. SLC7A6 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by SLC7A6, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC7A6 
BINDING SITE, designated SEQ ID: 1076, to the nucleotide 
sequence of VGAM355 RNA, herein designated VGAM 
RNA, also designated SEQ ID:690. 
[10339] Another function of VGAM355 is therefore inhibition of 
Solute Carrier Family 7 (cationic amino acid transporter, 
y+ system), Member 6 (SLC7A6, Accession NM.003983), a 
gene which is involved in mediating amino acid transport. 
Accordingly, utilities of VGAM355 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SLC7A6. The function of SLC7A6 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM48.Transforming 
Growth Factor, Beta Receptor II (70/80kDa) (TGFBR2, Ac- 
cession NM_003242) is another VGAM355 host target 
gene. TGFBR2 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
TGFBR2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of TGFBR2 BINDING SITE, designated SEQ 
ID:1003, to the nucleotide sequence of VGAM355 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:690. 

[10340] Another function of VGAM355 is therefore inhibition of 
Transforming Growth Factor, Beta Receptor II (70/80kDa) 
(TGFBR2, Accession NM_003242). Accordingly, utilities of 
VGAM355 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TGFBR2. 
DKFZP586N0721 (Accession NM.015400) is another 
VGAM355 host target gene. DKFZP586N0721 BINDING 
SITE is HOST TARGET binding site found in the 5' un- 
translated region of mRNA encoded by DKFZP586N0721, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of DKFZP586N0721 BINDING SITE, designated 
SEQ ID:1627, to the nucleotide sequence of VGAM355 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:690. 

[10341] Another function of VGAM355 is therefore inhibition of 
DKFZP586N0721 (Accession NM_015400). Accordingly, 



utilities of VGAM355 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586N0721. DKFZp761J139 (Accession 
NM_032280) is another VGAM355 host target gene. DK- 
FZp761J139 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZp761J139, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761J139 BINDING SITE, des- 
ignated SEQ ID:2242, to the nucleotide sequence of 
VGAM355 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:690. 
[10342] Another function of VGAM355 is therefore inhibition of 

DKFZp761J139 (Accession NM_032280). Accordingly, util- 
ities of VGAM355 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761J139. FLJ10468 (Accession NM_018101) is an- 
other VGAM355 host target gene. FLJ10468 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ 10468, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of FLJ 10468 
BINDING SITE, designated SEQ ID:1779, to the nucleotide 
sequence of VGAM355 RNA, herein designated VGAM 
RNA, also designated SEQ ID:690. 

[10343] Another function of VGAM355 is therefore inhibition of 

FLJ10468 (Accession NM.018101). Accordingly, utilities of 
VGAM355 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10468. 
FLJ20485 (Accession NM.019042) is another VGAM355 
host target gene. FLJ20485 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ20485, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20485 BINDING SITE, 
designated SEQ ID: 1874, to the nucleotide sequence of 
VGAM355 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:690. 

[10344] Another function of VGAM355 is therefore inhibition of 

FLJ20485 (Accession NM_019042). Accordingly, utilities of 
VGAM355 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20485. 
H2B Histone Family, Member Q (H2BFQ, Accession 



XM_001940) is another VGAM355 host target gene. 
H2BFQ BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
H2BFQ, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of H2BFQ BINDING SITE, designated SEQ 
ID:2523, to the nucleotide sequence of VGAM355 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:690. 

[10345] Another function of VGAM355 is therefore inhibition of 
H2B Histone Family, Member Q (H2BFQ, Accession 
XM.001940). Accordingly, utilities of VGAM355 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with H2BFQ. KIAA0077 
(Accession XM.040158) is another VGAM355 host target 
gene. KIAA0077 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by KIAA0077, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0077 BINDING SITE, designated 
SEQ ID:2774, to the nucleotide sequence of VGAM355 



RNA, herein designated VGAM RNA, also designated SEQ 
ID:690. 

[10346] Another function of VGAM355 is therefore inhibition of 
KIAA0077 (Accession XM.040158). Accordingly, utilities 
of VGAM355 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0077. KIAA0295 (Accession XM.042833) is another 
VGAM355 host target gene. KIAA0295 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0295, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0295 BINDING SITE, designated SEQ ID:2807, to the 
nucleotide sequence of VGAM355 RNA, herein designated 
VGAM RNA, also designated SEQ ID:690. 

[10347] Another function of VGAM355 is therefore inhibition of 
KIAA0295 (Accession XM.042833). Accordingly, utilities 
of VGAM355 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0295. KIAA0828 (Accession XM.088105) is another 
VGAM355 host target gene. KIAA0828 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by KIAA0828, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0828 BINDING SITE, designated SEQ ID:3195, to the 
nucleotide sequence of VGAM355 RNA, herein designated 
VGAM RNA, also designated SEQ ID:690. 

[10348] Another function of VGAM355 is therefore inhibition of 
KIAA0828 (Accession XM_088105). Accordingly, utilities 
of VGAM355 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0828. KIAA1203 (Accession XM.049683) is another 
VGAM355 host target gene. KIAA1203 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1203, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1203 BINDING SITE, designated SEQ ID:2921, to the 
nucleotide sequence of VGAM355 RNA, herein designated 
VGAM RNA, also designated SEQ ID:690. 

[10349] Another function of VGAM355 is therefore inhibition of 
KIAA1203 (Accession XM_049683). Accordingly, utilities 



of VGAM355 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1203. Oxysterol Binding Protein-like 8 (OSBPL8, Ac- 
cession NM_020841) is another VGAM355 host target 
gene. OSBPL8 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
OSBPL8, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of OSBPL8 BINDING SITE, designated SEQ 
ID:1928, to the nucleotide sequence of VGAM355 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:690. 

[10350] Another function of VGAM355 is therefore inhibition of 
Oxysterol Binding Protein-like 8 (OSBPL8, Accession 
NM_020841). Accordingly, utilities of VGAM355 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL8. 
p21(CDKNlA)-activated Kinase 6 (PAK6, Accession 
NM.020168) is another VGAM355 host target gene. PAK6 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by PAK6, corre- 
sponding to a HOST TARGET binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PAK6 BINDING SITE, designated SEQ ID: 1897, to the nu- 
cleotide sequence of VGAM355 RNA, herein designated 
VGAM RNA, also designated SEQ ID:690. 
[10351] Another function of VGAM355 is therefore inhibition of 
p21(CDKNlA)-activated Kinase 6 (PAK6, Accession 
NM_020168). Accordingly, utilities of VGAM355 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PAK6. Polymerase (RNA) III 
(DNA directed) Polypeptide F, 39 KDa (POLR3F, Accession 
XM.009639) is another VGAM355 host target gene. 
POLR3F BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
POLR3F, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of POLR3F BINDING SITE, designated SEQ 
ID:2547, to the nucleotide sequence of VGAM355 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:690. 

[10352] Another function of VGAM355 is therefore inhibition of 

Polymerase (RNA) III (DNA directed) Polypeptide F, 39 KDa 



(P0LR3F, Accession XM_009639). Accordingly, utilities of 
VGAM355 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with POLR3F. 
Ring Finger Protein 11 (RNF11, Accession NM_014372) is 
another VGAM355 host target gene. RNF11 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by RNF11, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RNF11 BIND- 
ING SITE, designated SEQ ID:1495, to the nucleotide se- 
quence of VGAM355 RNA, herein designated VGAM RNA, 
also designated SEQ ID:690. 
[10353] Another function of VGAM355 is therefore inhibition of 
Ring Finger Protein 11 (RNF11, Accession NM_014372). 
Accordingly, utilities of VGAM355 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RNF11. Solute Carrier Family 16 
(monocarboxylic acid transporters), Member 6 (SLC16A6, 
Accession NM.004694) is another VGAM355 host target 
gene. SLC16A6 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
SLC16A6, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC16A6 BINDING SITE, designated SEQ 
ID:1143, to the nucleotide sequence of VGAM355 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:690. 

[10354] Another function of VGAM355 is therefore inhibition of 
Solute Carrier Family 16 (monocarboxylic acid trans- 
porters), Member 6 (SLC16A6, Accession NM_004694). 
Accordingly, utilities of VGAM355 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SLC16A6. LOC144321 (Accession 
XM.096578) is another VGAM355 host target gene. 
LOC144321 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
LOC144321, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC144321 BINDING SITE, desig- 
nated SEQ ID:3267, to the nucleotide sequence of 
VGAM355 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:690. 

[10355] Another function of VGAM355 is therefore inhibition of 



LOC144321 (Accession XM.096578). Accordingly, utilities 
of VGAM355 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC144321. LOC150951 (Accession XM.097975) is an- 
other VGAM355 host target gene. LOC150951 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150951, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150951 BINDING SITE, designated SEQ ID:3336, to 
the nucleotide sequence of VGAM355 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:690. 
[10356] Another function of VGAM355 is therefore inhibition of 

LOC150951 (Accession XM.097975). Accordingly, utilities 
of VGAM355 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150951. LOC199920 (Accession XM.114056) is an- 
other VGAM355 host target gene. LOC199920 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC199920, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC199920 BINDING SITE, designated SEQ ID:3435, to 
the nucleotide sequence of VGAM355 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:690. 

[10357] Another function of VGAM355 is therefore inhibition of 

LOC199920 (Accession XM_114056). Accordingly, utilities 
of VGAM355 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC199920. LOC256435 (Accession XM.170925) is an- 
other VGAM355 host target gene. LOC256435 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC256435, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256435 BINDING SITE, designated SEQ ID:3675, to 
the nucleotide sequence of VGAM355 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:690. 

[10358] Another function of VGAM355 is therefore inhibition of 

LOC256435 (Accession XM.170925). Accordingly, utilities 
of VGAM355 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC256435. Fig. 1 further provides a conceptual descrip- 



tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 356 (VGAM356) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10359] VGAM356 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM356 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10360] VGAM356 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM356 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10361] VGAM 3 56 gene encodes a VGAM356 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM356 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM356 precursor RNA is designated SEQ 
ID:342, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:342 is 



located at position 3573 relative to the genome of Vac- 
cinia Virus. 

[10362] VGAM356 precursor RN A folds onto itself, forming 

VGAM356 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
"hairpin structure \ As is well known in the art, this 
"hairpin structure", is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10363] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM356 folded precursor RNA into VGAM356 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing" of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 81%) nucleotide se- 
quence of VGAM356 RNA is designated SEQ ID:691, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10364] VGAM 3 56 host target gene, herein designated VGAM 



HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM356 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 56 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 % UTR respectively. 
[10365] VGAM 3 56 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM356 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM356 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 56 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM356 host target RNA, 



herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10366] The complementary binding of VGAM356 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 3 56 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM356 host tar- 
get RNA into VGAM356 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10367] | t j S appreciated that VGAM356 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM356 host target genes. The mRNA of 
each one of this plurality of VGAM356 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM356 RNA, herein designated VGAM 
RNA, and which when bound by VGAM356 RNA causes in- 
hibition of translation of respective one or more VGAM356 



host target proteins. 

[10368] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM356 gene, herein designated VGAM GENE, on one or 
more VGAM356 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 

[10369] it is yet further appreciated that a function of VGAM356 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM356 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 



functions, and accordingly utilities, of VGAM356 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM356 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10370] Nucleotide sequences of the VCAM356 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM356 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM356 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 56 are further 
described hereinbelow with reference to Table 1. 

[10371] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM356 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM356 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10372] a s mentioned hereinabove with reference to Fig. 1, a 
function of VGAM356 gene, herein designated VGAM is 
inhibition of expression of VGAM356 target genes. It is 
appreciated that specific functions, and accordingly utili- 



ties, of VGAM356 correlate with, and may be deduced 
from, the identity of the target genes which VGAM356 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10373] a Disintegrin-like and Metalloprotease (reprolysin type) 
with Thrombospondin Type 1 Motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NM_007038) is a VGAM356 host 
target gene. ADAMTS5 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by ADAMTS5, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ADAMTS5 BINDING SITE, 
designated SEQ ID: 1352, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10374] a function of VGAM356 is therefore inhibition of A Disin- 
tegrin-like and Metalloprotease (reprolysin type) with 
Thrombospondin Type 1 Motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NM_007038), a gene which cleaves 
aggrecan, a cartilage proteoglycan, and may be involved 
in its turnover. Accordingly, utilities of VGAM356 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with ADAMTS5. The function of 
ADAMTS5 and its association with various diseases and 
clinical conditions, has been established by previous stud- 
ies, as described hereinabove with reference to 
VGAM49.Adenosine Deaminase, TRNA-specific 1 (ADAT1, 
Accession NM_012091) is another VGAM356 host target 
gene. ADAT1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
ADAT1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of ADAT1 BINDING SITE, designated SEQ 
ID:1404, to the nucleotide sequence of VGAM356 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10375] Another function of VGAM356 is therefore inhibition of 
Adenosine Deaminase, TRNA-specific 1 (ADAT1, Acces- 
sion NM_012091), a gene which TRNA-specific adenosine 
deaminase; deaminates A(37) in the anticodon loop of 
tRNA(Ala). Accordingly, utilities of VGAM 3 56 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with ADAT1. The function of ADAT1 
and its association with various diseases and clinical con- 



ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VG AM 4 9. Adenylate 
Cyclase 2 (brain) (ADCY2, Accession XM.036383) is an- 
other VGAM356 host target gene. ADCY2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by ADCY2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ADCY2 BIND- 
ING SITE, designated SEQ ID:2711, to the nucleotide se- 
quence of VGAM356 RNA, herein designated VGAM RNA, 
also designated SEQ ID:691. 
[10376] Another function of VGAM356 is therefore inhibition of 
Adenylate Cyclase 2 (brain) (ADCY2, Accession 
XM_036383), a gene which Adenylate cyclase (type 2), an 
ATP-pyrophosphate lyase; converts ATP to cAMP. Accord- 
ingly, utilities of VGAM356 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ADCY2. The function of ADCY2 and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM49.Aryl Hydrocarbon Re- 
ceptor (AHR, Accession NM_001621) is another VGAM356 



host target gene. AHR BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by AHR, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of AHR BINDING SITE, designated 
SEQ ID:840, to the nucleotide sequence of VGAM356 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10377] Another function of VGAM356 is therefore inhibition of 
Aryl Hydrocarbon Receptor (AHR, Accession NM.001621), 
a gene which plays a role in modulating carcinogenesis 
through the induction of xenobiotic-metabolizing en- 
zymes. Accordingly, utilities of VGAM356 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with AHR. The function of AHR and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM49. Bassoon 
(presynaptic cytomatrix protein) (BSN, Accession 
NM.003458) is another VGAM 3 56 host target gene. BSN 
BINDING SITE1 and BSN BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 



coded by BSN, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of BSN BINDING SITE1 and BSN BIND- 
ING SITE2, designated SEQ ID:1025 and SEQ ID:1026 re- 
spectively, to the nucleotide sequence of VGAM356 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10378] Another function of VGAM356 is therefore inhibition of 
Bassoon (presynaptic cytomatrix protein) (BSN, Accession 
NM_003458), a gene which may be involved in cytomatrix 
organization at the site of neurotransmitter release. Ac- 
cordingly, utilities of VGAM356 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BSN. The function of BSN and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM48. Cystic Fibrosis Transmembrane 
Conductance Regulator, ATP-binding Cassette (sub-family 
C, member 7) (CFTR, Accession NM_000492) is another 
VGAM 3 56 host target gene. CFTR BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by CFTR, corresponding to a HOST 



TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of CFTR BINDING SITE, 
designated SEQ ID:753, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10379] Another function of VGAM356 is therefore inhibition of 
Cystic Fibrosis Transmembrane Conductance Regulator, 
ATP-binding Cassette (sub-family C, member 7) (CFTR, 
Accession NM_000492). Accordingly, utilities of VGAM356 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CFTR. Chromod- 
omain Helicase DNA Binding Protein 2 (CHD2, Accession 
NM.001271) is another VGAM 3 56 host target gene. CHD2 
BINDING SITE is HOST TARGET binding site found in the 
3 x untranslated region of mRNA encoded by CHD2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CHD2 BINDING SITE, designated SEQ ID:813, to the nu- 
cleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10380] Another function of VGAM356 is therefore inhibition of 



Chromodomain Helicase DNA Binding Protein 2 (CHD2, 
Accession NM_001271). Accordingly, utilities of VGAM356 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CHD2. Cockayne 
Syndrome 1 (classical) (CKN1, Accession NM_000082) is 
another VGAM356 host target gene. CKN1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CKN1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CKN1 BIND- 
ING SITE, designated SEQ ID:703, to the nucleotide se- 
quence of VGAM356 RNA, herein designated VGAM RNA, 
also designated SEQ ID:691. 
[10381] Another function of VGAM356 is therefore inhibition of 
Cockayne Syndrome 1 (classical) (CKN1, Accession 
NM_000082). Accordingly, utilities of VGAM356 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CKN1. Cystathionase 
(cystathionine gamma-lyase) (CTH, Accession 
NM.001902) is another VGAM 3 56 host target gene. CTH 
BINDING SITE is HOST TARGET binding site found in the 
5^ untranslated region of mRNA encoded by CTH, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
CTH BINDING SITE, designated SEQ ID:867, to the nu- 
cleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 
[10382] Another function of VGAM356 is therefore inhibition of 
Cystathionase (cystathionine gamma-lyase) (CTH, Acces- 
sion NM_001902), a gene which catalyzes removal of am- 
monia, cleaves cystathionine to yield free cys. Accord- 
ingly, utilities of VGAM356 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CTH. The function of CTH and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM49. Epithelial V-like Antigen 1 
(EVA1, Accession NM.005797) is another VGAM356 host 
target gene. EVA1 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by EVA1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of EVA1 BINDING SITE, designated SEQ 



ID:1251, to the nucleotide sequence of VGAM356 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10383] Another function of VGAM356 is therefore inhibition of 

Epithelial V-like Antigen 1 (EVA1, Accession NM_005797). 
Accordingly, utilities of VGAM356 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with EVA1. F-box and Leucine-rich Repeat Pro- 
tein 11 (FBXL11, Accession NM.012308) is another 
VGAM 3 56 host target gene. FBXL11 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by FBXL11, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of FBXL11 BINDING 
SITE, designated SEQ ID: 1426, to the nucleotide sequence 
of VGAM356 RNA, herein designated VGAM RNA, also 
designated SEQ ID:691. 

[10384] Another function of VGAM356 is therefore inhibition of F- 
box and Leucine-rich Repeat Protein 11 (FBXL11, Acces- 
sion NM_012308), a gene which are BTB/POZ domain- 
containing zinc finger proteins implicated in oncogenesis. 
Accordingly, utilities of VGAM356 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with FBXL11. The function of FBXL11 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM49.GATA Binding Pro- 
tein 3 (GATA3, Accession NM_002051) is another 
VGAM356 host target gene. GATA3 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by GATA3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GATA3 BINDING SITE, 
designated SEQ ID:893, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 
[10385] Another function of VGAM356 is therefore inhibition of 
GATA Binding Protein 3 (GATA3, Accession NM_002051). 
Accordingly, utilities of VGAM356 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GATA3. GDP Dissociation Inhibitor 2 
(GDI2, Accession NM.001494) is another VGAM 3 56 host 
target gene. GDI2 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 



by GDI2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GDI2 BINDING SITE, designated SEQ ID:832, 
to the nucleotide sequence of VGAM356 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:691. 
[10386] Another function of VGAM356 is therefore inhibition of 
GDP Dissociation Inhibitor 2 (GDI2, Accession 
NM_001494), a gene which regulates the gdp/gtp ex- 
change reaction of most rab proteins by inhibiting the 
dissociation of gdp from them, and the subsequent bind- 
ing of gtp to them. Accordingly, utilities of VGAM356 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GDI2. The function of 
GDI2 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM49.Huntingtin (Huntington disease) (HD, Accession 
NM_002111) is another VGAM356 host target gene. HD 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by HD, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
HD BINDING SITE, designated SEQ ID:899, to the nu- 
cleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10387] Another function of VGAM356 is therefore inhibition of 
Huntingtin (Huntington disease) (HD, Accession 
NM_002111). Accordingly, utilities of VGAM356 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HD. 5-hydroxytryptamine 
(serotonin) Receptor 2C (HTR2C, Accession NM_000868) 
is another VGAM 3 56 host target gene. HTR2C BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by HTR2C, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
HTR2C BINDING SITE, designated SEQ ID:781, to the nu- 
cleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10388] Another function of VGAM356 is therefore inhibition of 
5-hydroxytryptamine (serotonin) Receptor 2C (HTR2C, 
Accession NM_000868), a gene which activates phospho- 
lipase C and regulates intracellular calcium flux. Accord- 



ingly, utilities of VGAM356 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HTR2C. The function of HTR2C and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM49.LGR6 (Accession 
XM.097508) is another VGAM356 host target gene. LGR6 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by LGR6, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LGR6 BINDING SITE, designated SEQ ID:3302, to the nu- 
cleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 
[10389] Another function of VGAM356 is therefore inhibition of 
LGR6 (Accession XM.097508). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LGR6. Low 
Density Lipoprotein Receptor- related Protein 8, 
Apolipoprotein E Receptor (LRP8, Accession NM_033300) 
is another VGAM 3 56 host target gene. LRP8 BINDING 
SITE1 and LRP8 BINDING SITE2 are HOST TARGET binding 



sites found in untranslated regions of mRNA encoded by 
LRP8, corresponding to HOST TARGET binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of LRP8 BINDING SITE1 and LRP8 BINDING SITE2, 
designated SEQ ID:2326 and SEQ ID:1139 respectively, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 
[10390] Another function of VGAM356 is therefore inhibition of 
Low Density Lipoprotein Receptor-related Protein 8, 
Apolipoprotein E Receptor (LRP8, Accession NM_033300), 
a gene which binds vldl and transports it into cells by en- 
docytosis. Accordingly, utilities of VGAM356 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with LRP8. The function of LRP8 and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to 
VGAM49. Macrophage Scavenger Receptor 1 (MSR1, Acces- 
sion NM.002445) is another VGAM356 host target gene. 
MSR1 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by MSR1, 
corresponding to a HOST TARGET binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of MSR1 BINDING SITE, designated SEQ ID:929, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 
[10391] Another function of VGAM356 is therefore inhibition of 
Macrophage Scavenger Receptor 1 (MSR1, Accession 
NM_002445), a gene which plays a role in endocytosis of 
macromolecules. Accordingly, utilities of VGAM356 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MSR1. The function of 
MSR1 and its association with various diseases and clinical 
conditions, has been established by previous studies, as 
described hereinabove with reference to 
VGAM49.Protocadherin 11 X-linked (PCDH11X, Accession 
NM_032968) is another VGAM 3 56 host target gene. 
PCDH11X BINDING SITE1 and PCDH11X BINDING SITE2 are 
HOST TARGET binding sites found in untranslated regions 
of mRNA encoded by PCDH11X, corresponding to HOST 
TARGET binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III. Table 2 illustrates the comple- 
mentarity of the nucleotide sequences of PCDH11X BIND- 
ING SITE1 and PCDH11X BINDING SITE2, designated SEQ 



ID:2299 and SEQ ID:2301 respectively, to the nucleotide 
sequence of VGAM356 RNA, herein designated VGAM 
RNA, also designated SEQ ID:691. 
[10392] Another function of VGAM356 is therefore inhibition of 
Protocadherin 11 X-linked (PCDH11X, Accession 
NM_032968), a gene which is thought to play a funda- 
mental role in cell-cell recognition essential for the seg- 
mental development and function of the central nervous 
system. Accordingly, utilities of VGAM356 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PCDH11X. The function of 
PCDH11X and its association with various diseases and 
clinical conditions, has been established by previous stud- 
ies, as described hereinabove with reference to 
VGAM49.Protein-L-isoaspartate (D-aspartate) O- 
methyltransferase (PCMT1, Accession NM_005389) is an- 
other VGAM356 host target gene. PCMT1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PCMT1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PCMT1 BIND- 
ING SITE, designated SEQ ID:1205, to the nucleotide se- 



quence of VGAM356 RNA, herein designated VGAM RNA, 
also designated SEQ ID:691. 

[10393] Another function of VGAM356 is therefore inhibition of 

Protein-L-isoaspartate (D-aspartate) O-methyltransferase 
(PCMT1, Accession NM_005389), a gene which catalyzes 
the methyl esterification of l-isoaspartyl and d-aspartyl 
residues in peptides and proteins . Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PCMT1. 
The function of PCMT1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM49. Proliferating Cell Nuclear Antigen (PCNA, Ac- 
cession NM.002592) is another VGAM356 host target 
gene. PCNA BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
PCNA, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of PCNA BINDING SITE, designated SEQ ID:939, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10394] Another function of VGAM356 is therefore inhibition of 



Proliferating Cell Nuclear Antigen (PCNA, Accession 
NM_002592), a gene which is involved in the control of 
eukaryotic dna replication by increasing the polymerase's 
processibility during elongation of the leading strand. Ac- 
cordingly, utilities of VGAM356 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PCNA. The function of PCNA and its associa- 
tion with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VCAM49. Proline Arginine-rich 
End Leucine-rich Repeat Protein (PRELP, Accession 
NM.002725) is another VGAM356 host target gene. PRELP 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by PRELP, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
PRELP BINDING SITE, designated SEQ ID:950, to the nu- 
cleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 
[10395] Another function of VGAM356 is therefore inhibition of 
Proline Arginine-rich End Leucine-rich Repeat Protein 
(PRELP, Accession NM_002725), a gene which is a connec- 



tive tissue glycoprotein of the leucine-rich-repeat (LRR) 
family. Accordingly, utilities of VGAM356 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PRELP. The function of PRELP and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to 
VGAM49.Parathymosin (PTMS, Accession NM.002824) is 
another VGAM356 host target gene. PTMS BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by PTMS, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PTMS BIND- 
ING SITE, designated SEQ ID:958, to the nucleotide se- 
quence of VGAM356 RNA, herein designated VGAM RNA, 
also designated SEQ ID:691. 
[10396] Another function of VGAM356 is therefore inhibition of 
Parathymosin (PTMS, Accession NM_002824), a gene 
which is involved in the regulation of cellular immunity. 
Accordingly, utilities of VGAM356 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PTMS. The function of PTMS and its asso- 



ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM48. Solute Carrier Family 4, 
Sodium Bicarbonate Cotransporter, Member 4 (SLC4A4, 
Accession NM_003759) is another VGAM356 host target 
gene. SLC4A4 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC4A4, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC4A4 BINDING SITE, designated SEQ 
ID:1054, to the nucleotide sequence of VGAM356 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10397] Another function of VGAM356 is therefore inhibition of 
Solute Carrier Family 4, Sodium Bicarbonate Cotrans- 
porter, Member 4 (SLC4A4, Accession NM_003759), a 
gene which is a sodium bicarbonate cotransporter. Ac- 
cordingly, utilities of VGAM356 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC4A4. The function of SLC4A4 and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 



inabove with reference to VGAM49.Trichorhinophalangeal 
Syndrome I (TRPS1, Accession NM_014112) is another 
VGAM356 host target gene. TRPS1 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by TRPS1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of TRPS1 BINDING SITE, 
designated SEQ ID: 1471, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 
[10398] Another function of VGAM356 is therefore inhibition of 
Trichorhinophalangeal Syndrome I (TRPS1, Accession 
NM_014112), a gene which may function as a transcrip- 
tional activator protein. Accordingly, utilities of VGAM356 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TRPS1. The func- 
tion of TRPS1 and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM49.ARS2 (Accession NM.015908) is another 
VGAM 3 56 host target gene. ARS2 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 



of mRNA encoded by ARS2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of ARS2 BINDING SITE, 
designated SEQ ID: 1650, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10399] Another function of VGAM356 is therefore inhibition of 
ARS2 (Accession NM_015908). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ARS2. 
Bromodomain Containing 4 (BRD4, Accession 
NM.058243) is another VGAM356 host target gene. BRD4 
BINDING SITE is HOST TARGET binding site found in the 
3^ untranslated region of mRNA encoded by BRD4, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
BRD4 BINDING SITE, designated SEQ ID:2368, to the nu- 
cleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10400] Another function of VGAM356 is therefore inhibition of 
Bromodomain Containing 4 (BRD4, Accession 



NM_058243). Accordingly, utilities of VGAM356 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BRD4. CAPN13 (Accession 
NM.144575) is another VGAM356 host target gene. 
CAPN13 BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by 
CAPN13, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CAPN13 BINDING SITE, designated SEQ 
ID:2485, to the nucleotide sequence of VGAM356 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10401] Another function of VGAM356 is therefore inhibition of 
CAPN13 (Accession NM_144575). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAPN13. 
Cat Eye Syndrome Chromosome Region, Candidate 6 
(CECR6, Accession NM.031890) is another VGAM356 host 
target gene. CECR6 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by CECR6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 



Table 2 illustrates the complementarity of the nucleotide 
sequences of CECR6 BINDING SITE, designated SEQ 
ID:2218, to the nucleotide sequence of VGAM356 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10402] Another function of VGAM356 is therefore inhibition of 
Cat Eye Syndrome Chromosome Region, Candidate 6 
(CECR6, Accession NM_031890). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CECR6. 
DKFZP434I0714 (Accession XM.098247) is another 
VGAM 3 56 host target gene. DKFZP434I0714 BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by DKFZP434I0714, correspond- 
ing to a HOST TARGET binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III. Table 2 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP434I0714 BINDING SITE, designated SEQ ID:3362, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10403] Another function of VGAM356 is therefore inhibition of 
DKFZP434I0714 (Accession XM_098247). Accordingly, 
utilities of VGAM356 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with DKFZP434I0714. DKFZP564G092 (Accession 
NM_015601) is another VGAM356 host target gene. DK- 
FZP564G092 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZP564G092, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of DKFZP564G092 BINDING SITE, 
designated SEQ ID: 1639, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 
[10404] Another function of VGAM356 is therefore inhibition of 
DKFZP564G092 (Accession NM.015601). Accordingly, 
utilities of VGAM356 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564G092. DKFZp564K142 (Accession 
NM_032121) is another VGAM356 host target gene. DK- 
FZp564K142 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZp564K142, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 



nucleotide sequences of DKFZp564K142 BINDING SITE, 
designated SEQ ID:2231, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10405] Another function of VGAM356 is therefore inhibition of 
DKFZp564K142 (Accession NM.032121). Accordingly, 
utilities of VGAM356 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp564K142. DKFZp566D234 (Accession 
XM.030162) is another VGAM356 host target gene. DK- 
FZp566D234 BINDING SITE is HOST TARGET binding site 
found in the 3 N untranslated region of mRNA encoded by 
DKFZp566D234, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of DKFZp566D234 BINDING SITE, 
designated SEQ ID:2612, to the nucleotide sequence of 
VGAM 3 56 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10406] Another function of VGAM356 is therefore inhibition of 
DKFZp566D234 (Accession XM_030162). Accordingly, 
utilities of VGAM356 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with DKFZp566D234. DKFZP566I1024 (Accession 
XM.046506) is another VGAM356 host target gene. DK- 
FZP566I1024 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZP566I1024, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of DKFZP566I1024 BINDING SITE, 
designated SEQ ID:2878, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 
[10407] Another function of VGAM356 is therefore inhibition of 
DKFZP566I1024 (Accession XM.046506). Accordingly, 
utilities of VGAM356 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP566I1024. EPI64 (Accession XM.170997) is an- 
other VGAM356 host target gene. EPI64 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by EPI64, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of EPI64 BIND- 
ING SITE, designated SEQ ID:3681, to the nucleotide se- 



quence of VGAM356 RNA, herein designated VGAM RNA, 
also designated SEQ ID:691. 

[10408] Another function of VGAM356 is therefore inhibition of 
EPI64 (Accession XM.170997). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EPI64. 
FLJ00012 (Accession XM.058426) is another VGAM356 
host target gene. FLJ00012 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ00012, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ00012 BINDING SITE, 
designated SEQ ID:2985, to the nucleotide sequence of 
VGAM 3 56 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10409] Another function of VGAM356 is therefore inhibition of 

FLJ00012 (Accession XM.058426). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00012. 
FLJ10460 (Accession NM.018097) is another VGAM356 
host target gene. FLJ10460 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 



encoded by FLJ 10460, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10460 BINDING SITE, 
designated SEQ ID: 1778, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10410] Another function of VGAM356 is therefore inhibition of 

FLJ10460 (Accession NM_018097). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10460. 
FLJ10687 (Accession NM.018178) is another VGAM356 
host target gene. FLJ10687 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ 10687, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10687 BINDING SITE, 
designated SEQ ID: 1793, to the nucleotide sequence of 
VGAM 3 56 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10411] Another function of VGAM356 is therefore inhibition of 

FLJ10687 (Accession NM_018178). Accordingly, utilities of 



VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10687. 
FLJ10738 (Accession NM.018199) is another VGAM356 
host target gene. FLJ 10738 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 10738, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ10738 BINDING SITE, 
designated SEQ ID: 1799, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 
HO 412 ] Another function of VGAM356 is therefore inhibition of 

FLJ10738 (Accession NM_018199). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10738. 
FLJ13158 (Accession NM.024909) is another VGAM356 
host target gene. FLJ13158 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ13158, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ13158 BINDING SITE, 



designated SEQ ID:2109, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10413] Another function of VGAM356 is therefore inhibition of 

FLJ13158 (Accession NM_024909). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13158. 
FLJ20294 (Accession NM.017749) is another VGAM356 
host target gene. FLJ20294 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ20294, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20294 BINDING SITE, 
designated SEQ ID: 1747, to the nucleotide sequence of 
VGAM 3 56 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10414] Another function of VGAM356 is therefore inhibition of 

FLJ20294 (Accession NM.017749). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20294. 
FLJ21657 (Accession NM.022483) is another VGAM356 
host target gene. FLJ21657 BINDING SITE is HOST TARGET 



binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ21657, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ21657 BINDING SITE, 
designated SEQ ID:1991, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 
[10415] Another function of VGAM356 is therefore inhibition of 

FLJ21657 (Accession NM.022483). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21657. 
GT650 (Accession NM_052851) is another VGAM356 host 
target gene. GT650 BINDING SITE is HOST TARGET binding 
site found in the 3^ untranslated region of mRNA encoded 
by GT650, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of GT650 BINDING SITE, designated SEQ 
ID:2341, to the nucleotide sequence of VGAM 3 56 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10416] Another function of VGAM356 is therefore inhibition of 



GT650 (Accession NM_052851). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GT650. 
Hairy/enhancer-of-split Related with YRPW Motif 2 (HEY2, 
Accession NM.012259) is another VGAM356 host target 
gene. HEY2 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
HEY2, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of HEY2 BINDING SITE, designated SEQ ID: 1420, 
to the nucleotide sequence of VGAM356 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:691. 
[10417] Another function of VGAM356 is therefore inhibition of 

Hairy/enhancer-of-split Related with YRPW Motif 2 (HEY2, 
Accession NM_012259). Accordingly, utilities of VGAM356 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HEY2. Hyperme- 
thylated In Cancer 2 (HIC2, Accession XM.036937) is an- 
other VGAM356 host target gene. HIC2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by HIC2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of HIC2 BINDING 
SITE, designated SEQ ID:2717, to the nucleotide sequence 
of VGAM356 RNA, herein designated VGAM RNA, also 
designated SEQ ID:691. 
[10418] Another function of VGAM356 is therefore inhibition of 
Hypermethylated In Cancer 2 (HIC2, Accession 
XM.036937). Accordingly, utilities of VGAM 3 56 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HIC2. HOOK3 (Accession 
NM.032410) is another VGAM 3 56 host target gene. 
HOOK3 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by 
HOOK3, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of HOOK3 BINDING SITE, designated SEQ 
ID:2249, to the nucleotide sequence of VGAM 3 56 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10419] Another function of VGAM356 is therefore inhibition of 
HOOK3 (Accession NM_032410). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with HOOK3. 
Interleukin 1 Receptor Accessory Protein-like 1 (IL1RAPL1, 
Accession NM.014271) is another VGAM356 host target 
gene. IL1RAPL1 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by IL1RAPL1, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of IL1RAPL1 BINDING SITE, designated 
SEQ ID:1488, to the nucleotide sequence of VGAM356 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10420] Another function of VGAM356 is therefore inhibition of 

Interleukin 1 Receptor Accessory Protein-like 1 (IL1RAPL1, 
Accession NM.014271). Accordingly, utilities of VGAM356 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IL1RAPL1. KALI 
(Accession NM.052931) is another VGAM356 host target 
gene. KALI BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
KALI, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 



quences of KALI BINDING SITE, designated SEQ ID:2347, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10421] Another function of VGAM356 is therefore inhibition of 
KALI (Accession NM_052931). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KALI. 
KIAA0077 (Accession XM.040158) is another VGAM356 
host target gene. KIAA0077 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA0077, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0077 BINDING SITE, 
designated SEQ ID:2773, to the nucleotide sequence of 
VGAM 3 56 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10422] Another function of VGAM356 is therefore inhibition of 
KIAA0077 (Accession XM.040158). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0077. KIAA0089 (Accession XM_046056) is another 
VGAM 3 56 host target gene. KIAA0089 BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0089, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0089 BINDING SITE, designated SEQ ID:2873, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10423] Another function of VGAM356 is therefore inhibition of 
KIAA0089 (Accession XM.046056). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0089. KIAA0286 (Accession XM_043118) is another 
VGAM 3 56 host target gene. KIAA0286 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0286, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0286 BINDING SITE, designated SEQ ID:2814, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10424] Another function of VGAM356 is therefore inhibition of 



KIAA0286 (Accession XM_043118). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0286. KIAA0295 (Accession XM.042833) is another 
VGAM356 host target gene. KIAA0295 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0295, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0295 BINDING SITE, designated SEQ ID:2808, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 
[10425] Another function of VGAM356 is therefore inhibition of 
KIAA0295 (Accession XM.042833). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0295. KIAA0342 (Accession XM.047357) is another 
VGAM 3 56 host target gene. KIAA0342 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0342, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of 
KIAA0342 BINDING SITE, designated SEQ ID:2890, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10426] Another function of VGAM356 is therefore inhibition of 
KIAA0342 (Accession XM_047357). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0342. KIAA0564 (Accession XM.038664) is another 
VGAM 3 56 host target gene. KIAA0564 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0564, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0564 BINDING SITE, designated SEQ ID:2743, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10427] Another function of VGAM356 is therefore inhibition of 
KIAA0564 (Accession XM_038664). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0564. KIAA0630 (Accession XM_1 14729) is another 



VGAM356 host target gene. KIAA0630 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0630, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0630 BINDING SITE, designated SEQ ID:3465, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 
[10428] Another function of VGAM356 is therefore inhibition of 
KIAA0630 (Accession XM.114729). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0630. KIAA0662 (Accession XM.088539) is another 
VGAM 3 56 host target gene. KIAA0662 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA0662, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0662 BINDING SITE, designated SEQ ID:3215, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 



[10429] Another function of VGAM356 is therefore inhibition of 
KIAA0662 (Accession XM.088539). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0662. KIAA0830 (Accession XM.045759) is another 
VGAM356 host target gene. KIAA0830 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0830, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0830 BINDING SITE, designated SEQ ID:2866, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10430] Another function of VGAM356 is therefore inhibition of 
KIAA0830 (Accession XM.045759). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0830. KIAA0964 (Accession NM_014902) is another 
VGAM 3 56 host target gene. KIAA0964 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA0964, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA0964 BINDING SITE, designated SEQ ID: 1579, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10431] Another function of VGAM356 is therefore inhibition of 
KIAA0964 (Accession NM_014902). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0964. KIAA1076 (Accession XM.037523) is another 
VGAM 3 56 host target gene. KIAA1076 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1076, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1076 BINDING SITE, designated SEQ ID:2723, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10432] Another function of VGAM356 is therefore inhibition of 
KIAA1076 (Accession XM_037523). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1076. KIAA1181 (Accession XM.043340) is another 
VGAM356 host target gene. KIAA1181 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1181, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1181 BINDING SITE, designated SEQ ID:2817, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 
[10433] Another function of VGAM356 is therefore inhibition of 
KIAA1181 (Accession XM_043340). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1181. KIAA1319 (Accession NM.020770) is another 
VGAM 3 56 host target gene. KIAA1319 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1319, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1319 BINDING SITE, designated SEQ ID:1925, to the 
nucleotide sequence of VGAM356 RNA, herein designated 



VGAM RNA, also designated SEQ ID:691. 

[10434] Another function of VGAM356 is therefore inhibition of 
KIAA1319 (Accession NM_020770). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1319. KIAA1522 (Accession XM.036299) is another 
VGAM 3 56 host target gene. KIAA1522 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1522, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1522 BINDING SITE, designated SEQ ID:2708, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10435] Another function of VGAM356 is therefore inhibition of 
KIAA1522 (Accession XM.036299). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1522. KIAA1906 (Accession XM_055095) is another 
VGAM 3 56 host target gene. KIAA1906 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1906, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1906 BINDING SITE, designated SEQ ID:2971, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 
[10436] Another function of VGAM356 is therefore inhibition of 
KIAA1906 (Accession XM_055095). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1906. Mitogen-activated Protein Kinase 6 (MAPK6, 
Accession NM.002748) is another VGAM 3 56 host target 
gene. MAPK6 BINDING SITE is HOST TARGET binding site 
found in the 5 N untranslated region of mRNA encoded by 
MAPK6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MAPK6 BINDING SITE, designated SEQ 
ID:952, to the nucleotide sequence of VGAM356 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10437] Another function of VGAM356 is therefore inhibition of 
Mitogen-activated Protein Kinase 6 (MAPK6, Accession 



NM_002748). Accordingly, utilities of VGAM356 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MAPK6. MGC13138 
(Accession NM.033410) is another VGAM356 host target 
gene. MGC13138 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by MGC13138, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of MGC13138 BINDING SITE, desig- 
nated SEQ ID:2332, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 
[10438] Another function of VGAM356 is therefore inhibition of 
MGC13138 (Accession NM_033410). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC13138. MGC2742 (Accession NM.023938) is another 
VGAM 3 56 host target gene. MGC2742 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by MGC2742, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of MGC2742 
BINDING SITE, designated SEQ ID:2040, to the nucleotide 
sequence of VGAM356 RNA, herein designated VGAM 
RNA, also designated SEQ ID:691. 

[10439] Another function of VGAM356 is therefore inhibition of 
MGC2742 (Accession NM.023938). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC2742. MGC32043 (Accession NM.144582) is another 
VGAM 3 56 host target gene. MGC32043 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by MGC32043, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
MGC32043 BINDING SITE, designated SEQ ID:2486, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10440] Another function of VGAM356 is therefore inhibition of 
MGC32043 (Accession NM.144582). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC32043. Nuclear Factor of Activated T-cells 5, Tonic- 



ity-responsive (NFAT5, Accession NM_138714) is another 
VGAM356 host target gene. NFAT5 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by NFAT5, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of NFAT5 BINDING SITE, 
designated SEQ ID:2452, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 
[10441] Another function of VGAM356 is therefore inhibition of 
Nuclear Factor of Activated T-cells 5, Tonicity-responsive 
(NFAT5, Accession NM.138714). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NFAT5. 
Oxysterol Binding Protein-like 8 (OSBPL8, Accession 
NM_020841) is another VGAM 3 56 host target gene. OS- 
BPL8 BINDING SITE is HOST TARGET binding site found in 
the 3 X untranslated region of mRNA encoded by OSBPL8, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of OSBPL8 BINDING SITE, designated SEQ 



ID:1929, to the nucleotide sequence of VGAM356 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10442] Another function of VGAM356 is therefore inhibition of 
Oxysterol Binding Protein-like 8 (OSBPL8, Accession 
NM_020841). Accordingly, utilities of VGAM356 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL8. RAB10, Member 
RAS Oncogene Family (RAB10, Accession XM.097979) is 
another VGAM 3 56 host target gene. RAB10 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by RAB10, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RAB10 BIND- 
ING SITE, designated SEQ ID:3337, to the nucleotide se- 
quence of VGAM356 RNA, herein designated VGAM RNA, 
also designated SEQ ID:691. 

[10443] Another function of VGAM356 is therefore inhibition of 
RAB10, Member RAS Oncogene Family (RAB10, Accession 
XM_097979). Accordingly, utilities of VGAM 3 56 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB10. RAN Binding Protein 



1 (RANBP1, Accession NM.002882) is another VGAM3 56 
host target gene. RANBP1 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by RANBP1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of RANBP1 BINDING SITE, 
designated SEQ ID:969, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 
[10444] Another function of VGAM356 is therefore inhibition of 
RAN Binding Protein 1 (RANBP1, Accession NM.002882). 
Accordingly, utilities of VGAM356 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RAN BP 1. Ras Association (RalGDS/AF-6) 
Domain Family 2 (RASSF2, Accession NM.014737) is an- 
other VGAM356 host target gene. RASSF2 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by RASSF2, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of RASSF2 BIND- 
ING SITE, designated SEQ ID:1537, to the nucleotide se- 



quence of VGAM356 RNA, herein designated VGAM RNA, 
also designated SEQ ID:691. 

[10445] Another function of VCAM356 is therefore inhibition of 
Ras Association (RalGDS/AF-6) Domain Family 2 (RASSF2, 
Accession NM_014737). Accordingly, utilities of VGAM356 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RASSF2. Serine/ 
threonine Kinase 22D (spermiogenesis associated) 
(STK22D, Accession NM.032028) is another VGAM356 
host target gene. STK22D BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by STK22D, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of STK22D BINDING SITE, 
designated SEQ ID:2226, to the nucleotide sequence of 
VGAM 3 56 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10446] Another function of VGAM356 is therefore inhibition of 
Serine/threonine Kinase 22D (spermiogenesis associated) 
(STK22D, Accession NM_032028). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with STK22D. 



Synaptojanin 2 (SYNJ2, Accession XM.029746) is another 
VGAM356 host target gene. SYNJ2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SYNJ2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SYNJ2 BINDING SITE, 
designated SEQ ID:2606, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 
[10447] Another function of VGAM356 is therefore inhibition of 
Synaptojanin 2 (SYNJ2, Accession XM.029746). Accord- 
ingly, utilities of VGAM356 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYNJ2. TBLR1 (Accession NM.024665) is another 
VGAM 3 56 host target gene. TBLR1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by TBLR1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of TBLR1 BINDING SITE, 
designated SEQ ID:2079, to the nucleotide sequence of 
VGAM 3 56 RNA, herein designated VGAM RNA, also desig- 



nated SEQID:691. 
[10448] Another function of VGAM356 is therefore inhibition of 
TBLR1 (Accession NM.024665). Accordingly, utilities of 
VGAM356 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TBLR1. 
Transmembrane 9 Superfamily Member 1 (TM9SF1, Ac- 
cession NM_006405) is another VGAM356 host target 
gene. TM9SF1 BINDING SITE is HOST TARGET binding site 
found in the 3 x untranslated region of mRNA encoded by 
TM9SF1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TM9SF1 BINDING SITE, designated SEQ 
ID:1296, to the nucleotide sequence of VGAM356 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:691. 

[10449] Another function of VGAM356 is therefore inhibition of 
Transmembrane 9 Superfamily Member 1 (TM9SF1, Ac- 
cession NM.006405). Accordingly, utilities of VGAM356 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TM9SF1. Unc- 
51-like Kinase 2 (C. elegans) (ULK2, Accession 
NM.014683) is another VGAM356 host target gene. ULK2 



BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by ULK2, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
ULK2 BINDING SITE, designated SEQ ID:1523, to the nu- 
cleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 
[10450] Another function of VGAM356 is therefore inhibition of 
Unc-51-like Kinase 2 (C. elegans) (ULK2, Accession 
NM.014683). Accordingly, utilities of VGAM356 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ULK2. Unc-5 Homolog D (C. 
elegans) (UNC5D, Accession NM_080872) is another 
VGAM 3 56 host target gene. UNC5D BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by UNC5D, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of UNC5D BINDING 
SITE, designated SEQ ID:2393, to the nucleotide sequence 
of VGAM356 RNA, herein designated VGAM RNA, also 
designated SEQ ID:691. 



[10451] Another function of VGAM356 is therefore inhibition of 
Unc-5 Homolog D (C. elegans) (UNC5D, Accession 
NM_080872). Accordingly, utilities of VGAM356 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with UNC5D. LOC121219 
(Accession XM.058544) is another VGAM356 host target 
gene. LOC121219 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by LOC121219, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC121219 BINDING SITE, desig- 
nated SEQ ID:2988, to the nucleotide sequence of 
VGAM356 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:691. 

[10452] Another function of VGAM356 is therefore inhibition of 

LOC121219 (Accession XM.058544). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC121219. LOC128077 (Accession XM.059208) is an- 
other VGAM356 host target gene. LOC128077 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC128077, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC128077 BINDING SITE, designated SEQ ID:3006, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10453] Another function of VGAM356 is therefore inhibition of 

LOC128077 (Accession XM_059208). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC128077. LOC143451 (Accession XM.084521) is an- 
other VGAM356 host target gene. LOC143451 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC143451, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143451 BINDING SITE, designated SEQ ID:3058, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10454] Another function of VGAM356 is therefore inhibition of 

LOC143451 (Accession XM_084521). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC143451. LOC145125 (Accession XM_085025) is an- 
other VGAM356 host target gene. LOC145125 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC145125, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145125 BINDING SITE, designated SEQ ID:3075, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 
[10455] Another function of VGAM356 is therefore inhibition of 

LOC145125 (Accession XM_085025). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145125. LOC149351 (Accession XM.086503) is an- 
other VGAM356 host target gene. LOC149351 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC149351, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149351 BINDING SITE, designated SEQ ID:3131, to 



the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10456] Another function of VGAM356 is therefore inhibition of 

LOC149351 (Accession XM_086503). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149351. LOC149722 (Accession XM.097709) is an- 
other VGAM356 host target gene. LOC149722 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149722, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149722 BINDING SITE, designated SEQ ID:3312, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10457] Another function of VGAM356 is therefore inhibition of 

LOC149722 (Accession XM_097709). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149722. LOC149837 (Accession XM.097747) is an- 
other VGAM356 host target gene. LOC149837 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 



translated region of mRNA encoded by LOC149837, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149837 BINDING SITE, designated SEQ ID:3318, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10458] Another function of VGAM356 is therefore inhibition of 

LOC149837 (Accession XM_097747). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC149837. LOC150054 (Accession XM.097797) is an- 
other VGAM356 host target gene. LOC150054 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC150054, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150054 BINDING SITE, designated SEQ ID:3323, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10459] Another function of VGAM356 is therefore inhibition of 

LOC150054 (Accession XM_097797). Accordingly, utilities 



of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150054. LOC150150 (Accession XM_097820) is an- 
other VGAM356 host target gene. LOC150150 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC150150, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150150 BINDING SITE, designated SEQ ID:3324, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 
[10460] Another function of VGAM356 is therefore inhibition of 

LOC150150 (Accession XM_097820). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150150. LOC150225 (Accession XM.097870) is an- 
other VGAM356 host target gene. LOC150225 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC150225, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC150225 BINDING SITE, designated SEQ ID:3327, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10461] Another function of VGAM356 is therefore inhibition of 

LOC150225 (Accession XM_097870). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC150225. LOC152816 (Accession XM.098270) is an- 
other VGAM356 host target gene. LOC152816 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC152816, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152816 BINDING SITE, designated SEQ ID:3364, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10462] Another function of VGAM356 is therefore inhibition of 

LOC152816 (Accession XM_098270). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC152816. LOC155038 (Accession XM_088130) is an- 
other VGAM356 host target gene. LOC155038 BINDING 



SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC155038, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155038 BINDING SITE, designated SEQ ID:3198, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10463] Another function of VGAM356 is therefore inhibition of 

LOC155038 (Accession XM_088130). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC155038. LOC158629 (Accession XM.098972) is an- 
other VGAM356 host target gene. LOC158629 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158629, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158629 BINDING SITE, designated SEQ ID:3394, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10464] Another function of VGAM356 is therefore inhibition of 



LOC158629 (Accession XM_098972). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158629. LOC158943 (Accession XM.018400) is an- 
other VGAM356 host target gene. LOC158943 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158943, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158943 BINDING SITE, designated SEQ ID:2572, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 
[10465] Another function of VGAM356 is therefore inhibition of 

LOC158943 (Accession XM_018400). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158943. LOC170082 (Accession XM_093092) is an- 
other VGAM356 host target gene. LOC170082 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC170082, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC170082 BINDING SITE, designated SEQ ID:3254, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10466] Another function of VGAM356 is therefore inhibition of 

LOC170082 (Accession XM_093092). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC170082. LOC199920 (Accession XM.114056) is an- 
other VGAM356 host target gene. LOC199920 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC199920, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199920 BINDING SITE, designated SEQ ID:3436, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10467] Another function of VGAM356 is therefore inhibition of 

LOC199920 (Accession XM_114056). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC199920. LOC2 19667 (Accession XM_166098) is an- 



other VGAM356 host target gene. LOC219667 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19667, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219667 BINDING SITE, designated SEQ ID:3516, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 
[10468] Another function of VGAM356 is therefore inhibition of 

LOC2 19667 (Accession XM_166098). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19667. LOC220279 (Accession XM.169083) is an- 
other VGAM356 host target gene. LOC220279 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC220279, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220279 BINDING SITE, designated SEQ ID:3653, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 



[10469] Another function of VGAM356 is therefore inhibition of 

LOC220279 (Accession XM_169083). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC220279. LOC221830 (Accession XM.166508) is an- 
other VGAM356 host target gene. LOC221830 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221830, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221830 BINDING SITE, designated SEQ ID:3567, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10470] Another function of VGAM356 is therefore inhibition of 

LOC221830 (Accession XM.166508). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC221830. LOC222166 (Accession XM.168425) is an- 
other VGAM356 host target gene. LOC222166 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222166, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222166 BINDING SITE, designated SEQ ID:3635, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10471] Another function of VGAM356 is therefore inhibition of 

LOC222166 (Accession XM.168425). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222166. LOC254440 (Accession XM.173126) is an- 
other VGAM356 host target gene. LOC254440 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 54440, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254440 BINDING SITE, designated SEQ ID:3729, to 
the nucleotide sequence of VGAM356 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:691. 

[10472] Another function of VGAM356 is therefore inhibition of 

LOC254440 (Accession XM_173126). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC254440. LOC51123 (Accession XM.018277) is an- 
other VGAM356 host target gene. LOC51123 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51123, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51123 BINDING SITE, designated SEQ ID:2571, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 
[10473] Another function of VGAM356 is therefore inhibition of 
LOC51123 (Accession XM_018277). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51123. LOC51596 (Accession NM.015921) is another 
VGAM 3 56 host target gene. LOC51596 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC51596, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC51596 BINDING SITE, designated SEQ ID:1651, to the 
nucleotide sequence of VGAM356 RNA, herein designated 



VGAM RNA, also designated SEQ ID:691. 

[10474] Another function of VGAM356 is therefore inhibition of 
LOC51596 (Accession NM_015921). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51596. LOC84570 (Accession NM.032518) is another 
VGAM 3 56 host target gene. LOC84570 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC84570, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC84570 BINDING SITE, designated SEQ ID:2257, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10475] Another function of VGAM356 is therefore inhibition of 
LOC84570 (Accession NM_032518). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC84570. LOC92710 (Accession XM_046811) is another 
VGAM 3 56 host target gene. LOC92710 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC92710, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC92710 BINDING SITE, designated SEQ ID:2885, to the 
nucleotide sequence of VGAM356 RNA, herein designated 
VGAM RNA, also designated SEQ ID:691. 

[10476] Another function of VGAM356 is therefore inhibition of 
LOC92710 (Accession XM_046811). Accordingly, utilities 
of VGAM356 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC92710. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 357 (VGAM357) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10477] VGAM357 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM357 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10478] VGAM357 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 



VGAM357 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 
[10479] VGAM357 gene encodes a VGAM357 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM357 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM357 precursor RNA is designated SEQ 
ID:343, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:343 is 
located at position 2870 relative to the genome of Vac- 
cinia Virus. 

[10480] VGAM357 precursor RNA folds onto itself, forming 

VGAM357 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10481] An enzyme complex designated DICER COMPLEX, x dices x 



the VGAM357 folded precursor RNA into VGAM357 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 81%) nucleotide se- 
quence of VGAM357 RNA is designated SEQ ID:692, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10482] VGAM357 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM357 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM357 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[10483] VGAM357 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM357 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 



cleotide sequence of VGAM357 RNA is an accurate or a 
partial inversed- reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM357 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM357 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[10484] The complementary binding of VGAM357 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM357 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM357 host tar- 
get RNA into VGAM357 host target protein, herein desig- 



nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10485] it is appreciated that VGAM357 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM357 host target genes. The mRNA of 
each one of this plurality of VGAM357 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM357 RNA, herein designated VGAM 
RNA, and which when bound by VGAM357 RNA causes in- 
hibition of translation of respective one or more VGAM357 
host target proteins. 

[10486] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM357 gene, herein designated VGAM GENE, on one or 
more VGAM357 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 



also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10487] | t j S yet further appreciated that a function of VGAM357 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM357 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM357 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM357 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10488] Nucleotide sequences of the VGAM357 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM357 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM357 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM357 are further 
described hereinbelow with reference to Table 1. 



[10489] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM357 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM357 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10490] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM357 gene, herein designated VGAM is 
inhibition of expression of VGAM357 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM357 correlate with, and may be deduced 
from, the identity of the target genes which VGAM357 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10491] Fanconi Anemia, Complementation Group F (FANCF, Ac- 
cession NM.022725) is a VGAM357 host target gene. 
FANCF BINDING SITE is HOST TARGET binding site found 
in the 3 X untranslated region of mRNA encoded by FANCF, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of FANCF BINDING SITE, designated SEQ ID: 1997, 



to the nucleotide sequence of VGAM357 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:692. 

[10492] a function of VGAM357 is therefore inhibition of Fanconi 
Anemia, Complementation Group F (FANCF, Accession 
NM.022725). Accordingly, utilities of VGAM357 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FANCF. G Protein-coupled 
Receptor 65 (GPR65, Accession XM.007392) is another 
VGAM357 host target gene. GPR65 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by GPR65, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of GPR65 BINDING SITE, 
designated SEQ ID:2544, to the nucleotide sequence of 
VGAM357 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:692. 

[10493] Another function of VGAM357 is therefore inhibition of G 
Protein-coupled Receptor 65 (GPR65, Accession 
XM.007392). Accordingly, utilities of VGAM357 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR65. Lamin Bl (LMNB1, 
Accession NM.005573) is another VGAM357 host target 



gene. LMNB1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
LMNB1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of LMNB1 BINDING SITE, designated SEQ 
ID:1226, to the nucleotide sequence of VGAM357 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:692. 

[10494] Another function of VGAM357 is therefore inhibition of 

Lamin Bl (LMNB1, Accession NM.005573), a gene which is 
thought to provide a framework for the nuclear envelope 
and may also interact with chromatin. Accordingly, utili- 
ties of VGAM357 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LMNB1. The function of LMNB1 and its association with 
various diseases and clinical conditions, has been estab- 
lished by previous studies, as described hereinabove with 
reference to VGAM50. Multiple Endocrine Neoplasia I 
(MEN1, Accession XM.167804) is another VGAM357 host 
target gene. MEN1 BINDING SITE is HOST TARGET binding 
site found in the 5 X untranslated region of mRNA encoded 
by MEN1, corresponding to a HOST TARGET binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of MEN1 BINDING SITE, designated SEQ 
ID:3600, to the nucleotide sequence of VGAM357 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:692. 

[10495] Another function of VGAM357 is therefore inhibition of 
Multiple Endocrine Neoplasia I (MEN1, Accession 
XM.167804). Accordingly, utilities of VGAM357 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MEN1. Pleiomorphic Ade- 
noma Gene 1 (PLAG1, Accession NM.002655) is another 
VGAM357 host target gene. PLAG1 BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by PLAG1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of PLAG1 BINDING SITE, 
designated SEQ ID:944, to the nucleotide sequence of 
VGAM357 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:692. 

[10496] Another function of VGAM357 is therefore inhibition of 
Pleiomorphic Adenoma Gene 1 (PLAG1, Accession 



NM_002655), a gene which contains a zinc finger domain. 
Accordingly, utilities of VGAM357 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PLAG1. The function of PLAG1 and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM50.S100 Calcium Binding 
Protein All (calgizzarin) (S100A11, Accession 
NM_005620) is another VGAM357 host target gene. 
S100A11 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
S100A11, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of S100A11 BINDING SITE, designated SEQ 
ID:1231, to the nucleotide sequence of VGAM357 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:692. 

[10497] Another function of VGAM357 is therefore inhibition of 

S100 Calcium Binding Protein All (calgizzarin) (S100A11, 
Accession NM.005620), a gene which is a tissue/cell type 
specific calcium-binding protein that interacts with target 
proteins to link extracellular stimuli to cellular responses; 



member of the S100 family. Accordingly, utilities of 
VGAM357 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with S100A11. 
The function of S100A11 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM50.Solute Carrier Family 9 (sodium/hydrogen ex- 
changer), Isoform 6 (SLC9A6, Accession NM.006359) is 
another VGAM357 host target gene. SLC9A6 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by SLC9A6, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of SLC9A6 
BINDING SITE, designated SEQ ID:1290, to the nucleotide 
sequence of VGAM357 RNA, herein designated VGAM 
RNA, also designated SEQ ID:692. 
[10498] Another function of VGAM357 is therefore inhibition of 
Solute Carrier Family 9 (sodium/hydrogen exchanger), 
Isoform 6 (SLC9A6, Accession NM_006359), a gene which 
is involved electroneutral exchange of protons for na+ 
and k+ across the mitochondrial inner membrane. Ac- 
cordingly, utilities of VGAM357 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with SLC9A6. The function of SLC9A6 and its as- 
sociation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM50. Superoxide Dismutase 
2, Mitochondrial (SOD2, Accession NM_000636) is another 
VGAM357 host target gene. SOD2 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by SOD2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of SOD2 BINDING SITE, 
designated SEQ ID:766, to the nucleotide sequence of 
VGAM357 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:692. 
[10499] Another function of VGAM357 is therefore inhibition of 
Superoxide Dismutase 2, Mitochondrial (SOD2, Accession 
NM_000636), a gene which is intramitochondrial free rad- 
ical scavenging enzyme. When he has polymorphism in 
signal peptides he could couse diseases of distribution. 
Accordingly, utilities of VGAM357 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SOD2. The function of SOD2 and its asso- 



ciation with various diseases and clinical conditions, has 
been established by previous studies, as described here- 
inabove with reference to VGAM50.Baculoviral IAP Repeat- 
containing 2 (BIRC2, Accession XM_040717) is another 
VGAM357 host target gene. BIRC2 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by BIRC2, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of BIRC2 BINDING SITE, 
designated SEQ ID:2784, to the nucleotide sequence of 
VGAM357 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:692. 
[10500] Another function of VGAM357 is therefore inhibition of 
Baculoviral IAP Repeat-containing 2 (BIRC2, Accession 
XM_040717). Accordingly, utilities of VGAM357 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BIRC2. Chromosome X 
Open Reading Frame 1 (CXorfl, Accession NM.004709) is 
another VGAM357 host target gene. CXorfl BINDING SITE 
is HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by CXorfl, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of CXorfl BIND- 
ING SITE, designated SEQ ID:1145, to the nucleotide se- 
quence of VGAM357 RNA, herein designated VGAM RNA, 
also designated SEQ ID:692. 
[10501] Another function of VGAM357 is therefore inhibition of 

Chromosome X Open Reading Frame 1 (CXorfl, Accession 
NM_004709). Accordingly, utilities of VGAM357 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CXorfl. KIAA0367 
(Accession XM.041018) is another VGAM357 host target 
gene. KIAA0367 BINDING SITE is HOST TARGET binding 
site found in the 3 N untranslated region of mRNA encoded 
by KIAA0367, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0367 BINDING SITE, designated 
SEQ ID:2787, to the nucleotide sequence of VGAM357 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:692. 

[10502] Another function of VGAM357 is therefore inhibition of 
KIAA0367 (Accession XM_041018). Accordingly, utilities 
of VGAM357 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA0367. KIAA1321 (Accession XM.030856) is another 
VGAM357 host target gene. KIAA1321 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1321, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1321 BINDING SITE, designated SEQ ID:2627, to the 
nucleotide sequence of VGAM357 RNA, herein designated 
VGAM RNA, also designated SEQ ID:692. 
[10503] Another function of VGAM357 is therefore inhibition of 
KIAA1321 (Accession XM_030856). Accordingly, utilities 
of VGAM357 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1321. KIAA1718 (Accession XM_034823) is another 
VGAM357 host target gene. KIAA1718 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by KIAA1718, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1718 BINDING SITE, designated SEQ ID:2686, to the 



nucleotide sequence of VGAM357 RNA, herein designated 
VGAM RNA, also designated SEQ ID:692. 

[10504] Another function of VGAM357 is therefore inhibition of 
KIAA1718 (Accession XM_034823). Accordingly, utilities 
of VGAM357 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1718. KIAA1789 (Accession XM.040486) is another 
VGAM357 host target gene. KIAA1789 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by KIAA1789, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1789 BINDING SITE, designated SEQ ID:2781, to the 
nucleotide sequence of VGAM357 RNA, herein designated 
VGAM RNA, also designated SEQ ID:692. 

[10505] Another function of VGAM357 is therefore inhibition of 
KIAA1789 (Accession XM_040486). Accordingly, utilities 
of VGAM357 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1789. PR02964 (Accession NM_018547) is another 
VGAM357 host target gene. PR02964 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by PR02964, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of PR02964 
BINDING SITE, designated SEQ ID: 1842, to the nucleotide 
sequence of VGAM357 RNA, herein designated VGAM 
RNA, also designated SEQ ID:692. 
[10506] Another function of VGAM357 is therefore inhibition of 

PR02964 (Accession NM.018547). Accordingly, utilities of 
VGAM357 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR02964. 
Solute Carrier Family 17 (sodium-dependent inorganic 
phosphate cotransporter), Member 6 (SLC17A6, Accession 
NM.020346) is another VGAM357 host target gene. 
SLC17A6 BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
SLC17A6, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SLC17A6 BINDING SITE, designated SEQ 
ID:1912, to the nucleotide sequence of VGAM357 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:692. 



[10507] Another function of VGAM357 is therefore inhibition of 
Solute Carrier Family 17 (sodium-dependent inorganic 
phosphate cotransporter), Member 6 (SLC17A6, Accession 
NM_020346). Accordingly, utilities of VGAM357 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC17A6. TNF Receptor- 
associated Factor 3 (TRAF3, Accession XM_007256) is an- 
other VGAM357 host target gene. TRAF3 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by TRAF3, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of TRAF3 BIND- 
ING SITE, designated SEQ ID:2542, to the nucleotide se- 
quence of VGAM357 RNA, herein designated VGAM RNA, 
also designated SEQ ID:692. 

[10508] Another function of VGAM357 is therefore inhibition of 
TNF Receptor-associated Factor 3 (TRAF3, Accession 
XM.007256). Accordingly, utilities of VGAM357 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRAF3. LOC151361 
(Accession XM.098048) is another VGAM357 host target 
gene. LOC151361 BINDING SITE is HOST TARGET binding 



site found in the 3 X untranslated region of mRNA encoded 
by LOC151361, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC151361 BINDING SITE, desig- 
nated SEQ ID:3344, to the nucleotide sequence of 
VGAM357 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:692. 

[10509] Another function of VGAM357 is therefore inhibition of 

LOC151361 (Accession XM.098048). Accordingly, utilities 
of VGAM357 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC151361. LOC158714 (Accession XM.088650) is an- 
other VGAM357 host target gene. LOC158714 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158714, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158714 BINDING SITE, designated SEQ ID:3224, to 
the nucleotide sequence of VGAM357 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:692. 

[10510] Another function of VGAM357 is therefore inhibition of 



LOC158714 (Accession XM_088650). Accordingly, utilities 
of VGAM357 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC158714. LOC2 19667 (Accession XM.166098) is an- 
other VGAM357 host target gene. LOC219667 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19667, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219667 BINDING SITE, designated SEQ ID:3518, to 
the nucleotide sequence of VGAM357 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:692. 
[10511] Another function of VGAM357 is therefore inhibition of 

LOC2 19667 (Accession XM.166098). Accordingly, utilities 
of VGAM357 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC219667. LOC91565 (Accession XM.039231) is an- 
other VGAM357 host target gene. LOC91565 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC91565, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 



trates the complementarity of the nucleotide sequences of 
LOC91565 BINDING SITE, designated SEQ ID:2749, to the 
nucleotide sequence of VGAM357 RNA, herein designated 
VGAM RNA, also designated SEQ ID:692. 

[10512] Another function of VGAM357 is therefore inhibition of 
LOC91565 (Accession XM_039231). Accordingly, utilities 
of VGAM357 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91565. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 358 (VGAM358) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10513] VGAM358 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM358 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10514] VGAM358 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM358 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 



human genome. 
[10515] VGAM358 gene encodes a VCAM3 58 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM358 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM358 precursor RNA is designated SEQ 
ID:344, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:344 is 
located at position 151547 relative to the genome of Vac- 
cinia Virus. 

[10516] VGAM358 precursor RNA folds onto itself, forming 

VGAM358 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
'hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10517] An enzyme complex designated DICER COMPLEX, 'dices' 
the VGAM358 folded precursor RNA into VGAM358 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 



long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 92%) nucleotide se- 
quence of VGAM358 RNA is designated SEQ ID:693, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10518] VGAM358 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM358 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM358 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 

[10519] VGAM358 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM358 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM358 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 



quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM358 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM358 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[10520] The complementary binding of VGAM358 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM358 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM358 host tar- 
get RNA into VGAM358 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 



[10521] | t j S appreciated that VGAM358 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM358 host target genes. The mRNA of 
each one of this plurality of VGAM358 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM358 RNA, herein designated VGAM 
RNA, and which when bound by VGAM358 RNA causes in- 
hibition of translation of respective one or more VGAM358 
host target proteins. 

[10522] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM358 gene, herein designated VGAM GENE, on one or 
more VGAM358 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 



though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10523] | t j S yet further appreciated that a function of VGAM358 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM358 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM358 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM358 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10524] Nucleotide sequences of the VGAM358 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM358 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM358 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM358 are further 
described hereinbelow with reference to Table 1. 

[10525] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 



Fig. 1, found on VGAM358 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VCAM358 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10526] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM358 gene, herein designated VGAM is 
inhibition of expression of VGAM358 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM358 correlate with, and may be deduced 
from, the identity of the target genes which VGAM358 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10527] Ets Homologous Factor (EHF, Accession NM.012153) is a 
VGAM358 host target gene. EHF BINDING SITE is HOST 
TARGET binding site found in the 3^ untranslated region 
of mRNA encoded by EHF, corresponding to a HOST TAR- 
GET binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of EHF BINDING SITE, desig- 
nated SEQ ID:1411, to the nucleotide sequence of 
VGAM358 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:693. 



[10528] a function of VGAM358 is therefore inhibition of Ets Ho- 
mologous Factor (EHF, Accession NM_012153), a gene 
which is Member of the ESE subfamily of Ets transcription 
factors. Accordingly, utilities of VGAM358 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with EHF. The function of EHF has been 
established by previous studies. By searching an EST 
database, Kas et al. (2000) identified an EST with se- 
quence similarity to the ETS domain of human ESE1 (ELF3; 
602191). They obtained a full-length cDNA encoding EHF, 
which they called ESE3, by using 5-prime RACE on human 
prostate cDNA. RT-PCR analysis identified 2 alternatively 
spliced forms of ESE3, ESE3a and ESE3b. Sequence analy- 
sis predicted that ESE3a encodes a 277-amino acid pro- 
tein with a molecular mass of 32.3 kD, while ESE3b en- 
codes a 300-amino acid protein with a molecular mass of 
34.9 kD. The C-terminal ETS domain of ESE3 is 84% and 
65% identical to the ETS domains of ESE1 and ESE2 (ELF5; 
605169), respectively. Northern blot analysis detected a 
5.9-kb ESE3 transcript in pancreas and prostate, with 
lower levels detected in kidney and colon. Dot blot analy- 
sis detected high levels of ESE3 expression in salivary 
gland, prostate, and trachea, with lower levels detected in 



colon, mammary gland, pancreas, lung, stomach, ap- 
pendix, fetal kidney, and fetal lung. Using RT-PCR on pri- 
mary and tumor-derived cell lines, the authors detected 
expression of ESE3 in tumor cells of epithelial origin. Gel- 
shift experiments showed binding of ESE3 to 3 high- 
affinity binding sites in the MET (OMIM Ref. No. 164860) 
promoter. Cotransfection of ESE3 expression vectors with 
a MET promoter-luciferase reporter construct demon- 
strated that both ESE3a and ESE3b act as transcriptional 
activators on this promoter. Kleinbaum et al. (1999) 
mapped the EHF gene to llpl2 by somatic cell hybrid 
analysis and FISH. 

[10529] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10530] Kas, K.; Finger, E.; Grail, F.; Gu, X.; Akbarali, Y.; Boltax, J.; 
Weiss, A.; Oettgen, P.; Kapeller, R.; Libermann, T. A. : ESE- 
3, a novel member of an epithelium-specific Ets transcrip- 
tion factor subfamily, demonstrates different target gene 
specificity from ESE-l.J. Biol. Chem. 275: 2986-2998, 
2000. ; and 

[10531] Kleinbaum, L. A.; Duggan, C.; Ferreira, E.; Coffey, G. P.; 
Buttice, G.; Burton, F. H. : Human chromosomal localiza- 



tion, tissue/tumor expression, and regulatory function of 
the ets fami. 

[10532] Further studies establishing the function and utilities of 
EHF are found in John Hopkins OMIM database record ID 
605439, and in sited publications numbered 1071-1072 
listed in the bibliography section hereinbelow, which are 
also hereby incorporated by reference. Chromosome 9 
Open Reading Frame 5 (C9orf5, Accession NM.032012) is 
another VGAM358 host target gene. C9orf5 BINDING SITE 
is HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by C9orf5, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of C9orf5 BIND- 
ING SITE, designated SEQ ID:2225, to the nucleotide se- 
quence of VGAM358 RNA, herein designated VGAM RNA, 
also designated SEQ ID:693. 

[10533] Another function of VGAM358 is therefore inhibition of 

Chromosome 9 Open Reading Frame 5 (C9orf5, Accession 
NM.032012). Accordingly, utilities of VGAM358 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C9orf5. KIAA1546 
(Accession XM.042301) is another VGAM358 host target 



gene. KIAA1546 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by KIAA1546, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1546 BINDING SITE, designated 
SEQ ID:2805, to the nucleotide sequence of VGAM358 
RNA, herein designated VGAM RNA, also designated SEQ 
ID:693. 

[10534] Another function of VGAM358 is therefore inhibition of 
KIAA1546 (Accession XM_042301). Accordingly, utilities 
of VGAM358 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1546. LOC253263 (Accession XM.173102) is another 
VGAM358 host target gene. LOC253263 BINDING SITE is 
HOST TARGET binding site found in the 3^ untranslated 
region of mRNA encoded by LOC253263, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC253263 BINDING SITE, designated SEQ ID:3724, to the 
nucleotide sequence of VGAM358 RNA, herein designated 
VGAM RNA, also designated SEQ ID:693. 



[10535] Another function of VGAM358 is therefore inhibition of 

LOC253263 (Accession XM_173102). Accordingly, utilities 
of VGAM358 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253263. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 359 (VGAM359) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10536] VGAM359 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM359 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10537] VGAM359 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM359 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10538] VGAM359 gene encodes a VGAM359 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM359 



precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM359 precursor RNA is designated SEQ 
ID:345, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:345 is 
located at position 151270 relative to the genome of Vac- 
cinia Virus. 

[10539] VGAM359 precursor RNA folds onto itself, forming 

VGAM359 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
^ hairpin structure \ As is well known in the art, this 
x hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10540] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM359 folded precursor RNA into VGAM359 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (over 84%) nucleotide se- 
quence of VGAM359 RNA is designated SEQ ID:694, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10541] VGAM359 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM359 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM359 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3 N UTR respectively. 

[10542] VGAM359 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM359 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM359 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 



number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM359 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM359 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[10543] The complementary binding of VGAM359 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM359 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM359 host tar- 
get RNA into VGAM359 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10544] | t j S appreciated that VGAM359 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM359 host target genes. The mRNA of 
each one of this plurality of VGAM359 host target genes 



comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM359 RNA, herein designated VGAM 
RNA, and which when bound by VGAM359 RNA causes in- 
hibition of translation of respective one or more VGAM359 
host target proteins. 
[10545] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM359 gene, herein designated VGAM GENE, on one or 
more VGAM359 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 



[10546] | t j S y et further appreciated that a function of VGAM359 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM359 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM359 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM359 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10547] Nucleotide sequences of the VGAM359 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced N VGAM359 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM359 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM359 are further 
described hereinbelow with reference to Table 1. 

[10548] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM359 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM359 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 



ence to Table 2. 

[10549] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM359 gene, herein designated VGAM is 
inhibition of expression of VGAM359 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM359 correlate with, and may be deduced 
from, the identity of the target genes which VGAM359 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10550] Breast Cancer 1, Early Onset (BRCA1, Accession 

NM.007294) is a VGAM359 host target gene. BRCA1 
BINDING SITE1 through BRCA1 BINDING SITE11 are HOST 
TARGET binding sites found in untranslated regions of 
mRNA encoded by BRCA1, corresponding to HOST TAR- 
GET binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III. Table 2 illustrates the complementar- 
ity of the nucleotide sequences of BRCA1 BINDING SITE1 
through BRCA1 BINDING SITE11, designated SEQ ID:1380, 
SEQ ID:1381, SEQ ID:1382, SEQ ID:1383, SEQ ID:1384, 
SEQ ID:1385, SEQ ID:1386, SEQ ID:1387, SEQ ID:1388, 
SEQ ID: 1389 and SEQ ID: 1391 respectively, to the nu- 
cleotide sequence of VGAM359 RNA, herein designated 
VGAM RNA, also designated SEQ ID:694. 



[10551] a function of VGAM359 is therefore inhibition of Breast 
Cancer 1, Early Onset (BRCA1, Accession NM_007294). 
Accordingly, utilities of VGAM359 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with BRCA1. Trichorhinophalangeal Syndrome I 
(TRPS1, Accession NM.014112) is another VGAM359 host 
target gene. TRPS1 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by TRPS1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of TRPS1 BINDING SITE, designated SEQ 
ID:1470, to the nucleotide sequence of VGAM359 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:694. 

[10552] Another function of VGAM359 is therefore inhibition of 
Trichorhinophalangeal Syndrome I (TRPS1, Accession 
NM_014112), a gene which may function as a transcrip- 
tional activator protein. Accordingly, utilities of VGAM359 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TRPS1. The func- 
tion of TRPS1 and its association with various diseases 
and clinical conditions, has been established by previous 



studies, as described hereinabove with reference to 
VGAM49.FLJ23323 (Accession NM.024654) is another 
VGAM359 host target gene. FLJ23323 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ23323, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of FLJ23323 
BINDING SITE, designated SEQ ID:2077, to the nucleotide 
sequence of VGAM359 RNA, herein designated VGAM 
RNA, also designated SEQ ID:694. 
[10553] Another function of VGAM359 is therefore inhibition of 

FLJ23323 (Accession NM_024654). Accordingly, utilities of 
VGAM359 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23323. 
KIAA0057 (Accession NM.012288) is another VGAM359 
host target gene. KIAA0057 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0057, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0057 BINDING SITE, 
designated SEQ ID: 1421, to the nucleotide sequence of 



VGAM359 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:694. 

[10554] Another function of VGAM359 is therefore inhibition of 
KIAA0057 (Accession NM.012288). Accordingly, utilities 
of VGAM359 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0057. LOC145439 (Accession XM.085144) is another 
VGAM359 host target gene. LOC145439 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC145439, corresponding 
to a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC145439 BINDING SITE, designated SEQ ID:3079, to the 
nucleotide sequence of VGAM359 RNA, herein designated 
VGAM RNA, also designated SEQ ID:694. 

[10555] Another function of VGAM359 is therefore inhibition of 

LOC145439 (Accession XM_085144). Accordingly, utilities 
of VGAM359 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC145439. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 



dress Messenger 360 (VGAM360) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10556] VGAM360 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM360 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10557] VGAM360 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM360 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10558] VGAM 3 60 gene encodes a VGAM 3 60 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM360 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM360 precursor RNA is designated SEQ 
ID:346, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:346 is 
located at position 180452 relative to the genome of Vac- 
cinia Virus. 



[10559] VGAM360 precursor RN A folds onto itself, forming 

VGAM360 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure^, is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10560] An enzyme complex designated DICER COMPLEX, x dices x 
the VGAM 3 60 folded precursor RNA into VGAM360 RNA, 
herein designated VGAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 85%) nucleotide se- 
quence of VGAM360 RNA is designated SEQ ID:695, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10561] VGAM360 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 60 host target RNA, herein designated VGAM 



HOST TARGET RNA. VGAM360 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 X untranslated region, a protein coding region 
and a 3 X untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 
[10562] VGAM360 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM360 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM360 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM 3 60 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM360 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 



sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10563] The complementary binding of VGAM360 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM360 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 60 host tar- 
get RNA into VGAM360 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10564] it i S appreciated that VGAM360 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM360 host target genes. The mRNA of 
each one of this plurality of VGAM360 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM360 RNA, herein designated VGAM 
RNA, and which when bound by VGAM360 RNA causes in- 
hibition of translation of respective one or more VGAM360 
host target proteins. 

[10565] ^ is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM360 gene, herein designated VGAM GENE, on one or 
more VGAM360 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 
x Perspective: Glimpses of a tiny RNA world " , Science 
294,779 (2001)). 
[10566] it is yet further appreciated that a function of VGAM360 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM360 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM360 correlate 
with, and may be deduced from, the identity of the host 



target genes which VGAM360 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10567] Nucleotide sequences of the VGAM360 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
x diced x VGAM 3 60 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM360 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM360 are further 
described hereinbelow with reference to Table 1. 

[10568] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM360 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM360 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10569] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM360 gene, herein designated VGAM is 
inhibition of expression of VGAM360 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM360 correlate with, and may be deduced 
from, the identity of the target genes which VGAM360 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10570] DKFZP434G1411 (Accession XM.166383) is a VGAM360 
host target gene. DKFZP434G1411 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by DKFZP434G1411, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of DK- 
FZP434G1411 BINDING SITE, designated SEQ ID:3554, to 
the nucleotide sequence of VGAM360 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:695. 

[10571] a function of VGAM 3 60 is therefore inhibition of DK- 

FZP434G1411 (Accession XM.166383). Accordingly, utili- 
ties of VGAM360 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434G1411. DKFZP564I052 (Accession XM.039660) 
is another VGAM 3 60 host target gene. DKFZP564I052 
BINDING SITE is HOST TARGET binding site found in the 
3 X untranslated region of mRNA encoded by DK- 
FZP564I052, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 



cleotide sequences of DKFZP564I052 BINDING SITE, des- 
ignated SEQ ID:2760, to the nucleotide sequence of 
VGAM360 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:695. 

[10572] Another function of VGAM360 is therefore inhibition of 

DKFZP564I052 (Accession XM.039660). Accordingly, utili- 
ties of VGAM360 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564I052. Kelch-like 8 (Drosophila) (KLHL8, Acces- 
sion XM.031735) is another VGAM360 host target gene. 
KLHL8 BINDING SITE is HOST TARGET binding site found 
in the 3 N untranslated region of mRNA encoded by KLHL8, 
corresponding to a HOST TARGET binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III. Table 2 
illustrates the complementarity of the nucleotide se- 
quences of KLHL8 BINDING SITE, designated SEQ ID:2639, 
to the nucleotide sequence of VGAM360 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:695. 

[10573] Another function of VGAM360 is therefore inhibition of 
Kelch-like 8 (Drosophila) (KLHL8, Accession XM.031735). 
Accordingly, utilities of VGAM360 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KLHL8. Extracellular Link Domain Con- 



taining 1 (XLKD1, Accession NM_006691) is another 
VGAM360 host target gene. XLKD1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by XLKD1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of XLKD1 BINDING SITE, 
designated SEQ ID: 1323, to the nucleotide sequence of 
VGAM360 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:695. 
[10574] Another function of VGAM360 is therefore inhibition of 

Extracellular Link Domain Containing 1 (XLKD1, Accession 
NM.006691). Accordingly, utilities of VGAM360 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with XLKD1. LOC51003 
(Accession NM_016060) is another VGAM360 host target 
gene. LOC51003 BINDING SITE is HOST TARGET binding 
site found in the 3 x untranslated region of mRNA encoded 
by LOC51003, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of LOC51003 BINDING SITE, desig- 
nated SEQ ID: 1658, to the nucleotide sequence of 



VGAM360 RNA, herein designated VGAM RNA, also desig- 
nated SEQID:695. 

[10575] Another function of VGAM360 is therefore inhibition of 
LOC51003 (Accession NM_016060). Accordingly, utilities 
of VGAM360 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC51003. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 361 (VGAM361) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10576] VGAM361 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM361 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10577] VGAM 361 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM361 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10578] VGAM 361 gene encodes a VGAM361 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM361 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM361 precursor RNA is designated SEQ 
ID:347, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQ ID:347 is 
located at position 183817 relative to the genome of Vac- 
cinia Virus. 

[10579] VGAM 361 precursor RNA folds onto itself, forming 

VGAM361 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10580] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM361 folded precursor RNA into VGAM361 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 80%) nucleotide se- 
quence of VGAM361 RNA is designated SEQ ID:696, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10581] VGAM361 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM361 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 361 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 X UTR, PROTEIN 
CODING and 3^UTR respectively. 

[10582] VGAM 361 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM361 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM361 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM361 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM361 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[10583] jhe complementary binding of VGAM361 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 361 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM361 host tar- 
get RNA into VGAM361 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10584] it j S appreciated that VGAM361 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM361 host target genes. The mRNA of 
each one of this plurality of VGAM3 61 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM361 RNA, herein designated VGAM 
RNA, and which when bound by VGAM361 RNA causes in- 
hibition of translation of respective one or more VGAM361 
host target proteins. 
[10585] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM361 gene, herein designated VGAM GENE, on one or 
more VGAM361 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10586] it is yet further appreciated that a function of VGAM361 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM361 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM361 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM361 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10587] Nucleotide sequences of the VGAM361 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^diced^ VGAM361 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM361 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 361 are further 
described hereinbelow with reference to Table 1. 

[10588] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM361 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM361 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10589] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM361 gene, herein designated VGAM is 
inhibition of expression of VGAM361 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM361 correlate with, and may be deduced 
from, the identity of the target genes which VGAM361 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10590] Glucosaminyl (N-acetyl) Transferase 2, l-branching En- 
zyme (GCNT2, Accession NM_001491) is a VGAM361 host 
target gene. GCNT2 BINDING SITE is HOST TARGET bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by GCNT2, corresponding to a HOST TARGET bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III. Table 2 illustrates the complementarity of the 
nucleotide sequences of GCNT2 BINDING SITE, designated 
SEQ ID:831, to the nucleotide sequence of VGAM361 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:696. 

[10591] a function of VGAM361 is therefore inhibition of Glu- 



cosaminyl (N-acetyl) Transferase 2, l-branching Enzyme 
(GCNT2, Accession NM_001491), a gene which converts 
linear into branched poly-n-acetyllactosaminoglycans. 
Accordingly, utilities of VGAM361 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GCNT2. The function of GCNT2 and its 
association with various diseases and clinical conditions, 
has been established by previous studies, as described 
hereinabove with reference to VGAM56.BLP1 (Accession 
NM.031940) is another VGAM361 host target gene. BLP1 
BINDING SITE1 and BLP1 BINDING SITE2 are HOST TARGET 
binding sites found in untranslated regions of mRNA en- 
coded by BLP1, corresponding to HOST TARGET binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of BLP1 BINDING SITE1 and BLP1 BIND- 
ING SITE2, designated SEQ ID:2222 and SEQ ID:2371 re- 
spectively, to the nucleotide sequence of VGAM361 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:696. 

[10592] Another function of VGAM361 is therefore inhibition of 
BLP1 (Accession NM_031940). Accordingly, utilities of 
VGAM361 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with BLP1. 
LOC253891 (Accession XM.170485) is another VGAM361 
host target gene. LOC253891 BINDING SITE is HOST TAR- 
GET binding site found in the 5 X untranslated region of 
mRNA encoded by LOC253891, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC253891 BINDING 
SITE, designated SEQ ID:3654, to the nucleotide sequence 
of VGAM361 RNA, herein designated VGAM RNA, also 
designated SEQ ID:696. 

[10593] Another function of VGAM361 is therefore inhibition of 

LOC253891 (Accession XM_170485). Accordingly, utilities 
of VGAM361 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253891. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 362 (VGAM362) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10594] VGAM362 is a novel bioinformatically detected regulatory, 



non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM362 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10595] VGAM362 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM362 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10596] VGAM362 gene encodes a VGAM362 precursor RNA, 

herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM362 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM362 precursor RNA is designated SEQ 
ID:348, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:348 is 
located at position 183735 relative to the genome of Vac- 
cinia Virus. 

[10597] VGAM362 precursor RNA folds onto itself, forming 

VGAM362 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
x hairpin structure x , is typical of RNA encoded by miRNA 



genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 
[10598] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM362 folded precursor RNA into VGAM362 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 71%) nucleotide se- 
quence of VGAM 3 62 RNA is designated SEQ ID:697, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10599] VGAM362 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM362 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 62 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5" untranslated region, a protein coding region 
and a 3" untranslated region, designated 5"UTR, PROTEIN 
CODING and 3"UTR respectively. 



[10600] VGAM362 RNA, herein designated VGAM RNA, binds com- 
plementarity to one or more host target binding sites lo- 
cated in untranslated regions of VGAM362 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM362 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 
sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM362 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM362 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3^UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10601] The complementary binding of VGAM362 RNA, herein 



designated VGAM RNA, to host target binding sites on 
VGAM362 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM362 host tar- 
get RNA into VGAM362 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10602] | t j S appreciated that VGAM362 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 
a plurality of VGAM362 host target genes. The mRNA of 
each one of this plurality of VGAM362 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM362 RNA, herein designated VGAM 
RNA, and which when bound by VGAM362 RNA causes in- 
hibition of translation of respective one or more VGAM362 
host target proteins. 

[10603] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM362 gene, herein designated VGAM GENE, on one or 
more VGAM362 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 



known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun C, 
x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10604] | t j S yet further appreciated that a function of VCAM362 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM362 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM362 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM362 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10605] Nucleotide sequences of the VGAM362 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 



^dicecT VGAM362 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM362 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM362 are further 
described hereinbelow with reference to Table 1. 

[10606] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM362 host target RNA, and schematic 
representation of the complementarity of each of these 
host target binding sites to VGAM362 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10607] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM362 gene, herein designated VGAM is 
inhibition of expression of VGAM362 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM362 correlate with, and may be deduced 
from, the identity of the target genes which VGAM362 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10608] Adenylosuccinate Synthase (ADSS, Accession XM.049992) 
is a VGAM 3 62 host target gene. ADSS BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 



region of mRNA encoded by ADSS, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of ADSS BIND- 
ING SITE, designated SEQ ID:2925, to the nucleotide se- 
quence of VGAM362 RNA, herein designated VGAM RNA, 
also designated SEQ ID:697. 
[10609] a function of VGAM362 is therefore inhibition of Adenylo- 
succinate Synthase (ADSS, Accession XM_049992), a gene 
which plays an important role in the de novo pathway of 
purine nucleotide biosynthesis. Accordingly, utilities of 
VGAM362 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADSS. The 
function of ADSS and its association with various diseases 
and clinical conditions, has been established by previous 
studies, as described hereinabove with reference to 
VGAM57.Caspase 6, Apoptosis-related Cysteine Protease 
(CASP6, Accession NM.032992) is another VGAM362 host 
target gene. CASP6 BINDING SITE1 and CASP6 BINDING 
SITE2 are HOST TARGET binding sites found in untrans- 
lated regions of mRNA encoded by CASP6, corresponding 
to HOST TARGET binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 



complementarity of the nucleotide sequences of CASP6 
BINDING SITE1 and CASP6 BINDING SITE2, designated SEQ 
ID:2305 and SEQ ID:810 respectively, to the nucleotide 
sequence of VGAM362 RNA, herein designated VGAM 
RNA, also designated SEQ ID:697. 
[10610] Another function of VGAM 3 62 is therefore inhibition of 
Caspase 6, Apoptosis-related Cysteine Protease (CASP6, 
Accession NM_032992), a gene which involves in the acti- 
vation cascade of caspases responsible for apoptosis exe- 
cution. Accordingly, utilities of VGAM362 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with CASP6. The function of CASP6 and 
its association with various diseases and clinical condi- 
tions, has been established by previous studies, as de- 
scribed hereinabove with reference to 
VGAM 5 7. Coagulation Factor II (thrombin) Receptor (F2R, 
Accession NM_001992) is another VGAM362 host target 
gene. F2R BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
F2R, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of F2R BINDING SITE, designated SEQ ID:879, to 



the nucleotide sequence of VGAM362 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:697. 

[10611] Another function of VGAM362 is therefore inhibition of 
Coagulation Factor II (thrombin) Receptor (F2R, Accession 
NM_001992), a gene which Thrombin receptor; G protein- 
coupled receptor involved in platelet activation. Accord- 
ingly, utilities of VGAM362 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with F2R. The function of F2R and its association with 
various diseases and clinical conditions, has been estab- 
lished by previous studies, as described hereinabove with 
reference to VGAM 5 7. G Protein-coupled Receptor Kinase 
7 (GPRK7, Accession NM.139209) is another VGAM362 
host target gene. GPRK7 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by GPRK7, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of GPRK7 BINDING SITE, des- 
ignated SEQ ID:2476, to the nucleotide sequence of 
VGAM362 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:697. 

[10612] Another function of VGAM362 is therefore inhibition of G 



Protein-coupled Receptor Kinase 7 (GPRK7, Accession 
NM_139209), a gene which may play a role in signal 
transduction pathways that involve calcium as a second 
messenger. Accordingly, utilities of VGAM362 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with GPRK7. The function of GPRK7 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM57.Neuroligin 
1 (NLGN1, Accession NM.014932) is another VGAM362 
host target gene. NLGN1 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by NLGN1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of NLGN1 BINDING SITE, des- 
ignated SEQ ID: 1591, to the nucleotide sequence of 
VGAM362 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:697. 
[10613] Another function of VGAM362 is therefore inhibition of 
Neuroligin 1 (NLGN1, Accession NM.014932), a gene 
which may trigger the de novo formation of presynaptic 
structure. Accordingly, utilities of VGAM362 include diag- 



nosis, prevention and treatment of diseases and clinical 
conditions associated with NLGN1. The function of NLGN1 
and its association with various diseases and clinical con- 
ditions, has been established by previous studies, as de- 
scribed hereinabove with reference to VGAM57.APC10 
(Accession NM.014885) is another VGAM362 host target 
gene. APC10 BINDING SITE is HOST TARGET binding site 
found in the 5 X untranslated region of mRNA encoded by 
APC10, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of APC10 BINDING SITE, designated SEQ 
ID: 1574, to the nucleotide sequence of VGAM362 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:697. 

[10614] Another function of VGAM362 is therefore inhibition of 
APC10 (Accession NM.014885). Accordingly, utilities of 
VGAM362 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APC10. 
Chromosome 20 Open Reading Frame 139 (C20orfl39, 
Accession XM.097749) is another VGAM362 host target 
gene. C20orfl39 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 



by C20orfl39, corresponding to a HOST TARGET binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III. Table 2 illustrates the complementarity of the nu- 
cleotide sequences of C20orfl39 BINDING SITE, desig- 
nated SEQ ID:3319, to the nucleotide sequence of 
VGAM362 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:697. 

[10615] Another function of VGAM362 is therefore inhibition of 
Chromosome 20 Open Reading Frame 139 (C20orfl39, 
Accession XM.097749). Accordingly, utilities of VGAM362 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl39. 
FLJ11186 (Accession NM.018353) is another VGAM362 
host target gene. FLJ11186 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ11186, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ11186 BINDING SITE, 
designated SEQ ID:1818, to the nucleotide sequence of 
VGAM362 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:697. 

[10616] Another function of VGAM362 is therefore inhibition of 



FLJ11186 (Accession NM_018353). Accordingly, utilities of 
VGAM362 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11186. 
FLJ22116 (Accession NM.024624) is another VGAM362 
host target gene. FLJ22116 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by FLJ22116, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22116 BINDING SITE, 
designated SEQ ID:2073, to the nucleotide sequence of 
VGAM362 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:697. 
[10617] Another function of VGAM362 is therefore inhibition of 

FLJ22116 (Accession NM.024624). Accordingly, utilities of 
VGAM362 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22116. 
FLJ32978 (Accession NM.144625) is another VGAM362 
host target gene. FLJ32978 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ32978, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 



of the nucleotide sequences of FLJ32978 BINDING SITE, 
designated SEQ ID:2487, to the nucleotide sequence of 
VGAM362 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:697. 

[10618] Another function of VGAM362 is therefore inhibition of 

FLJ32978 (Accession NM.144625). Accordingly, utilities of 
VGAM362 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32978. 
KIAA1164 (Accession XM.045358) is another VGAM362 
host target gene. KIAA1164 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIAA1164, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA1164 BINDING SITE, 
designated SEQ ID:2862, to the nucleotide sequence of 
VGAM362 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:697. 

[10619] Another function of VGAM362 is therefore inhibition of 
KIAA1164 (Accession XM_045358). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1164. KIAA1762 (Accession XM_033370) is another 



VGAM362 host target gene. KIAA1762 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1762, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1762 BINDING SITE, designated SEQ ID:2668, to the 
nucleotide sequence of VGAM362 RNA, herein designated 
VGAM RNA, also designated SEQ ID:697. 
[10620] Another function of VGAM362 is therefore inhibition of 
KIAA1762 (Accession XM_033370). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1762. KIAA1918 (Accession XM.054951) is another 
VGAM362 host target gene. KIAA1918 BINDING SITE is 
HOST TARGET binding site found in the 5^ untranslated 
region of mRNA encoded by KIAA1918, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1918 BINDING SITE, designated SEQ ID:2969, to the 
nucleotide sequence of VGAM362 RNA, herein designated 
VGAM RNA, also designated SEQ ID:697. 



[10621] Another function of VGAM362 is therefore inhibition of 
KIAA1918 (Accession XM_054951). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1918. POPX1 (Accession NM.014906) is another 
VGAM362 host target gene. POPX1 BINDING SITE is HOST 
TARGET binding site found in the 3 X untranslated region 
of mRNA encoded by POPX1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of POPX1 BINDING SITE, 
designated SEQ ID: 1583, to the nucleotide sequence of 
VGAM362 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:697. 

[10622] Another function of VGAM362 is therefore inhibition of 
POPX1 (Accession NM.014906). Accordingly, utilities of 
VGAM362 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with POPX1. 
PRO0800 (Accession NM.018592) is another VGAM 3 62 
host target gene. PRO0800 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by PRO0800, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of PRO0800 BINDING SITE, 
designated SEQ ID:1852, to the nucleotide sequence of 
VGAM362 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:697. 

[10623] Another function of VGAM362 is therefore inhibition of 

PRO0800 (Accession NM_018592). Accordingly, utilities of 
VGAM362 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0800. 
LOC142779 (Accession XM.084337) is another VGAM 3 62 
host target gene. LOC142779 BINDING SITE is HOST TAR- 
GET binding site found in the 3 X untranslated region of 
mRNA encoded by LOC142779, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of LOC142779 BINDING 
SITE, designated SEQ ID:3050, to the nucleotide sequence 
of VGAM362 RNA, herein designated VGAM RNA, also 
designated SEQ ID:697. 

[10624] Another function of VGAM362 is therefore inhibition of 

LOC142779 (Accession XM_084337). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC142779. LOC143274 (Accession XM.084477) is an- 
other VGAM362 host target gene. LOC143274 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC143274, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143274 BINDING SITE, designated SEQ ID:3053, to 
the nucleotide sequence of VGAM362 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:697. 
[10625] Another function of VGAM362 is therefore inhibition of 

LOC143274 (Accession XM_084477). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC143274. LOC154089 (Accession XM.087846) is an- 
other VGAM362 host target gene. LOC154089 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC154089, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154089 BINDING SITE, designated SEQ ID:3186, to 
the nucleotide sequence of VGAM362 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:697. 

[10626] Another function of VGAM362 is therefore inhibition of 

LOC154089 (Accession XM.087846). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC154089. LOC169679 (Accession XM.108982) is an- 
other VGAM 3 62 host target gene. LOC169679 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC169679, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169679 BINDING SITE, designated SEQ ID:3404, to 
the nucleotide sequence of VGAM362 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:697. 

[10627] Another function of VGAM362 is therefore inhibition of 

LOC169679 (Accession XM.108982). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC169679. LOC202052 (Accession XM.117355) is an- 
other VGAM362 host target gene. LOC202052 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC202052, cor- 



responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202052 BINDING SITE, designated SEQ ID:3484, to 
the nucleotide sequence of VGAM362 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:697. 

[10628] Another function of VGAM362 is therefore inhibition of 

LOC202052 (Accession XM_117355). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC202052. LOC256021 (Accession XM.172884) is an- 
other VGAM362 host target gene. LOC256021 BINDING 
SITE is HOST TARGET binding site found in the 3' un- 
translated region of mRNA encoded by LOC2 56021, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256021 BINDING SITE, designated SEQ ID:3708, to 
the nucleotide sequence of VGAM362 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:697. 

[10629] Another function of VGAM362 is therefore inhibition of 

LOC256021 (Accession XM.172884). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
LOC256021. LOC91650 (Accession XM.039853) is an- 
other VGAM362 host target gene. LOC91650 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC91650, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91650 BINDING SITE, designated SEQ ID:2765, to the 
nucleotide sequence of VGAM362 RNA, herein designated 
VGAM RNA, also designated SEQ ID:697. 
[10630] Another function of VGAM362 is therefore inhibition of 
LOC91650 (Accession XM.039853). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91650. LOC91752 (Accession XM.040403) is another 
VGAM362 host target gene. LOC91752 BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by LOC91752, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
LOC91752 BINDING SITE, designated SEQ ID:2777, to the 



nucleotide sequence of VGAM362 RNA, herein designated 
VGAM RNA, also designated SEQ ID:697. 

[10631] Another function of VGAM362 is therefore inhibition of 
LOC91752 (Accession XM.040403). Accordingly, utilities 
of VGAM362 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91752. Fig. 1 further provides a conceptual descrip- 
tion of a novel bioinformatically detected viral gene of the 
present invention, referred to here as Viral Genomic Ad- 
dress Messenger 363 (VGAM363) viral gene, which modu- 
lates expression of respective host target genes thereof, 
the function and utility of which host target genes is 
known in the art. 

[10632] VGAM363 is a novel bioinformatically detected regulatory, 
non protein coding, viral micro RNA (miRNA) gene. The 
method by which VGAM363 was detected is described 
hereinabove with reference to Figs. 1-8. 

[10633] VGAM 3 63 gene, herein designated VGAM GENE, is a viral 
gene contained in the genome of Vaccinia Virus. 
VGAM363 host target gene, herein designated VGAM 
HOST TARGET GENE, is a human gene contained in the 
human genome. 

[10634] VGAM 3 63 gene encodes a VGAM363 precursor RNA, 



herein designated VGAM PRECURSOR RNA. Similar to other 
miRNA genes, and unlike most ordinary genes, VGAM363 
precursor RNA does not encode a protein. A nucleotide 
sequence identical or highly similar to the nucleotide se- 
quence of VGAM363 precursor RNA is designated SEQ 
ID:349, and is provided hereinbelow with reference to the 
sequence listing part. Nucleotide sequence SEQID:349 is 
located at position 185510 relative to the genome of Vac- 
cinia Virus. 

[10635] VGAM363 precursor RNA folds onto itself, forming 

VGAM363 folded precursor RNA, herein designated VGAM 
FOLDED PRECURSOR RNA, which has a two-dimensional 
x hairpin structure \ As is well known in the art, this 
"hairpin structure \ is typical of RNA encoded by miRNA 
genes, and is due to the fact that the nucleotide sequence 
of the first half of the RNA encoded by a miRNA gene is an 
accurate or partial inversed-reversed sequence of the nu- 
cleotide sequence of the second half thereof. 

[10636] An enzyme complex designated DICER COMPLEX, "dices" 
the VGAM 3 63 folded precursor RNA into VGAM363 RNA, 
herein designated VGAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (over 87%) nucleotide se- 
quence of VGAM363 RNA is designated SEQ ID:698, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10637] VGAM363 host target gene, herein designated VGAM 

HOST TARGET GENE, encodes a corresponding messenger 
RNA, VGAM 3 63 host target RNA, herein designated VGAM 
HOST TARGET RNA. VGAM 3 63 host target RNA comprises 
three regions, as is typical of mRNA of a protein coding 
gene: a 5 N untranslated region, a protein coding region 
and a 3 N untranslated region, designated 5 N UTR, PROTEIN 
CODING and 3^UTR respectively. 

[10638] VGAM 3 63 RNA, herein designated VGAM RNA, binds com- 
plementarily to one or more host target binding sites lo- 
cated in untranslated regions of VGAM363 host target 
RNA, herein designated VGAM HOST TARGET RNA. This 
complementary binding is due to the fact that the nu- 
cleotide sequence of VGAM363 RNA is an accurate or a 
partial inversed-reversed sequence of the nucleotide se- 
quence of each of the host target binding sites. As an il- 
lustration, Fig. 1 shows three such host target binding 



sites, designated BINDING SITE I, BINDING SITE II and 
BINDING SITE III respectively. It is appreciated that the 
number of host target binding sites shown in Fig. 1 is 
meant as an illustration only, and is not meant to be limit- 
ing - VGAM363 RNA, herein designated VGAM RNA, may 
have a different number of host target binding sites in 
untranslated regions of a VGAM363 host target RNA, 
herein designated VGAM HOST TARGET RNA. It is further 
appreciated that while Fig. 1 depicts host target binding 
sites in the 3 X UTR region, this is meant as an example 
only - these host target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[10639] jhe complementary binding of VGAM363 RNA, herein 
designated VGAM RNA, to host target binding sites on 
VGAM 3 63 host target RNA, herein designated VGAM HOST 
TARGET RNA, such as BINDING SITE I, BINDING SITE II and 
BINDING SITE III, inhibits translation of VGAM 3 63 host tar- 
get RNA into VGAM363 host target protein, herein desig- 
nated VGAM HOST TARGET PROTEIN. VGAM host target 
protein is therefore outlined by a broken line. 

[10640] ^ is appreciated that VGAM363 host target gene, herein 
designated VGAM HOST TARGET GENE, in fact represents 



a plurality of VGAM363 host target genes. The mRNA of 
each one of this plurality of VGAM363 host target genes 
comprises one or more host target binding sites, each 
having a nucleotide sequence which is at least partly com- 
plementary to VGAM363 RNA, herein designated VGAM 
RNA, and which when bound by VGAM363 RNA causes in- 
hibition of translation of respective one or more VGAM363 
host target proteins. 
[10641] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 1 with 
specific reference to translational inhibition exerted by 
VGAM363 gene, herein designated VGAM GENE, on one or 
more VGAM363 host target gene, herein designated 
VGAM HOST TARGET GENE, is in fact common to other 
known non-viral miRNA genes. As mentioned hereinabove 
with reference to the background section, although a spe- 
cific complementary binding site has been demonstrated 
only for some of the known miRNA genes (primarily Lin-4 
and Let- 7), all other recently discovered miRNA genes are 
also believed by those skilled in the art to modulate ex- 
pression of other genes by complementary binding, al- 
though specific complementary binding sites of these 
other miRNA genes have not yet been found (Ruvkun G., 



x Perspective: Glimpses of a tiny RNA world x , Science 
294,779 (2001)). 
[10642] | t j S yet further appreciated that a function of VGAM363 is 
inhibition of expression of host target genes, as part of a 
novel viral mechanism of attacking a host. Accordingly, 
utilities of VGAM363 include diagnosis, prevention and 
treatment of viral infection by Vaccinia Virus. Specific 
functions, and accordingly utilities, of VGAM363 correlate 
with, and may be deduced from, the identity of the host 
target genes which VGAM363 binds and inhibits, and the 
function of these host target genes, as elaborated herein- 
below. 

[10643] Nucleotide sequences of the VGAM363 precursor RNA, 
herein designated VGAM PRECURSOR RNA, and of the 
^ diced ^ VGAM 3 63 RNA, herein designated VGAM RNA, 
and a schematic representation of the secondary folding 
of VGAM363 folded precursor RNA, herein designated 
VGAM FOLDED PRECURSOR RNA, of VGAM 3 63 are further 
described hereinbelow with reference to Table 1. 

[10644] Nucleotide sequences of host target binding sites, such as 
BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 1, found on VGAM363 host target RNA, and schematic 
representation of the complementarity of each of these 



host target binding sites to VGAM363 RNA, herein desig- 
nated VGAM RNA, are described hereinbelow with refer- 
ence to Table 2. 

[10645] As mentioned hereinabove with reference to Fig. 1, a 
function of VGAM363 gene, herein designated VGAM is 
inhibition of expression of VGAM363 target genes. It is 
appreciated that specific functions, and accordingly utili- 
ties, of VGAM363 correlate with, and may be deduced 
from, the identity of the target genes which VGAM363 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[10646] Archain 1 (ARCN1, Accession NM.001655) is a VGAM363 
host target gene. ARCN1 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by ARCN1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of ARCN1 BINDING SITE, des- 
ignated SEQ ID:844, to the nucleotide sequence of 
VGAM 3 63 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:698. 

[10647] a function of VGAM363 is therefore inhibition of Archain 
1 (ARCN1, Accession NM_001655), a gene which plays a 



fundamental role in eukaryotic cell biology. Accordingly, 
utilities of VGAM363 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ARCN1. The function of ARCN1 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM55.Cathepsin K (pycnodysostosis) 
(CTSK, Accession NM.000396) is another VGAM363 host 
target gene. CTSK BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by CTSK, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CTSK BINDING SITE, designated SEQ ID:736, 
to the nucleotide sequence of VGAM363 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:698. 
[10648] Another function of VGAM363 is therefore inhibition of 
Cathepsin K (pycnodysostosis) (CTSK, Accession 
NM_000396). Accordingly, utilities of VGAM 3 63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CTSK. High-mobility Group 
20A (HMG20A, Accession NM_018200) is another 
VGAM 3 63 host target gene. HMG20A BINDING SITE is 



HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by HMG20A, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of HMG20A 
BINDING SITE, designated SEQ ID: 1800, to the nucleotide 
sequence of VGAM363 RNA, herein designated VGAM 
RNA, also designated SEQ ID:698. 
[10649] Another function of VGAM363 is therefore inhibition of 
High-mobility Group 20A (HMG20A, Accession 
NM_018200). Accordingly, utilities of VGAM 3 63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HMG20A. PR Domain Con- 
taining 2, with ZNF Domain (PRDM2, Accession 
NM_012231) is another VGAM 3 63 host target gene. 
PRDM2 BINDING SITE is HOST TARGET binding site found 
in the 3^ untranslated region of mRNA encoded by 
PRDM2, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of PRDM2 BINDING SITE, designated SEQ 
ID:1415, to the nucleotide sequence of VGAM 3 63 RNA, 
herein designated VGAM RNA, also designated SEQ 



ID:698. 

[10650] Another function of VGAM363 is therefore inhibition of PR 
Domain Containing 2, with ZNF Domain (PRDM2, Acces- 
sion NM_012231), a gene which plays a role in transcrip- 
tional regulation during neuronal differentiation and 
pathogenesis of retinoblastoma. Accordingly, utilities of 
VGAM363 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRDM2. 
The function of PRDM2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM55.RNA (guanine-7-) Methyltransferase (RNMT, 
Accession NM.003799) is another VGAM363 host target 
gene. RNMT BINDING SITE is HOST TARGET binding site 
found in the 3^ untranslated region of mRNA encoded by 
RNMT, corresponding to a HOST TARGET binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III. Ta- 
ble 2 illustrates the complementarity of the nucleotide se- 
quences of RNMT BINDING SITE, designated SEQ ID: 1060, 
to the nucleotide sequence of VGAM363 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:698. 

[10651] Another function of VGAM363 is therefore inhibition of 
RNA (guanine-7-) Methyltransferase (RNMT, Accession 



NM_003799), a gene which catalyzes the methylation of 
GpppN- at the guanine N7 position. Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with RNMT. 
The function of RNMT and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to VGAM55.Src Family Associated Phosphoprotein 1 
(SCAP1, Accession NM.003726) is another VGAM363 host 
target gene. SCAP1 BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by SCAP1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of SCAP1 BINDING SITE, designated SEQ 
ID: 1052, to the nucleotide sequence of VGAM363 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:698. 

[10652] Another function of VGAM363 is therefore inhibition of 
Src Family Associated Phosphoprotein 1 (SCAP1, Acces- 
sion NM_003726). Accordingly, utilities of VGAM 3 63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SCAP1. Usher Syndrome 



3A (USH3A, Accession NM.052995) is another VGAM363 
host target gene. USH3A BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by USH3A, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of USH3A BINDING SITE, des- 
ignated SEQ ID:2355, to the nucleotide sequence of 
VGAM363 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:698. 
[10653] Another function of VGAM363 is therefore inhibition of 
Usher Syndrome 3A (USH3A, Accession NM.052995). Ac- 
cordingly, utilities of VGAM363 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with USH3A. Vesicle Amine Transport Protein 1 
Homolog (T californica) (VAT1, Accession NM_006373) is 
another VGAM 3 63 host target gene. VAT1 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by VAT1, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 
plementarity of the nucleotide sequences of VAT1 BIND- 
ING SITE, designated SEQ ID:1292, to the nucleotide se- 



quence of VGAM363 RNA, herein designated VGAM RNA, 
also designated SEQ ID:698. 

[10654] Another function of VGAM363 is therefore inhibition of 

Vesicle Amine Transport Protein 1 Homolog (T californica) 
(VAT1, Accession NM_006373), a gene which is a mem- 
brane protein of cholinergic synaptic vesicles. Accord- 
ingly, utilities of VGAM363 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with VAT1. The function of VAT1 and its association 
with various diseases and clinical conditions, has been es- 
tablished by previous studies, as described hereinabove 
with reference to VGAM 5 5. Allograft Inflammatory Factor 1 
(AIF1, Accession NM.032955) is another VGAM363 host 
target gene. AIF1 BINDING SITE is HOST TARGET binding 
site found in the 5^ untranslated region of mRNA encoded 
by AIF1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of AIF1 BINDING SITE, designated SEQ ID:2297, 
to the nucleotide sequence of VGAM363 RNA, herein des- 
ignated VGAM RNA, also designated SEQ ID:698. 

[10655] Another function of VGAM363 is therefore inhibition of 
Allograft Inflammatory Factor 1 (AIF1, Accession 



NM_032955). Accordingly, utilities of VGAM363 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AIF1. Complexin 1 (CPLX1, 
Accession NM_006651) is another VGAM363 host target 
gene. CPLX1 BINDING SITE is HOST TARGET binding site 
found in the 3 X untranslated region of mRNA encoded by 
CPLX1, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of CPLX1 BINDING SITE, designated SEQ 
ID: 13 17, to the nucleotide sequence of VGAM363 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:698. 

[10656] Another function of VGAM363 is therefore inhibition of 

Complexin 1 (CPLX1, Accession NM_006651). Accordingly, 
utilities of VGAM363 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CPLX1. CXYorfl (Accession XM.088704) is another 
VGAM 3 63 host target gene. CXYorfl BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by CXYorfl, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of CXYorfl 
BINDING SITE, designated SEQ ID:3228, to the nucleotide 
sequence of VGAM363 RNA, herein designated VGAM 
RNA, also designated SEQ ID:698. 

[10657] Another function of VGAM363 is therefore inhibition of 
CXYorfl (Accession XM_088704). Accordingly, utilities of 
VGAM363 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CXYorfl. 
FLJ12221 (Accession XM.031342) is another VGAM 3 63 
host target gene. FLJ 12221 BINDING SITE is HOST TARGET 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ 12221, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ12221 BINDING SITE, 
designated SEQ ID:2637, to the nucleotide sequence of 
VGAM 3 63 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:698. 

[10658] Another function of VGAM363 is therefore inhibition of 

FLJ12221 (Accession XM.031342). Accordingly, utilities of 
VGAM363 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12221. 
FLJ20207 (Accession NM_017711) is another VGAM363 



host target gene. FLJ20207 BINDING SITE is HOST TARGET 
binding site found in the 3 V untranslated region of mRNA 
encoded by FLJ20207, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ20207 BINDING SITE, 
designated SEQ ID: 1741, to the nucleotide sequence of 
VGAM363 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:698. 
[10659] Another function of VGAM363 is therefore inhibition of 

FLJ20207 (Accession NM_017711). Accordingly, utilities of 
VGAM363 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20207. 
FLJ22215 (Accession XM.173021) is another VGAM363 
host target gene. FLJ22215 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ22215, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ22215 BINDING SITE, 
designated SEQ ID:3715, to the nucleotide sequence of 
VGAM 3 63 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:698. 



[10660] Another function of VGAM363 is therefore inhibition of 

FLJ22215 (Accession XM_173021). Accordingly, utilities of 
VGAM363 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22215. 
FLJ31547 (Accession NM.145024) is another VGAM363 
host target gene. FLJ31547 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ31547, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of FLJ31547 BINDING SITE, 
designated SEQ ID:2511, to the nucleotide sequence of 
VGAM363 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:698. 

[10661] Another function of VGAM363 is therefore inhibition of 

FLJ31547 (Accession NM_145024). Accordingly, utilities of 
VGAM363 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31547. 
HSCBCIP1 (Accession XM.114210) is another VGAM363 
host target gene. HSCBCIP1 BINDING SITE is HOST TARGET 
binding site found in the 3^ untranslated region of mRNA 
encoded by HSCBCIP1, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of HSCBCIP1 BINDING SITE, 
designated SEQ ID:3449, to the nucleotide sequence of 
VGAM363 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:698. 

[10662] Another function of VGAM363 is therefore inhibition of 

HSCBCIP1 (Accession XM.114210). Accordingly, utilities of 
VGAM363 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSCBCIP1. 
KIAA0515 (Accession XM.033380) is another VGAM363 
host target gene. KIAA0515 BINDING SITE is HOST TARGET 
binding site found in the 5 X untranslated region of mRNA 
encoded by KIAA0515, corresponding to a HOST TARGET 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III. Table 2 illustrates the complementarity 
of the nucleotide sequences of KIAA0515 BINDING SITE, 
designated SEQ ID:2670, to the nucleotide sequence of 
VGAM 3 63 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:698. 

[10663] Another function of VGAM363 is therefore inhibition of 
KIAA0515 (Accession XM_033380). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA0515. KIAA1514 (Accession NM.019064) is another 
VGAM363 host target gene. KIAA1514 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1514, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1514 BINDING SITE, designated SEQ ID:1877, to the 
nucleotide sequence of VGAM363 RNA, herein designated 
VGAM RNA, also designated SEQ ID:698. 
[10664] Another function of VGAM363 is therefore inhibition of 
KIAA1514 (Accession NM_019064). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1514. KIAA1553 (Accession XM.166320) is another 
VGAM 3 63 host target gene. KIAA1553 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1553, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1553 BINDING SITE, designated SEQ ID:3544, to the 
nucleotide sequence of VGAM363 RNA, herein designated 



VGAM RNA, also designated SEQ ID:698. 

[10665] Another function of VGAM363 is therefore inhibition of 
KIAA1553 (Accession XM_166320). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1553. KIAA1656 (Accession XM.038022) is another 
VGAM 3 63 host target gene. KIAA1656 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1656, corresponding to 
a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1656 BINDING SITE, designated SEQ ID:2730, to the 
nucleotide sequence of VGAM363 RNA, herein designated 
VGAM RNA, also designated SEQ ID:698. 

[10666] Another function of VGAM363 is therefore inhibition of 
KIAA1656 (Accession XM.038022). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1656. KIAA1877 (Accession XM.038616) is another 
VGAM 3 63 host target gene. KIAA1877 BINDING SITE is 
HOST TARGET binding site found in the 3 X untranslated 
region of mRNA encoded by KIAA1877, corresponding to 



a HOST TARGET binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III. Table 2 illustrates the 
complementarity of the nucleotide sequences of 
KIAA1877 BINDING SITE, designated SEQ ID:2741, to the 
nucleotide sequence of VGAM363 RNA, herein designated 
VGAM RNA, also designated SEQ ID:698. 

[10667] Another function of VGAM363 is therefore inhibition of 
KIAA1877 (Accession XM.038616). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1877. MTCH1 (Accession NM.014341) is another 
VGAM 3 63 host target gene. MTCH1 BINDING SITE is HOST 
TARGET binding site found in the 3 N untranslated region 
of mRNA encoded by MTCH1, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of MTCH1 BINDING 
SITE, designated SEQ ID: 1493, to the nucleotide sequence 
of VGAM 3 63 RNA, herein designated VGAM RNA, also 
designated SEQ ID:698. 

[10668] Another function of VGAM363 is therefore inhibition of 
MTCH1 (Accession NM_014341). Accordingly, utilities of 
VGAM363 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with MTCH1. 
N-PAC (Accession XM.048113) is another VGAM363 host 
target gene. N-PAC BINDING SITE is HOST TARGET binding 
site found in the 3 X untranslated region of mRNA encoded 
by N-PAC, corresponding to a HOST TARGET binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III. 
Table 2 illustrates the complementarity of the nucleotide 
sequences of N-PAC BINDING SITE, designated SEQ 
ID:2902, to the nucleotide sequence of VGAM363 RNA, 
herein designated VGAM RNA, also designated SEQ 
ID:698. 

[10669] Another function of VGAM363 is therefore inhibition of N- 
PAC (Accession XM_048113). Accordingly, utilities of 
VGAM363 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with N-PAC. 
Sema Domain, Immunoglobulin Domain (Ig), Transmem- 
brane Domain (TM) and Short Cytoplasmic Domain, 
(semaphorin) 4B (SEMA4B, Accession XM_044533) is an- 
other VGAM363 host target gene. SEMA4B BINDING SITE is 
HOST TARGET binding site found in the 5 X untranslated 
region of mRNA encoded by SEMA4B, corresponding to a 
HOST TARGET binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III. Table 2 illustrates the com- 



plementarity of the nucleotide sequences of SEMA4B 
BINDING SITE, designated SEQ ID:2839, to the nucleotide 
sequence of VGAM363 RNA, herein designated VGAM 
RNA, also designated SEQ ID:698. 

[10670] Another function of VGAM363 is therefore inhibition of 
Sema Domain, Immunoglobulin Domain (Ig), Transmem- 
brane Domain (TM) and Short Cytoplasmic Domain, 
(semaphorin) 4B (SEMA4B, Accession XM_044533). Ac- 
cordingly, utilities of VGAM363 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SEMA4B. Sprouty Homolog 1, Antagonist of 
FGF Signaling (Drosophila) (SPRY1, Accession XM.036349) 
is another VGAM 3 63 host target gene. SPRY1 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by SPRY1, corre- 
sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
SPRY1 BINDING SITE, designated SEQ ID:2709, to the nu- 
cleotide sequence of VGAM363 RNA, herein designated 
VGAM RNA, also designated SEQ ID:698. 

[10671] Another function of VGAM363 is therefore inhibition of 
Sprouty Homolog 1, Antagonist of FGF Signaling 



(Drosophila) (SPRY1, Accession XM.036349). Accordingly, 
utilities of VGAM363 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SPRY1. WS-3 (Accession NM_006571) is another 
VGAM363 host target gene. WS-3 BINDING SITE is HOST 
TARGET binding site found in the 5 X untranslated region 
of mRNA encoded by WS-3, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 
tarity of the nucleotide sequences of WS-3 BINDING SITE, 
designated SEQ ID: 13 12, to the nucleotide sequence of 
VGAM363 RNA, herein designated VGAM RNA, also desig- 
nated SEQ ID:698. 
[10672] Another function of VGAM363 is therefore inhibition of 
WS-3 (Accession NM_006571). Accordingly, utilities of 
VGAM363 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WS-3. 
LOC123242 (Accession XM.063548) is another VGAM363 
host target gene. LOC123242 BINDING SITE is HOST TAR- 
GET binding site found in the 5^ untranslated region of 
mRNA encoded by LOC123242, corresponding to a HOST 
TARGET binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III. Table 2 illustrates the complemen- 



tarity of the nucleotide sequences of LOC123242 BINDING 
SITE, designated SEQ ID:3030, to the nucleotide sequence 
of VGAM363 RNA, herein designated VGAM RNA, also 
designated SEQ ID:698. 

[10673] Another function of VGAM363 is therefore inhibition of 

LOC123242 (Accession XM_063548). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC123242. LOC127702 (Accession XM.060619) is an- 
other VGAM363 host target gene. LOC127702 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC127702, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC127702 BINDING SITE, designated SEQ ID:3024, to 
the nucleotide sequence of VGAM363 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:698. 

[10674] Another function of VGAM363 is therefore inhibition of 

LOC127702 (Accession XM.060619). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC127702. LOC146745 (Accession XM_085577) is an- 



other VGAM363 host target gene. LOC146745 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146745, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146745 BINDING SITE, designated SEQ ID:3099, to 
the nucleotide sequence of VGAM363 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:698. 
[10675] Another function of VGAM363 is therefore inhibition of 

LOC146745 (Accession XM_085577). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC146745. LOC147791 (Accession XM.097293) is an- 
other VGAM363 host target gene. LOC147791 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC147791, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147791 BINDING SITE, designated SEQ ID:3294, to 
the nucleotide sequence of VGAM363 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:698. 



[10676] Another function of VGAM363 is therefore inhibition of 

LOC147791 (Accession XM.097293). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC147791. LOC196892 (Accession XM.113768) is an- 
other VGAM363 host target gene. LOC196892 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196892, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196892 BINDING SITE, designated SEQ ID:3417, to 
the nucleotide sequence of VGAM363 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:698. 

[10677] Another function of VGAM363 is therefore inhibition of 

LOC196892 (Accession XM_113768). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC196892. LOC200093 (Accession XM.032184) is an- 
other VGAM363 host target gene. LOC200093 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC200093, cor- 
responding to a HOST TARGET binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200093 BINDING SITE, designated SEQ ID:2648, to 
the nucleotide sequence of VGAM363 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:698. 

[10678] Another function of VGAM363 is therefore inhibition of 

LOC200093 (Accession XM.032184). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC200093. LOC201243 (Accession XM.113935) is an- 
other VGAM363 host target gene. LOC201243 BINDING 
SITE is HOST TARGET binding site found in the 5 X un- 
translated region of mRNA encoded by LOC201243, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201243 BINDING SITE, designated SEQ ID:3426, to 
the nucleotide sequence of VGAM363 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:698. 

[10679] Another function of VGAM363 is therefore inhibition of 

LOC201243 (Accession XM_113935). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



LOC201243. L0C2 19404 (Accession XM.167909) is an- 
other VGAM363 host target gene. LOC2 19404 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19404, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19404 BINDING SITE, designated SEQ ID:3606, to 
the nucleotide sequence of VGAM363 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:698. 
[10680] Another function of VGAM363 is therefore inhibition of 

LOC2 19404 (Accession XM.167909). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC2 19404. LOC222066 (Accession XM.166582) is an- 
other VGAM363 host target gene. LOC222066 BINDING 
SITE is HOST TARGET binding site found in the 3^ un- 
translated region of mRNA encoded by LOC222066, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222066 BINDING SITE, designated SEQ ID:3574, to 
the nucleotide sequence of VGAM363 RNA, herein desig- 



nated VGAM RNA, also designated SEQ ID:698. 

[10681] Another function of VGAM363 is therefore inhibition of 

LOC222066 (Accession XM_166582). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC222066. LOC253001 (Accession XM.171711) is an- 
other VGAM363 host target gene. LOC253001 BINDING 
SITE is HOST TARGET binding site found in the 5^ un- 
translated region of mRNA encoded by LOC253001, cor- 
responding to a HOST TARGET binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III. Table 2 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253001 BINDING SITE, designated SEQ ID:3698, to 
the nucleotide sequence of VGAM363 RNA, herein desig- 
nated VGAM RNA, also designated SEQ ID:698. 

[10682] Another function of VGAM363 is therefore inhibition of 

LOC253001 (Accession XM.171711). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC253001. LOC91040 (Accession XM.035641) is an- 
other VGAM363 host target gene. LOC91040 BINDING 
SITE is HOST TARGET binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91040, corre- 



sponding to a HOST TARGET binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III. Table 2 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91040 BINDING SITE, designated SEQ ID:2700, to the 
nucleotide sequence of VGAM363 RNA, herein designated 
VGAM RNA, also designated SEQ ID:698. 

[10683] Another function of VGAM363 is therefore inhibition of 
LOC91040 (Accession XM_035641). Accordingly, utilities 
of VGAM363 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LOC91040. Fig. 9 further provides a conceptual descrip- 
tion of novel bioinformatically detected regulatory viral 
gene, referred to here as Viral Genomic Record 
364(VGR364) viral gene, which encodes an ^operon-like^ 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 

[10684] VGR364 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR364 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 



[10685] VGR364 gene encodes VGR364 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10686] VGR364 precursor RNA folds spatially, forming VGR364 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR364 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR364 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10687] VGR364 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM 15 precursor RNA, VGAM 16 pre- 
cursor RNA, VGAM 17 precursor RNA, VGAM 18 precursor 
RNA, VGAM 19 precursor RNA, VGAM 20 precursor RNA, 
VGAM 21 precursor RNA and VGAM 2 2 precursor RNA, 
herein schematically represented by VGAM1 FOLDED PRE- 
CURSOR through VGAM 3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 



segment, corresponding to VGAM FOLDED PRECURSOR 
RNAof Fig. 1. 

[10688] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM15 
RNA, VGAM 16 RNA, VGAM 17 RNA, VGAM 18 RNA, VGAM 19 
RNA, VGAM 20 RNA, VGAM 21 RNA and VGAM 2 2 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNAof Fig. 1. 

[10689] VGAM 15 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM15 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM15 host target RNA into 
VGAM 15 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10690] VGAM 16 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM16 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM16 host target RNA into 
VGAM16 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10691] VGAM17 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM17 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM17 host target RNA into 
VGAM17 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[10692] VGAM18 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM18 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM18 host target RNA into 
VGAM18 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10693] VGAM19 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM19 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM19 host target RNA into 
VGAM19 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[10694] VGAM20 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM20 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM20 host target RNA into 
VGAM20 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10695] VGAM21 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM21 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM21 host target RNA into 
VGAM21 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10696] VGAM22 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM22 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM22 host target RNA into 
VGAM22 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10697] | t j S appreciated that a function of VGR364 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR364 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR364 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 



VGR364 gene: VGAM15 host target protein, VGAM16 host 
target protein, VGAM17 host target protein, VGAM18 host 
target protein, VGAM19 host target protein, VGAM20 host 
target protein, VGAM21 host target protein and VGAM22 
host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM15, 
VGAM16, VGAM17, VGAM18, VGAM19, VGAM20, VGAM21 
and VGAM22.Fig. 9 further provides a conceptual descrip- 
tion of novel bioinformatically detected regulatory viral 
gene, referred to here as Viral Genomic Record 
365(VGR365) viral gene, which encodes an ^operon-like v 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10698] VGR365 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR365 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10699] VGR365 gene encodes VGR365 precursor RNA, herein 



designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 
[10700] VGR365 precursor RNA folds spatially, forming VGR365 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR365 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR365 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10701] VGR365 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM23 precursor RNA, VGAM24 pre- 
cursor RNA, VGAM25 precursor RNA, VGAM26 precursor 
RNA, VGAM 2 7 precursor RNA, VGAM 2 8 precursor RNA, 
VGAM 2 9 precursor RNA and VGAM 30 precursor RNA, 
herein schematically represented by VGAM1 FOLDED PRE- 
CURSOR through VGAM 3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 
segment, corresponding to VGAM FOLDED PRECURSOR 



RNAof Fig. 1. 

[10702] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM23 
RNA, VGAM 2 4 RNA, VGAM25 RNA, VGAM 2 6 RNA, VGAM 2 7 
RNA, VGAM 2 8 RNA, VGAM 2 9 RNA and VGAM 30 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM 3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNAof Fig. 1. 

[10703] VGAM23 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM23 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM23 host target RNA into 
VGAM23 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10704] VGAM24 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 



to a host target binding site located in an untranslated re- 
gion of VGAM24 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM24 host target RNA into 
VGAM24 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10705] VGAM25 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM25 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM25 host target RNA into 
VGAM25 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10706] VGAM26 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM26 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM26 host target RNA into 
VGAM26 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10707] VGAM27 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM27 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM27 host target RNA into 
VGAM27 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[10708] VGAM28 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM28 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM28 host target RNA into 
VGAM28 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10709] VGAM29 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM29 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM29 host target RNA into 
VGAM29 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[10710] VGAM30 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM30 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM30 host target RNA into 
VGAM30 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10711] it i S appreciated that a function of VGR365 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR365 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR365 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR365 gene: VGAM 2 3 host target protein, VGAM 2 4 host 



target protein, VGAM25 host target protein, VGAM26 host 
target protein, VGAM27 host target protein, VGAM28 host 
target protein, VGAM29 host target protein and VGAM30 
host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM23, 
VGAM24, VGAM25, VGAM26, VGAM27, VGAM28, VGAM29 
and VGAM30.Fig. 9 further provides a conceptual descrip- 
tion of novel bioinformatically detected regulatory viral 
gene, referred to here as Viral Genomic Record 
366(VGR366) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10712] VGR366 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR366 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10713] VGR366 gene encodes VGR366 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 



cally several hundred nucleotides long. 
[10714] VGR366 precursor RNA folds spatially, forming VGR366 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR366 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR366 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10715] VGR366 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM31 precursor RNA, VGAM32 pre- 
cursor RNA, VGAM33 precursor RNA and VGAM34 precur- 
sor RNA, herein schematically represented by VGAM 1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[10716] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 



segments of about 22 nucleotides in length, VGAM31 
RNA, VGAM32 RNA, VGAM33 RNA and VGAM34 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[10717] VGAM31 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM31 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM31 host target RNA into 
VGAM31 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10718] VGAM32 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM32 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM32 host target RNA into 
VGAM32 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10719] VGAM33 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM33 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM33 host target RNA into 
VGAM33 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10720] VGAM34 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM34 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM34 host target RNA into 
VGAM34 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10721] it is appreciated that a function of VGR366 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR366 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR366 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR366 gene: VGAM 31 host target protein, VGAM 3 2 host 
target protein, VGAM33 host target protein and VGAM34 
host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM 3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM31, 
VGAM32, VGAM 3 3 and VGAM34.Fig. 9 further provides a 



conceptual description of novel bioinformatically detected 
regulatory viral gene, referred to here as Viral Genomic 
Record 367(VGR367) viral gene, which encodes an 
x operon-like x cluster of novel viral micro RNA-like genes, 
each of which in turn modulates expression of at least one 
host target gene, the function and utility of which at least 
one host target gene is known in the art. 
[10722] VGR367 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR367 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10723] VGR367 gene encodes VGR367 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10724] VGR367 precursor RNA folds spatially, forming VGR367 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR367 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR367 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10725] VGR367 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM 3 5 precursor RNA, VGAM 3 6 pre- 
cursor RNA, VGAM 3 7 precursor RNA, VGAM 3 8 precursor 
RNA, VGAM 3 9 precursor RNA, VGAM40 precursor RNA, 
VGAM41 precursor RNA and VGAM42 precursor RNA, 
herein schematically represented by VGAM1 FOLDED PRE- 
CURSOR through VGAM 3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 
segment, corresponding to VGAM FOLDED PRECURSOR 
RNA of Fig. 1. 

[10726] The above mentioned VGAM precursor RNAs are ^ diced ^ 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM35 
RNA, VGAM 3 6 RNA, VGAM 3 7 RNA, VGAM 3 8 RNA, VGAM 3 9 
RNA, VGAM40 RNA, VGAM41 RNA and VGAM42 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[10727] VGAM35 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM35 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM35 host target RNA into 
VGAM35 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10728] VGAM36 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM36 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM36 host target RNA into 
VGAM36 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[10729] VGAM37 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM37 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM37 host target RNA into 
VGAM37 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10730] VGAM38 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM38 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM38 host target RNA into 
VGAM38 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[10731] VGAM39 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM39 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM39 host target RNA into 
VGAM39 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10732] VGAM40 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM40 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM40 host target RNA into 
VGAM40 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10733] VGAM41 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM41 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM41 host target RNA into 
VGAM41 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10734] VGAM42 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM42 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM42 host target RNA into 



VGAM42 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10735] it is appreciated that a function of VGR367 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR367 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR367 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like N cluster of 
VGR367 gene: VGAM 3 5 host target protein, VGAM 3 6 host 
target protein, VGAM 3 7 host target protein, VGAM 3 8 host 
target protein, VGAM39 host target protein, VGAM40 host 
target protein, VGAM41 host target protein and VGAM42 
host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM 3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM35, 
VGAM 3 6, VGAM 3 7, VGAM 3 8, VGAM 3 9, VGAM40, VGAM 41 
and VGAM42.Fig. 9 further provides a conceptual descrip- 
tion of novel bioinformatically detected regulatory viral 



gene, referred to here as Viral Genomic Record 
368(VGR368) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10736] VGR368 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR368 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10737] VGR368 gene encodes VGR368 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10738] VGR368 precursor RNA folds spatially, forming VGR368 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR368 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR368 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 



quence of the second half thereof, as is well known in the 
art. 

[10739] VGR368 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM43 precursor RNA, VGAM44 pre- 
cursor RNA, VGAM45 precursor RNA, VGAM46 precursor 
RNA, VGAM47 precursor RNA, VGAM48 precursor RNA, 
VGAM49 precursor RNA and VGAM 50 precursor RNA, 
herein schematically represented by VGAM1 FOLDED PRE- 
CURSOR through VGAM 3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 
segment, corresponding to VGAM FOLDED PRECURSOR 
RNA of Fig. 1. 

[10740] jhe above mentioned VGAM precursor RNAs are ^ diced ^ 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM43 
RNA, VGAM44 RNA, VGAM45 RNA, VGAM46 RNA, VGAM47 
RNA, VGAM48 RNA, VGAM49 RNA and VGAM 50 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[10741] VGAM43 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 



to a host target binding site located in an untranslated re- 
gion of VGAM43 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM43 host target RNA into 
VGAM43 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10742] VGAM44 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM44 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM44 host target RNA into 
VGAM44 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10743] VGAM45 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM45 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM45 host target RNA into 
VGAM45 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10744] VGAM46 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM46 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM46 host target RNA into 
VGAM46 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[10745] VGAM47 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM47 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM47 host target RNA into 
VGAM47 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10746] VGAM48 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM48 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM48 host target RNA into 
VGAM48 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[10747] VGAM49 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM49 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM49 host target RNA into 
VGAM49 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10748] VGAM50 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM50 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM50 host target RNA into 
VGAM50 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10749] | t j S appreciated that a function of VGR368 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR368 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR368 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR368 gene: VGAM43 host target protein, VGAM44 host 
target protein, VGAM45 host target protein, VGAM46 host 
target protein, VGAM47 host target protein, VGAM48 host 
target protein, VGAM49 host target protein and VGAM50 
host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM 3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM43, 
VGAM44, VGAM45, VGAM46, VGAM47, VGAM48, VGAM 4 9 
and VGAM50.Fig. 9 further provides a conceptual descrip- 
tion of novel bioinformatically detected regulatory viral 
gene, referred to here as Viral Genomic Record 



369(VGR369) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10750] VGR369 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR369 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10751] VGR369 gene encodes VGR369 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10752] VGR369 precursor RNA folds spatially, forming VGR369 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR369 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR369 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 



art. 

[10753] VGR369 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM51 precursor RNA, VGAM52 pre- 
cursor RNA, VGAM53 precursor RNA and VGAM54 precur- 
sor RNA, herein schematically represented by VGAM 1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[10754] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM51 
RNA, VGAM 5 2 RNA, VGAM 5 3 RNA and VGAM 5 4 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[10755] VGAM51 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM51 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM51 host target RNA into 
VGAM51 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10756] VGAM52 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM52 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM52 host target RNA into 
VGAM52 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10757] VGAM53 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM53 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM53 host target RNA into 
VGAM53 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10758] VGAM54 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM54 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM54 host target RNA into 
VGAM54 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10759] it is appreciated that a function of VGR369 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR369 gene include 



diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR369 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR369 gene: VGAM 51 host target protein, VGAM 5 2 host 
target protein, VGAM53 host target protein and VGAM54 
host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM 3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM51, 
VGAM 52, VGAM 5 3 and VGAM54.Fig. 9 further provides a 
conceptual description of novel bioinformatically detected 
regulatory viral gene, referred to here as Viral Genomic 
Record 370(VGR370) viral gene, which encodes an 
x operon-like^ cluster of novel viral micro RNA-like genes, 
each of which in turn modulates expression of at least one 
host target gene, the function and utility of which at least 
one host target gene is known in the art. 
[10760] VGR370 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR370 gene was 
detected is described hereinabove with reference to Figs. 



1-9. 

[10761] VGR370 gene encodes VCR370 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10762] VGR370 precursor RNA folds spatially, forming VGR370 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR370 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR370 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10763] VGR370 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 5 6 precursor RNA and VGAM 5 7 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 



[10764] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM56 RNA 
and VGAM57 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10765] VGAM56 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM56 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM56 host target RNA into 
VGAM56 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10766] VGAM57 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM57 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM57 host target RNA into 
VGAM57 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10767] | t j S appreciated that a function of VGR370 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR370 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR370 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR370 gene: VGAM 5 6 host target protein and VGAM 5 7 
host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM 3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM56 and 
VGAM57.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 



referred to here as Viral Genomic Record 371(VGR371) vi- 
ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[10768] VGR371 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR371 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10769] VGR371 gene encodes VGR371 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10770] VGR371 precursor RNA folds spatially, forming VGR371 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR371 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR371 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 



quence of the second half thereof, as is well known in the 
art. 

[10771] VGR371 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM 5 8 precursor RNA, VGAM 5 9 pre- 
cursor RNA, VGAM60 precursor RNA, VGAM 61 precursor 
RNA, VGAM62 precursor RNA, VGAM 6 3 precursor RNA, 
VGAM64 precursor RNA and VGAM65 precursor RNA, 
herein schematically represented by VGAM1 FOLDED PRE- 
CURSOR through VGAM 3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 
segment, corresponding to VGAM FOLDED PRECURSOR 
RNA of Fig. 1. 

[10772] The above mentioned VGAM precursor RNAs are ^ diced ^ 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM58 
RNA, VGAM 5 9 RNA, VGAM60 RNA, VGAM61 RNA, VGAM62 
RNA, VGAM63 RNA, VGAM64 RNA and VGAM 6 5 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[10773] VGAM58 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 



to a host target binding site located in an untranslated re- 
gion of VGAM58 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM58 host target RNA into 
VGAM58 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10774] VGAM59 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM59 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM59 host target RNA into 
VGAM59 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10775] VGAM60 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM60 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM60 host target RNA into 
VGAM60 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10776] VGAM61 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM61 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM61 host target RNA into 
VGAM61 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[10777] VGAM62 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM62 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM62 host target RNA into 
VGAM62 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10778] VGAM63 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM63 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM63 host target RNA into 
VGAM63 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[10779] VGAM64 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM64 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM64 host target RNA into 
VGAM64 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10780] VGAM65 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM65 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM65 host target RNA into 
VGAM65 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10781] it is appreciated that a function of VGR371 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR371 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR371 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR371 gene: VGAM 5 8 host target protein, VGAM 5 9 host 
target protein, VGAM60 host target protein, VGAM61 host 
target protein, VGAM62 host target protein, VGAM63 host 
target protein, VGAM64 host target protein and VGAM65 
host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM 3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM58, 
VGAM 59, VGAM60, VGAM61, VGAM62, VGAM63, VGAM 64 
and VGAM65.Fig. 9 further provides a conceptual descrip- 
tion of novel bioinformatically detected regulatory viral 
gene, referred to here as Viral Genomic Record 



372(VGR372) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10782] VGR372 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR372 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10783] VGR372 gene encodes VGR372 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10784] VGR372 precursor RNA folds spatially, forming VGR372 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR372 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR372 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 



art. 

[10785] VGR372 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM66 precursor RNA, VGAM67 pre- 
cursor RNA and VGAM68 precursor RNA, herein schemati- 
cally represented by VGAM1 FOLDED PRECURSOR through 
VGAM 3 FOLDED PRECURSOR, each of which VGAM precur- 
sor RNAs being a hairpin shaped RNA segment, corre- 
sponding to VGAM FOLDED PRECURSOR RNA of Fig. 1. 

[10786] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM66 
RNA, VGAM67 RNA and VGAM 6 8 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM 3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[10787] VGAM66 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM66 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM66 host target RNA into 
VGAM66 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10788] VGAM67 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM67 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM67 host target RNA into 
VGAM67 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10789] VGAM68 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM68 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM68 host target RNA into 
VGAM68 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10790] it is appreciated that a function of VGR372 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR372 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR372 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like^ cluster of 
VGR372 gene: VGAM66 host target protein, VGAM67 host 
target protein and VGAM68 host target protein, herein 
schematically represented by VGAM1 HOST TARGET PRO- 
TEIN through VGAM 3 HOST TARGET PROTEIN. The func- 
tion of these host target genes is elaborated hereinabove 
with reference to VGAM66, VGAM67 and VGAM68.Fig. 9 
further provides a conceptual description of novel bioin- 
formatically detected regulatory viral gene, referred to 



here as Viral Genomic Record 373(VGR373) viral gene, 
which encodes an x operon-like' cluster of novel viral mi- 
cro RNA-like genes, each of which in turn modulates ex- 
pression of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[10791] VGR373 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR373 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10792] VGR373 gene encodes VGR373 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10793] VGR373 precursor RNA folds spatially, forming VGR373 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR373 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR373 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 



quence of the second half thereof, as is well known in the 
art. 

[10794] VGR373 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM 71 precursor RNA, VGAM 72 pre- 
cursor RNA and VGAM73 precursor RNA, herein schemati- 
cally represented by VGAM1 FOLDED PRECURSOR through 
VGAM 3 FOLDED PRECURSOR, each of which VGAM precur- 
sor RNAs being a hairpin shaped RNA segment, corre- 
sponding to VGAM FOLDED PRECURSOR RNA of Fig. 1. 

[10795] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM71 
RNA, VGAM 72 RNA and VGAM 7 3 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM 3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[10796] VGAM71 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM71 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM71 host target RNA into 
VGAM71 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10797] VGAM72 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM72 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM72 host target RNA into 
VGAM72 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10798] VGAM73 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM73 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM73 host target RNA into 
VGAM73 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10799] it is appreciated that a function of VGR373 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR373 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR373 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR373 gene: VGAM 71 host target protein, VGAM 72 host 
target protein and VGAM73 host target protein, herein 
schematically represented by VGAM1 HOST TARGET PRO- 
TEIN through VGAM 3 HOST TARGET PROTEIN. The func- 
tion of these host target genes is elaborated hereinabove 
with reference to VGAM 71, VGAM 7 2 and VGAM73.Fig. 9 
further provides a conceptual description of novel bioin- 



formatically detected regulatory viral gene, referred to 
here as Viral Genomic Record 374(VGR374) viral gene, 
which encodes an x operon-like^ cluster of novel viral mi- 
cro RNA-like genes, each of which in turn modulates ex- 
pression of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[10800] VGR374 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR374 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10801] VGR374 gene encodes VGR374 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10802] VGR374 precursor RNA folds spatially, forming VGR374 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR374 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR374 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10803] VGR374 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 74 precursor RNA and VGAM 7 5 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[10804] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM74 RNA 
and VGAM75 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10805] VGAM74 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM74 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM74 host target RNA into 
VGAM74 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10806] VGAM75 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM75 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM75 host target RNA into 
VGAM75 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10807] | t j S appreciated that a function of VGR374 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR374 gene include 
diagnosis, prevention and treatment of viral infection by 



Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR374 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR374 gene: VGAM 74 host target protein and VGAM 7 5 
host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM 3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM74 and 
VGAM75.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 375(VGR375) vi- 
ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[10808] VGR375 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR375 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10809] VGR375 gene encodes VGR375 precursor RNA, herein 



designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 
[10810] VGR375 precursor RNA folds spatially, forming VGR375 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR375 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR375 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10811] VGR375 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM77 precursor RNA, VGAM78 pre- 
cursor RNA and VGAM79 precursor RNA, herein schemati- 
cally represented by VGAM1 FOLDED PRECURSOR through 
VGAM 3 FOLDED PRECURSOR, each of which VGAM precur- 
sor RNAs being a hairpin shaped RNA segment, corre- 
sponding to VGAM FOLDED PRECURSOR RNA of Fig. 1. 

[10812] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 



segments of about 22 nucleotides in length, VGAM77 
RNA, VGAM78 RNA and VGAM79 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[10813] VGAM77 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM77 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM77 host target RNA into 
VGAM77 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10814] VGAM 78 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM78 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM78 host target RNA into 
VGAM78 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10815] VGAM79 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM79 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM79 host target RNA into 
VGAM79 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10816] it is appreciated that a function of VGR375 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR375 gene include 
diagnosis, prevention and treatment of viral infection by 



Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR375 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR375 gene: VGAM 7 7 host target protein, VGAM 78 host 
target protein and VGAM79 host target protein, herein 
schematically represented by VGAM1 HOST TARGET PRO- 
TEIN through VGAM 3 HOST TARGET PROTEIN. The func- 
tion of these host target genes is elaborated hereinabove 
with reference to VGAM 7 7, VGAM 78 and VGAM79.Fig. 9 
further provides a conceptual description of novel bioin- 
formatically detected regulatory viral gene, referred to 
here as Viral Genomic Record 376(VGR376) viral gene, 
which encodes an ^operon-like^ cluster of novel viral mi- 
cro RNA-like genes, each of which in turn modulates ex- 
pression of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[10817] VGR376 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR376 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 



[10818] VGR376 gene encodes VGR376 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10819] VGR376 precursor RNA folds spatially, forming VGR376 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR376 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR376 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10820] VGR376 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM 81 precursor RNA, VGAM82 pre- 
cursor RNA, VGAM 8 3 precursor RNA, VGAM 84 precursor 
RNA, VGAM 8 5 precursor RNA, VGAM 86 precursor RNA, 
VGAM 8 7 precursor RNA and VGAM 8 8 precursor RNA, 
herein schematically represented by VGAM1 FOLDED PRE- 
CURSOR through VGAM 3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 



segment, corresponding to VGAM FOLDED PRECURSOR 
RNAof Fig. 1. 

[10821] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM81 
RNA, VGAM82 RNA, VGAM83 RNA, VGAM84 RNA, VGAM 8 5 
RNA, VGAM86 RNA, VGAM87 RNA and VGAM88 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNAof Fig. 1. 

[10822] VGAM81 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM81 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM81 host target RNA into 
VGAM81 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10823] VGAM82 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM82 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM82 host target RNA into 
VGAM82 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10824] VGAM83 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM83 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM83 host target RNA into 
VGAM83 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[10825] VGAM84 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM84 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM84 host target RNA into 
VGAM84 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10826] VGAM85 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM85 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM85 host target RNA into 
VGAM85 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[10827] VGAM86 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM86 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM86 host target RNA into 
VGAM86 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10828] VGAM87 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM87 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM87 host target RNA into 
VGAM87 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10829] VGAM88 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM88 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM88 host target RNA into 
VGAM88 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10830] it is appreciated that a function of VGR376 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR376 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR376 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 



VGR376 gene: VGAM81 host target protein, VGAM82 host 
target protein, VGAM83 host target protein, VGAM84 host 
target protein, VGAM85 host target protein, VGAM86 host 
target protein, VGAM87 host target protein and VGAM88 
host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM81, 
VGAM82, VGAM83, VGAM84, VGAM85, VGAM86, VGAM87 
and VGAM88.Fig. 9 further provides a conceptual descrip- 
tion of novel bioinformatically detected regulatory viral 
gene, referred to here as Viral Genomic Record 
377(VGR377) viral gene, which encodes an ^operon-like v 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10831] VGR377 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR377 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10832] VGR377 gene encodes VGR377 precursor RNA, herein 



designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 
[10833] VGR377 precursor RNA folds spatially, forming VGR377 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR3 77 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR377 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10834] VGR377 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 7 separate VGAM 
precursor RNAs, VGAM91 precursor RNA, VGAM92 pre- 
cursor RNA, VGAM93 precursor RNA, VGAM94 precursor 
RNA, VGAM 9 5 precursor RNA, VGAM 96 precursor RNA 
and VGAM97 precursor RNA, herein schematically repre- 
sented by VGAM1 FOLDED PRECURSOR through VGAM 3 
FOLDED PRECURSOR, each of which VGAM precursor RNAs 
being a hairpin shaped RNA segment, corresponding to 
VGAM FOLDED PRECURSOR RNA of Fig. 1. 



[10835] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM91 
RNA, VGAM92 RNA, VGAM93 RNA, VGAM94 RNA, VGAM 9 5 
RNA, VGAM96 RNA and VGAM 9 7 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM 3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[10836] VGAM91 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM91 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM91 host target RNA into 
VGAM91 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10837] VGAM92 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM92 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM92 host target RNA into 
VGAM92 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10838] VGAM93 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM93 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM93 host target RNA into 
VGAM93 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10839] VGAM94 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 



to a host target binding site located in an untranslated re- 
gion of VGAM94 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM94 host target RNA into 
VGAM94 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10840] VGAM95 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM95 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM95 host target RNA into 
VGAM95 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10841] VGAM96 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM96 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM96 host target RNA into 
VGAM96 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10842] VGAM97 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM97 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM97 host target RNA into 
VGAM97 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[10843] ^ is appreciated that a function of VGR377 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR377 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR377 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR377 gene: VGAM 91 host target protein, VGAM92 host 
target protein, VGAM93 host target protein, VGAM94 host 
target protein, VGAM95 host target protein, VGAM96 host 
target protein and VGAM97 host target protein, herein 
schematically represented by VGAM1 HOST TARGET PRO- 
TEIN through VGAM 3 HOST TARGET PROTEIN. The func- 
tion of these host target genes is elaborated hereinabove 
with reference to VGAM91, VGAM92, VGAM93, VGAM 94, 
VGAM95, VGAM96 and VGAM97.Fig. 9 further provides a 
conceptual description of novel bioinformatically detected 
regulatory viral gene, referred to here as Viral Genomic 
Record 378(VGR378) viral gene, which encodes an 
x operon-like^ cluster of novel viral micro RNA-like genes, 
each of which in turn modulates expression of at least one 



host target gene, the function and utility of which at least 
one host target gene is known in the art. 
[10844] VGR378 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR378 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10845] VGR378 gene encodes VGR378 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10846] VGR378 precursor RNA folds spatially, forming VGR378 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR378 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin^ structures 
are due to the fact that the nucleotide sequence of 
VGR378 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10847] VGR378 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 



precursor RNAs, VGAM99 precursor RNA and VGAM100 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[10848] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM99 RNA 
and VGAM 100 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10849] VGAM99 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM99 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM99 host target RNA into 
VGAM99 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 



HOST TARGET PROTEIN, all of Fig. 1. 

[10850] VGAM100 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM100 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM100 host target RNA into 
VGAM100 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10851] it is appreciated that a function of VGR378 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR378 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR378 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR378 gene: VGAM 9 9 host target protein and VGAM100 



host target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM99 and 
VGAMlOO.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 379(VGR379) vi- 
ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[10852] VGR379 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR379 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10853] VGR379 gene encodes VGR379 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10854] VGR379 precursor RNA folds spatially, forming VGR379 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR379 folded 



precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR379 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10855] VGR379 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM101 precursor RNA, VGAM 102 pre- 
cursor RNA and VGAM103 precursor RNA, herein 
schematically represented by VGAM1 FOLDED PRECURSOR 
through VGAM 3 FOLDED PRECURSOR, each of which VGAM 
precursor RNAs being a hairpin shaped RNA segment, 
corresponding to VGAM FOLDED PRECURSOR RNA of Fig. 
1. 

[10856] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM101 
RNA, VGAM 102 RNA and VGAM 103 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM 3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 



Fig. 1. 

[10857] VGAM101 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM101 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM101 host target RNA into 
VGAM101 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10858] VGAM102 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM102 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM102 host target RNA into 
VGAM102 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10859] VGAM103 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM103 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM103 host target RNA into 
VGAM103 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10860] it is appreciated that a function of VGR379 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR379 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR379 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 



VGR379 gene: VGAM101 host target protein, VGAM102 
host target protein and VGAM103 host target protein, 
herein schematically represented by VGAM1 HOST TARGET 
PROTEIN through VGAM3 HOST TARGET PROTEIN. The 
function of these host target genes is elaborated herein- 
above with reference to VGAM101, VGAM102 and 
VGAM103.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 380(VGR380) vi- 
ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[10861] VGR380 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR380 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10862] VGR380 gene encodes VGR380 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10863] VGR380 precursor RNA folds spatially, forming VGR380 



folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR380 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR380 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10864] VGR380 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 5 separate VGAM 
precursor RNAs, VGAM 104 precursor RNA, VGAM 10 5 pre- 
cursor RNA, VGAM 106 precursor RNA, VGAM 107 precur- 
sor RNA and VGAM 108 precursor RNA, herein schemati- 
cally represented by VGAM1 FOLDED PRECURSOR through 
VGAM 3 FOLDED PRECURSOR, each of which VGAM precur- 
sor RNAs being a hairpin shaped RNA segment, corre- 
sponding to VGAM FOLDED PRECURSOR RNA of Fig. 1. 

[10865] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM104 
RNA, VGAM 105 RNA, VGAM 106 RNA, VGAM 107 RNA and 



VGAM108 RNA, herein schematically represented by 
VGAM1 RNA through VGAM3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10866] VGAM 104 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM104 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM104 host target RNA into 
VGAM 104 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10867] VGAM 105 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM105 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM105 host target RNA into 
VGAM105 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10868] VGAM106 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM106 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM106 host target RNA into 
VGAM106 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10869] VGAM107 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM107 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM107 host target RNA into 
VGAM107 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10870] VGAM108 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM108 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM108 host target RNA into 
VGAM108 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10871] | t j S appreciated that a function of VGR380 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR380 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 



of VGR380 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR380 gene: VGAM 104 host target protein, VGAM 10 5 
host target protein, VGAM 106 host target protein, 
VGAM 107 host target protein and VGAM 108 host target 
protein, herein schematically represented by VGAM1 HOST 
TARGET PROTEIN through VGAM 3 HOST TARGET PROTEIN. 
The function of these host target genes is elaborated 
hereinabove with reference to VGAM 104, VGAM 105, 
VGAM 106, VGAM 107 and VGAM108.Fig. 9 further pro- 
vides a conceptual description of novel bioinformatically 
detected regulatory viral gene, referred to here as Viral 
Genomic Record 381(VGR381) viral gene, which encodes 
an ^operon-like^ cluster of novel viral micro RNA-like 
genes, each of which in turn modulates expression of at 
least one host target gene, the function and utility of 
which at least one host target gene is known in the art. 
[10872] VGR381 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR381 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 



[10873] VGR381 gene encodes VGR381 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10874] VGR381 precursor RNA folds spatially, forming VGR381 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR381 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR381 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10875] VGR381 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM 110 precursor RNA, VGAM111 pre- 
cursor RNA, VGAM 112 precursor RNA, VGAM 113 precur- 
sor RNA, VGAM 114 precursor RNA, VGAM 115 precursor 
RNA, VGAM 116 precursor RNA and VGAM 117 precursor 
RNA, herein schematically represented by VGAM1 FOLDED 
PRECURSOR through VGAM 3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 



segment, corresponding to VGAM FOLDED PRECURSOR 
RNAof Fig. 1. 

[10876] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM110 
RNA, VGAM111 RNA, VGAM 112 RNA, VGAM 113 RNA, 
VGAM 114 RNA, VGAM 115 RNA, VGAM 116 RNA and 
VGAM 117 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10877] VGAM 110 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM110 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM110 host target RNA into 
VGAM 110 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10878] VGAM111 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM111 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM111 host target RNA into 
VGAM111 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10879] VGAM112 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM112 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM112 host target RNA into 
VGAM112 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[10880] VGAM113 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM113 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM113 host target RNA into 
VGAM113 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10881] VGAM114 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM114 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM114 host target RNA into 
VGAM114 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[10882] VGAM115 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM115 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM115 host target RNA into 
VGAM115 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10883] VGAM116 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM116 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM116 host target RNA into 
VGAM116 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10884] VGAM117 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM117 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM117 host target RNA into 
VGAM117 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10885] it is appreciated that a function of VGR381 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR381 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR381 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 



VGR381 gene: VGAM110 host target protein, VGAM111 
host target protein, VGAM112 host target protein, 
VGAM113 host target protein, VGAM114 host target pro- 
tein, VG AM 115 host target protein, VGAM116 host target 
protein and VGAM117 host target protein, herein 
schematically represented by VGAM1 HOST TARGET PRO- 
TEIN through VGAM3 HOST TARGET PROTEIN. The func- 
tion of these host target genes is elaborated hereinabove 
with reference to VGAM110, VGAM111, VGAM112, 
VGAM113, VGAM114, VGAM115, VGAM116 and 
VGAM117.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 382(VGR382) vi- 
ral gene, which encodes an ^operon-like^ cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[10886] VGR382 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR382 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 



[10887] VGR382 gene encodes VGR382 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10888] VGR382 precursor RNA folds spatially, forming VGR382 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR382 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR382 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10889] VGR382 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM 118 precursor RNA, VGAM 119 pre- 
cursor RNA, VGAM 120 precursor RNA and VGAM 121 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 



[10890] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM118 
RNA, VGAM 119 RNA, VGAM 120 RNA and VGAM 121 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM 3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[10891] VGAM 118 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM118 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM118 host target RNA into 
VGAM 118 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10892] VGAM 119 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM 119 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM119 host target RNA into 
VGAM119 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10893] VGAM120 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM120 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM120 host target RNA into 
VGAM120 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10894] VGAM121 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM121 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM121 host target RNA into 
VGAM121 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10895] it j S appreciated that a function of VGR382 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR382 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR382 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR382 gene: VGAM 118 host target protein, VGAM 119 
host target protein, VGAM 120 host target protein and 
VGAM 121 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 



genes is elaborated hereinabove with reference to 
VGAM118, VGAM119, VGAM120 and VGAM121.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 383(VGR383) viral gene, which 
encodes an x operon-like x cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[10896] VGR383 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR383 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10897] VGR383 gene encodes VGR383 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10898] VGR383 precursor RNA folds spatially, forming VGR383 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR383 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 



are due to the fact that the nucleotide sequence of 
VGR383 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10899] VGR383 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 123 precursor RNA and VGAM 124 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[10900] The above mentioned VGAM precursor RNAs are ^ diced ^ 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM123 
RNA and VGAM 124 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10901] VGAM 123 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM123 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM123 host target RNA into 
VGAM123 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10902] VGAM124 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM124 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM124 host target RNA into 
VGAM124 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10903] it is appreciated that a function of VGR383 gene, herein 
designated VGR GENE, is inhibition of expression of host 



target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR383 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR383 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like^ cluster of 
VGR383 gene: VGAM 12 3 host target protein and 
VGAM 124 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 123 and VGAM 124. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
384(VGR384) viral gene, which encodes an ^operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10904] VGR384 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR384 gene was 



detected is described hereinabove with reference to Figs. 
1-9. 

[10905] VGR384 gene encodes VGR384 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10906] VGR384 precursor RNA folds spatially, forming VGR384 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR384 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR384 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10907] VGR384 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 12 5 precursor RNA and VGAM 126 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 



FOLDED PRECURSOR RNA of Fig. 1. 

[10908] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM125 
RNA and VGAM126 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10909] VGAM 12 5 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM125 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM125 host target RNA into 
VGAM125 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10910] VGAM 126 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM126 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM126 host target RNA into 
VGAM126 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10911] it is appreciated that a function of VGR384 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR384 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR384 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR384 gene: VGAM 12 5 host target protein and 
VGAM 126 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM125 and VGAM126.Fig. 9 further provides a concep- 



tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
385(VGR385) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10912] VGR385 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR385 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10913] VGR385 gene encodes VGR385 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10914] VGR385 precursor RNA folds spatially, forming VGR385 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR385 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR385 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10915] VGR385 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 127 precursor RNA and VGAM 128 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[10916] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM127 
RNA and VGAM128 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10917] VGAM 12 7 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM127 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM127 host target RNA into 
VGAM127 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10918] VGAM128 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM128 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM128 host target RNA into 
VGAM128 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10919] it is appreciated that a function of VGR385 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR385 gene include 
diagnosis, prevention and treatment of viral infection by 



Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR385 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR385 gene: VGAM 12 7 host target protein and 
VGAM 128 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 127 and VGAM 128. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
386(VGR386) viral gene, which encodes an ^operon-like v 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10920] VGR386 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR386 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10921] VGR386 gene encodes VGR386 precursor RNA, herein 



designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 
[10922] VGR386 precursor RNA folds spatially, forming VGR386 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR386 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR386 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10923] VGR386 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM 130 precursor RNA, VGAM 131 pre- 
cursor RNA and VGAM132 precursor RNA, herein 
schematically represented by VGAM1 FOLDED PRECURSOR 
through VGAM 3 FOLDED PRECURSOR, each of which VGAM 
precursor RNAs being a hairpin shaped RNA segment, 
corresponding to VGAM FOLDED PRECURSOR RNA of Fig. 
1. 

[10924] The above mentioned VGAM precursor RNAs are x diced x 



by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM130 
RNA, VGAM131 RNA and VGAM132 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[10925] VGAM 130 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM130 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM130 host target RNA into 
VGAM 130 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10926] VGAM 131 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM131 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM131 host target RNA into 
VGAM131 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10927] VGAM132 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM132 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM132 host target RNA into 
VGAM132 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10928] it is appreciated that a function of VGR386 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR386 gene include 



diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR386 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR386 gene: VGAM 130 host target protein, VGAM 131 
host target protein and VGAM 132 host target protein, 
herein schematically represented by VGAM1 HOST TARGET 
PROTEIN through VGAM 3 HOST TARGET PROTEIN. The 
function of these host target genes is elaborated herein- 
above with reference to VGAM 130, VGAM 131 and 
VGAM132.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 387(VGR387) vi- 
ral gene, which encodes an ^operon-like^ cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[10929] VGR387 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR387 gene was 
detected is described hereinabove with reference to Figs. 



1-9. 

[10930] VGR387 gene encodes VGR387 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10931] VGR387 precursor RNA folds spatially, forming VGR387 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR387 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR387 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10932] VGR387 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 7 separate VGAM 
precursor RNAs, VGAM 133 precursor RNA, VGAM 134 pre- 
cursor RNA, VGAM 13 5 precursor RNA, VGAM 136 precur- 
sor RNA, VGAM 13 7 precursor RNA, VGAM 138 precursor 
RNA and VGAM139 precursor RNA, herein schematically 
represented by VGAM1 FOLDED PRECURSOR through 
VGAM 3 FOLDED PRECURSOR, each of which VGAM precur- 



sor RNAs being a hairpin shaped RNA segment, corre- 
sponding to VGAM FOLDED PRECURSOR RNA of Fig. 1. 
[10933] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM133 
RNA, VGAM 134 RNA, VGAM 13 5 RNA, VGAM 136 RNA, 
VGAM 13 7 RNA, VGAM 138 RNA and VGAM 13 9 RNA, herein 
schematically represented by VGAM1 RNA through VGAM3 
RNA, each of which VGAM RNAs corresponding to VGAM 
RNA of Fig. 1. 

[10934] VGAM 133 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM133 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM133 host target RNA into 
VGAM 133 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10935] VGAM 134 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM134 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM134 host target RNA into 
VGAM134 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10936] VGAM135 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM135 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM135 host target RNA into 
VGAM135 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[10937] VGAM136 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM136 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM136 host target RNA into 
VGAM136 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10938] VGAM137 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM137 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM137 host target RNA into 
VGAM137 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[10939] VGAM138 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM138 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM138 host target RNA into 
VGAM138 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10940] VGAM139 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM139 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM139 host target RNA into 
VGAM139 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10941] | t j S appreciated that a function of VGR387 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR387 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR387 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR387 gene: VGAM 133 host target protein, VGAM 134 
host target protein, VGAM135 host target protein, 
VGAM 136 host target protein, VGAM 13 7 host target pro- 
tein, VGAM 138 host target protein and VGAM 139 host 
target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM 3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM 133, 
VGAM 134, VGAM135, VGAM 136, VGAM 13 7, VGAM 138 
and VGAM 139. Fig. 9 further provides a conceptual de- 
scription of novel bioinformatically detected regulatory vi- 
ral gene, referred to here as Viral Genomic Record 



388(VGR388) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10942] VGR388 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR388 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10943] VGR388 gene encodes VGR388 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10944] VGR388 precursor RNA folds spatially, forming VGR388 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR388 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR388 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 



art. 

[10945] VGR388 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 140 precursor RNA and VGAM 141 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[10946] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM140 
RNA and VGAM 141 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10947] VGAM 140 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM140 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM140 host target RNA into 
VGAM140 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10948] VGAM141 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM141 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM141 host target RNA into 
VGAM141 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10949] | t j S appreciated that a function of VGR388 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR388 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR388 gene correlate with, and may be deduced from, 



the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR388 gene: VGAM 140 host target protein and 
VGAM 141 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 140 and VGAM 141. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
389(VGR389) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10950] VGR389 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR389 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10951] VGR389 gene encodes VGR389 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 



[10952] VGR389 precursor RN A folds spatially, forming VGR389 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR389 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR389 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10953] VGR389 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 6 separate VGAM 
precursor RNAs, VGAM 142 precursor RNA, VGAM 143 pre- 
cursor RNA, VGAM 144 precursor RNA, VGAM 145 precur- 
sor RNA, VGAM 146 precursor RNA and VGAM 147 precur- 
sor RNA, herein schematically represented by VGAM 1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[10954] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 



segments of about 22 nucleotides in length, VGAM142 
RNA, VGAM143 RNA, VGAM144 RNA, VGAM145 RNA, 
VGAM146 RNA and VGAM147 RNA, herein schematically 
represented by VGAM1 RNA through VGAM3 RNA, each of 
which VGAM RNAs corresponding to VGAM RNA of Fig. 1. 

[10955] VGAM 142 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM142 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM 142 host target RNA into 
VGAM 142 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10956] VGAM 143 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM143 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM143 host target RNA into 
VGAM143 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10957] VGAM144 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM144 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM144 host target RNA into 
VGAM144 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10958] VGAM145 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM145 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM145 host target RNA into 
VGAM145 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10959] VGAM146 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM146 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM146 host target RNA into 
VGAM146 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10960] VGAM147 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM147 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM147 host target RNA into 
VGAM147 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10961] it is appreciated that a function of VGR389 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR389 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR389 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR389 gene: VGAM 142 host target protein, VGAM 143 
host target protein, VGAM 144 host target protein, 
VGAM 145 host target protein, VGAM 146 host target pro- 
tein and VGAM 147 host target protein, herein schemati- 
cally represented by VGAM1 HOST TARGET PROTEIN 
through VGAM 3 HOST TARGET PROTEIN. The function of 



these host target genes is elaborated hereinabove with 
reference to VGAM142, VGAM143, VGAM144, VGAM145, 
VGAM146 and VGAM147.Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
390(VGR390) viral gene, which encodes an ^operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10962] VGR390 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR390 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10963] VGR390 gene encodes VGR390 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10964] VGR390 precursor RNA folds spatially, forming VGR390 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR390 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 



are due to the fact that the nucleotide sequence of 
VGR390 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10965] VGR390 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 148 precursor RNA and VGAM 149 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[10966] The above mentioned VGAM precursor RNAs are ^ diced ^ 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM148 
RNA and VGAM 149 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10967] VGAM 148 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM148 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM148 host target RNA into 
VGAM148 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10968] VGAM149 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM149 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM149 host target RNA into 
VGAM149 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10969] | t j S appreciated that a function of VGR390 gene, herein 
designated VGR GENE, is inhibition of expression of host 



target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR390 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR390 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like^ cluster of 
VGR390 gene: VGAM 148 host target protein and 
VGAM 149 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 148 and VGAM 149. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
391(VGR391) viral gene, which encodes an ^operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10970] VGR391 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR391 gene was 



detected is described hereinabove with reference to Figs. 
1-9. 

[10971] VGR391 gene encodes VGR391 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10972] VGR391 precursor RNA folds spatially, forming VGR391 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR391 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR391 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10973] VGR391 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 150 precursor RNA and VGAM 151 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 



FOLDED PRECURSOR RNA of Fig. 1. 

[10974] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM150 
RNA and VGAM151 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10975] VGAM 150 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM150 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM150 host target RNA into 
VGAM 150 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10976] VGAM 151 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM151 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM151 host target RNA into 
VGAM151 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10977] it j S appreciated that a function of VGR391 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR391 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR391 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR391 gene: VGAM 150 host target protein and 
VGAM 151 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 150 and VGAM 151. Fig. 9 further provides a concep- 



tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
392(VGR392) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[10978] VGR392 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR392 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10979] VGR392 gene encodes VGR392 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10980] VGR392 precursor RNA folds spatially, forming VGR392 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR392 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR392 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10981] VGR392 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM 154 precursor RNA, VGAM 155 pre- 
cursor RNA, VGAM 156 precursor RNA and VGAM 157 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[10982] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM154 
RNA, VGAM 15 5 RNA, VGAM 156 RNA and VGAM 157 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[10983] VGAM 154 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM 154 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM154 host target RNA into 
VGAM154 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10984] VG AM 155 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM155 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM155 host target RNA into 
VGAM155 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10985] VGAM156 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM156 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM156 host target RNA into 
VGAM156 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10986] VGAM157 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM157 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM157 host target RNA into 
VGAM157 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10987] it j S appreciated that a function of VGR392 gene, herein 
designated VGR GENE, is inhibition of expression of host 



target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR392 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR392 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like^ cluster of 
VGR392 gene: VGAM 154 host target protein, VGAM 155 
host target protein, VGAM156 host target protein and 
VGAM 157 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 154, VGAM 15 5, VGAM 156 and VGAM157.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 393(VGR393) viral gene, which 
encodes an ^operon-like^ cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[10988] VGR393 gene, herein designated VGR GENE, is a novel 



bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR393 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[10989] VGR393 gene encodes VGR393 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[10990] VGR393 precursor RNA folds spatially, forming VGR393 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR393 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin N structures. These x hairpin " structures 
are due to the fact that the nucleotide sequence of 
VGR393 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[10991] VGR393 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 5 separate VGAM 
precursor RNAs, VGAM 158 precursor RNA, VGAM 159 pre- 
cursor RNA, VGAM 160 precursor RNA, VGAM 161 precur- 
sor RNA and VGAM 162 precursor RNA, herein schemati- 



cally represented by VGAM1 FOLDED PRECURSOR through 
VGAM3 FOLDED PRECURSOR, each of which VGAM precur- 
sor RNAs being a hairpin shaped RNA segment, corre- 
sponding to VGAM FOLDED PRECURSOR RNA of Fig. 1. 

[10992] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM158 
RNA, VGAM 159 RNA, VGAM 160 RNA, VGAM 161 RNA and 
VGAM 162 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[10993] VGAM 158 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM158 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM158 host target RNA into 
VGAM 158 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 



[10994] VGAM159 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM159 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM159 host target RNA into 
VGAM159 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10995] VGAM160 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM160 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM160 host target RNA into 
VGAM160 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[10996] VGAM161 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM161 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM161 host target RNA into 
VGAM161 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[10997] VGAM162 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM162 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM162 host target RNA into 
VGAM162 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[10998] it is appreciated that a function of VGR393 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR393 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR393 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR393 gene: VGAM 158 host target protein, VGAM 159 
host target protein, VGAM 160 host target protein, 
VGAM 161 host target protein and VGAM 162 host target 
protein, herein schematically represented by VGAM1 HOST 
TARGET PROTEIN through VGAM 3 HOST TARGET PROTEIN. 
The function of these host target genes is elaborated 
hereinabove with reference to VGAM 158, VGAM 159, 
VGAM 160, VGAM 161 and VGAM162.Fig. 9 further pro- 
vides a conceptual description of novel bioinformatically 
detected regulatory viral gene, referred to here as Viral 
Genomic Record 394(VGR394) viral gene, which encodes 
an x operon-like x cluster of novel viral micro RNA-like 



genes, each of which in turn modulates expression of at 
least one host target gene, the function and utility of 
which at least one host target gene is known in the art. 
[10999] VGR394 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR394 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11000] VGR394 gene encodes VGR394 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11001] VGR394 precursor RNA folds spatially, forming VGR394 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR394 folded 
precursor RNA comprises a plurality of what is known in 
the art as " hairpin^ structures. These x hairpin^ structures 
are due to the fact that the nucleotide sequence of 
VGR394 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11002] VGR394 folded precursor RNA is naturally processed by 



cellular enzymatic activity into at least 6 separate VGAM 
precursor RNAs, VGAM 163 precursor RNA, VGAM 164 pre- 
cursor RNA, VGAM 16 5 precursor RNA, VGAM 166 precur- 
sor RNA, VGAM 167 precursor RNA and VGAM 168 precur- 
sor RNA, herein schematically represented by VGAM 1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11003] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM163 
RNA, VGAM 164 RNA, VGAM 165 RNA, VGAM 166 RNA, 
VGAM 167 RNA and VGAM 168 RNA, herein schematically 
represented by VGAM1 RNA through VGAM 3 RNA, each of 
which VGAM RNAs corresponding to VGAM RNA of Fig. 1. 

[11004] VGAM 163 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM163 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM163 host target RNA into 
VGAM163 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11005] VGAM164 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM164 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM164 host target RNA into 
VGAM164 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11006] VGAM165 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM165 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM165 host target RNA into 
VGAM165 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11007] VGAM166 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM166 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM166 host target RNA into 
VGAM166 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11008] VGAM167 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM167 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM167 host target RNA into 
VGAM167 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11009] VGAM168 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM168 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM168 host target RNA into 
VGAM168 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11010] it is appreciated that a function of VGR394 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR394 gene include 



diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR394 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR394 gene: VGAM 163 host target protein, VGAM 164 
host target protein, VGAM 165 host target protein, 
VGAM 166 host target protein, VGAM 167 host target pro- 
tein and VGAM 168 host target protein, herein schemati- 
cally represented by VGAM1 HOST TARGET PROTEIN 
through VGAM 3 HOST TARGET PROTEIN. The function of 
these host target genes is elaborated hereinabove with 
reference to VGAM 163, VGAM 164, VGAM165, VGAM 166, 
VGAM 167 and VGAM 168. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
395(VGR395) viral gene, which encodes an ^operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11011] VGR395 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 



RNA viral gene. The method by which VGR395 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11012] VGR395 gene encodes VGR395 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11013] VGR395 precursor RNA folds spatially, forming VGR395 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR395 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR395 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11014] VGR395 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 169 precursor RNA and VGAM 170 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 



hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11015] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM169 
RNA and VGAM 170 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11016] VGAM 169 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM169 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM169 host target RNA into 
VGAM 169 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11017] VGAM 170 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM170 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM170 host target RNA into 
VGAM170 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11018] it j S appreciated that a function of VGR395 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR395 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR395 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR395 gene: VGAM 169 host target protein and 
VGAM 170 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 



VGAM169 and VGAM170.Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
396(VGR396) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11019] VGR396 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR396 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11020] VGR396 gene encodes VGR396 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11021] VGR396 precursor RNA folds spatially, forming VGR396 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR396 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR396 precursor RNA comprises a plurality of segments, 



the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11022] VGR396 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 171 precursor RNA and VGAM 172 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11023] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM171 
RNA and VGAM 172 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11024] VGAM 171 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM171 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM171 host target RNA into 
VGAM171 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11025] VGAM172 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM172 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM172 host target RNA into 
VGAM172 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11026] it is appreciated that a function of VGR396 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR396 gene include 



diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR396 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR396 gene: VGAM 171 host target protein and 
VGAM 172 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 171 and VGAM 172. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
397(VGR397) viral gene, which encodes an ^operon-like^ 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11027] VGR397 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR397 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 



[11028] VGR397 gene encodes VGR397 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11029] VGR397 precursor RNA folds spatially, forming VGR397 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR397 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR397 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11030] VGR397 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 173 precursor RNA and VGAM 174 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11031] The above mentioned VGAM precursor RNAs are x diced x 



by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM173 
RNA and VGAM174 RNA, herein schematically represented 
by VGAM1 RNA through VGAM3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11032] VGAM 173 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM173 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM173 host target RNA into 
VGAM 173 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11033] VGAM 174 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM174 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM174 host target RNA into 
VGAM174 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11034] | t j S appreciated that a function of VGR397 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR397 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR397 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like^ cluster of 
VGR397 gene: VGAM 173 host target protein and 
VGAM 174 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 173 and VGAM 174. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 



398(VGR398) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11035] VGR398 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR398 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11036] VGR398 gene encodes VGR398 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11037] VGR398 precursor RNA folds spatially, forming VGR398 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR398 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR398 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 



art. 

[11038] VGR398 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 175 precursor RNA and VGAM 176 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11039] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM175 
RNA and VGAM 176 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11040] VGAM 175 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM175 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM175 host target RNA into 
VGAM175 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11041] VGAM176 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM176 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM176 host target RNA into 
VGAM176 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11042] | t j S appreciated that a function of VGR398 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR398 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR398 gene correlate with, and may be deduced from, 



the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR398 gene: VGAM 175 host target protein and 
VGAM 176 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 175 and VGAM 176. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
399(VGR399) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11043] VGR399 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR399 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11044] VGR399 gene encodes VGR399 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 



[11045] VGR399 precursor RN A folds spatially, forming VGR399 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR399 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR399 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11046] VGR399 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM 177 precursor RNA, VGAM 178 pre- 
cursor RNA, VGAM 179 precursor RNA and VGAM 180 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11047] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM177 



RNA, VGAM178 RNA, VGAM179 RNA and VGAM180 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11048] VGAM 177 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM177 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM177 host target RNA into 
VGAM 177 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11049] VGAM 178 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM178 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM178 host target RNA into 
VGAM178 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11050] VGAM179 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM179 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM179 host target RNA into 
VGAM179 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11051] VGAM180 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM180 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM180 host target RNA into 
VGAM180 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11052] | t j S appreciated that a function of VGR399 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR399 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR399 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like^ cluster of 
VGR399 gene: VGAM 177 host target protein, VGAM 178 
host target protein, VGAM 179 host target protein and 
VGAM 180 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 177, VGAM 178, VGAM 179 and VGAM180.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 



matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 400(VGR400) viral gene, which 
encodes an x operon-like x cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[11053] VGR400 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR400 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11054] VGR400 gene encodes VGR400 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11055] VGR400 precursor RNA folds spatially, forming VGR400 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR400 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR400 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11056] VGR400 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 7 separate VGAM 
precursor RNAs, VGAM 181 precursor RNA, VGAM 182 pre- 
cursor RNA, VGAM 183 precursor RNA, VGAM 184 precur- 
sor RNA, VGAM 185 precursor RNA, VGAM 186 precursor 
RNA and VGAM187 precursor RNA, herein schematically 
represented by VGAM1 FOLDED PRECURSOR through 
VGAM 3 FOLDED PRECURSOR, each of which VGAM precur- 
sor RNAs being a hairpin shaped RNA segment, corre- 
sponding to VGAM FOLDED PRECURSOR RNA of Fig. 1. 

[11057] The above mentioned VGAM precursor RNAs are ^ diced ^ 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM181 
RNA, VGAM 182 RNA, VGAM 183 RNA, VGAM 184 RNA, 
VGAM 18 5 RNA, VGAM 186 RNA and VGAM 18 7 RNA, herein 
schematically represented by VGAM1 RNA through VGAM3 
RNA, each of which VGAM RNAs corresponding to VGAM 
RNA of Fig. 1. 

[11058] VGAM 181 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 



to a host target binding site located in an untranslated re- 
gion of VGAM181 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM181 host target RNA into 
VGAM181 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11059] VGAM182 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM182 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM182 host target RNA into 
VGAM182 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11060] VGAM183 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM183 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM183 host target RNA into 
VGAM183 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11061] VGAM184 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM184 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM184 host target RNA into 
VGAM184 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[11062] VGAM185 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM185 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM185 host target RNA into 
VGAM185 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11063] VGAM186 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM186 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM186 host target RNA into 
VGAM186 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[11064] VGAM187 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM187 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM187 host target RNA into 
VGAM187 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11065] it is appreciated that a function of VGR400 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR400 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR400 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR400 gene: VGAM 181 host target protein, VGAM 182 



host target protein, VGAM183 host target protein, 
VGAM184 host target protein, VGAM185 host target pro- 
tein, VGAM186 host target protein and VGAM1 87 host 
target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM181, 
VGAM182, VGAM183, VGAM184, VGAM185, VGAM186 
and VGAM187.Fig. 9 further provides a conceptual de- 
scription of novel bioinformatically detected regulatory vi- 
ral gene, referred to here as Viral Genomic Record 
401(VGR401) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11066] VGR401 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR401 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11067] VGR401 gene encodes VGR401 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 



cally several hundred nucleotides long. 
[11068] VGR401 precursor RNA folds spatially, forming VGR401 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR401 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR401 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11069] VGR401 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 188 precursor RNA and VGAM 189 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11070] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM188 



RNA and VGAM189 RNA, herein schematically represented 
by VGAM1 RNA through VCAM3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11071] VGAM 188 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM188 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM188 host target RNA into 
VGAM 188 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11072] VGAM 189 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM189 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM189 host target RNA into 
VGAM189 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11073] it is appreciated that a function of VGR401 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR401 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR401 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR401 gene: VGAM 188 host target protein and 
VGAM 189 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 188 and VGAM 189. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
402(VGR402) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 



in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11074] VGR402 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR402 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11075] VGR402 gene encodes VGR402 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11076] VGR402 precursor RNA folds spatially, forming VGR402 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR402 folded 
precursor RNA comprises a plurality of what is known in 
the art as " hairpin^ structures. These x hairpin^ structures 
are due to the fact that the nucleotide sequence of 
VGR402 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11077] VGR402 folded precursor RNA is naturally processed by 



cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 193 precursor RNA and VGAM 194 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11078] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM193 
RNA and VGAM 194 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11079] VGAM 193 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM193 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM193 host target RNA into 
VGAM 193 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11080] VGAM194 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM194 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM194 host target RNA into 
VGAM194 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11081] it is appreciated that a function of VGR402 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR402 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR402 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 



VGR402 gene: VGAM193 host target protein and 
VGAM194 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM193 and VGAM194.Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
403(VGR403) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11082] VGR403 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR403 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11083] VGR403 gene encodes VGR403 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11084] VGR403 precursor RNA folds spatially, forming VGR403 
folded precursor RNA, herein designated VGR FOLDED 



PRECURSOR RNA. It is appreciated that VGR403 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR403 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11085] VGR403 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM 195 precursor RNA, VGAM 196 pre- 
cursor RNA and VGAM197 precursor RNA, herein 
schematically represented by VGAM1 FOLDED PRECURSOR 
through VGAM 3 FOLDED PRECURSOR, each of which VGAM 
precursor RNAs being a hairpin shaped RNA segment, 
corresponding to VGAM FOLDED PRECURSOR RNA of Fig. 
1. 

[11086] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM195 
RNA, VGAM 196 RNA and VGAM 197 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM 3 RNA, 



each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[11087] VGAM 195 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM195 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM195 host target RNA into 
VGAM 195 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11088] VGAM 196 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM196 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM196 host target RNA into 



VGAM196 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11089] VGAM197 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM197 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM197 host target RNA into 
VGAM197 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11090] it is appreciated that a function of VGR403 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR403 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR403 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 



by VGAM RNAs comprised in the x operon-like x cluster of 
VGR403 gene: VGAM 195 host target protein, VGAM 196 
host target protein and VGAM 197 host target protein, 
herein schematically represented by VGAM1 HOST TARGET 
PROTEIN through VGAM 3 HOST TARGET PROTEIN. The 
function of these host target genes is elaborated herein- 
above with reference to VGAM 195, VGAM 196 and 
VGAM 197. Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 404(VGR404) vi- 
ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[11091] VGR404 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR404 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11092] VGR404 gene encodes VGR404 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 



[11093] VGR404 precursor RN A folds spatially, forming VGR404 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR404 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR404 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11094] VGR404 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM 198 precursor RNA, VGAM 199 pre- 
cursor RNA and VGAM200 precursor RNA, herein 
schematically represented by VGAM1 FOLDED PRECURSOR 
through VGAM 3 FOLDED PRECURSOR, each of which VGAM 
precursor RNAs being a hairpin shaped RNA segment, 
corresponding to VGAM FOLDED PRECURSOR RNA of Fig. 
1. 

[11095] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM198 



RNA, VGAM199 RNA and VGAM200 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[11096] VGAM 198 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM198 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM 198 host target RNA into 
VGAM 198 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11097] VGAM 199 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM199 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM199 host target RNA into 
VGAM199 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11098] VGAM200 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM200 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM200 host target RNA into 
VGAM200 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11099] it is appreciated that a function of VGR404 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR404 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 



of VGR404 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR404 gene: VGAM 198 host target protein, VGAM 199 
host target protein and VGAM200 host target protein, 
herein schematically represented by VGAM 1 HOST TARGET 
PROTEIN through VGAM 3 HOST TARGET PROTEIN. The 
function of these host target genes is elaborated herein- 
above with reference to VGAM 198, VGAM 199 and 
VGAM200.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 405(VGR405) vi- 
ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[moo] VGR405 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR405 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11101] VGR405 gene encodes VGR405 precursor RNA, herein 



designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 
t 111 02] VGR405 precursor RNA folds spatially, forming VGR405 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR405 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR405 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11103] VGR405 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM201 precursor RNA and VGAM202 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11104] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 



segments of about 22 nucleotides in length, VGAM201 
RNA and VGAM202 RNA, herein schematically represented 
by VGAM1 RNA through VGAM3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11105] VGAM201 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM201 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM201 host target RNA into 
VGAM201 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11106] VGAM202 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM202 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM202 host target RNA into 
VGAM202 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11107] | t j S appreciated that a function of VGR405 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR405 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR405 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like^ cluster of 
VGR405 gene: VGAM201 host target protein and 
VGAM202 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM201 and VGAM202.Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
406(VGR406) viral gene, which encodes an x operon-like x 



cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11108] VGR406 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR406 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11109] VGR406 gene encodes VGR406 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11110] VGR406 precursor RNA folds spatially, forming VGR406 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR406 folded 
precursor RNA comprises a plurality of what is known in 
the art as " hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR406 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 



[11111] VGR406 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM203 precursor RNA, VGAM204 pre- 
cursor RNA and VGAM205 precursor RNA, herein 
schematically represented by VGAM1 FOLDED PRECURSOR 
through VGAM 3 FOLDED PRECURSOR, each of which VGAM 
precursor RNAs being a hairpin shaped RNA segment, 
corresponding to VGAM FOLDED PRECURSOR RNA of Fig. 
1. 

[11112] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM203 
RNA, VGAM204 RNA and VGAM205 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM 3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[11113] VGAM203 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM203 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM203 host target RNA into 
VGAM203 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11114] VGAM204 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM204 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM204 host target RNA into 
VGAM204 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11115] VGAM205 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM205 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM205 host target RNA into 
VGAM205 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
16 ] It is appreciated that a function of VGR406 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR406 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR406 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like^ cluster of 
VGR406 gene: VGAM203 host target protein, VGAM204 
host target protein and VGAM205 host target protein, 
herein schematically represented by VGAM1 HOST TARGET 
PROTEIN through VGAM 3 HOST TARGET PROTEIN. The 
function of these host target genes is elaborated herein- 
above with reference to VGAM203, VGAM204 and 
VGAM 2 05. Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 



referred to here as Viral Genomic Record 407(VGR407) vi- 
ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[11117] VGR407 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR407 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11118] VGR407 gene encodes VGR407 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

t 1111 9] VGR407 precursor RNA folds spatially, forming VGR407 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR407 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR407 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 



quence of the second half thereof, as is well known in the 
art. 

[11120] VGR407 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM 2 06 precursor RNA, VGAM207 pre- 
cursor RNA, VGAM208 precursor RNA and VGAM209 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11121] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM206 
RNA, VGAM207 RNA, VGAM208 RNA and VGAM209 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11122] VGAM206 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM206 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM206 host target RNA into 
VGAM206 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11123] VGAM207 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM207 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM207 host target RNA into 
VGAM207 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11124] VGAM208 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM208 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM208 host target RNA into 
VGAM208 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11125] VGAM209 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM209 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM209 host target RNA into 
VGAM209 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11126] it is appreciated that a function of VGR407 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 



ing a host. Accordingly, utilities of VGR407 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR407 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR407 gene: VGAM206 host target protein, VGAM207 
host target protein, VGAM208 host target protein and 
VGAM209 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM206, VGAM207, VGAM208 and VGAM209.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 408(VGR408) viral gene, which 
encodes an ^operon-like^ cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[11127] VGR408 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 



RNA viral gene. The method by which VGR408 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11128] VGR408 gene encodes VGR408 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11129] VGR408 precursor RNA folds spatially, forming VGR408 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR408 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR408 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11130] VGR408 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM210 precursor RNA, VGAM211 pre- 
cursor RNA, VGAM212 precursor RNA and VGAM213 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 



each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11131] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM210 
RNA, VGAM211 RNA, VGAM212 RNA and VGAM213 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11132] VGAM210 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM210 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM210 host target RNA into 
VGAM210 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11133] VGAM211 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM211 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM211 host target RNA into 
VGAM211 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11134] VGAM212 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM212 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM212 host target RNA into 
VGAM212 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[11135] VGAM213 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM213 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM213 host target RNA into 
VGAM213 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11136] it is appreciated that a function of VGR408 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR408 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR408 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR408 gene: VGAM210 host target protein, VGAM211 
host target protein, VGAM212 host target protein and 



VGAM213 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM210, VGAM211, VGAM212 and VGAM213.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 409(VGR409) viral gene, which 
encodes an x operon-like x cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[11137] VGR409 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR409 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11138] VGR409 gene encodes VGR409 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11139] VGR409 precursor RNA folds spatially, forming VGR409 
folded precursor RNA, herein designated VGR FOLDED 



PRECURSOR RNA. It is appreciated that VGR409 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR409 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11140] VGR409 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM214 precursor RNA, VGAM215 pre- 
cursor RNA, VGAM216 precursor RNA and VGAM217 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11141] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM214 
RNA, VGAM215 RNA, VGAM216 RNA and VGAM217 RNA, 
herein schematically represented by VGAM1 RNA through 



VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11142] VGAM214 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM214 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM214 host target RNA into 
VGAM214 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11143] VGAM215 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM215 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM215 host target RNA into 



VGAM215 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11144] VGAM216 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM216 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM216 host target RNA into 
VGAM216 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11145] VGAM217 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM217 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM217 host target RNA into 
VGAM217 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11146] it is appreciated that a function of VGR409 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR409 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR409 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR409 gene: VGAM214 host target protein, VGAM215 
host target protein, VGAM216 host target protein and 
VGAM217 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM214, VGAM215, VGAM216 and VGAM217.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 410(VGR410) viral gene, which 



encodes an x operon-like^ cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[11147] VGR410 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR410 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11148] VGR410 gene encodes VGR410 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11149] VGR410 precursor RNA folds spatially, forming VGR410 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR410 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR410 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 



art. 

[11150] VGR410 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM219 precursor RNA, VGAM220 pre- 
cursor RNA and VGAM221 precursor RNA, herein 
schematically represented by VGAM1 FOLDED PRECURSOR 
through VGAM 3 FOLDED PRECURSOR, each of which VGAM 
precursor RNAs being a hairpin shaped RNA segment, 
corresponding to VGAM FOLDED PRECURSOR RNA of Fig. 
1. 

[11151] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM219 
RNA, VGAM220 RNA and VGAM221 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM 3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[11152] VGAM219 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM219 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM219 host target RNA into 
VGAM219 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11153] VGAM220 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM220 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM220 host target RNA into 
VGAM220 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11154] VGAM221 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM221 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM221 host target RNA into 
VGAM221 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11155] it is appreciated that a function of VGR410 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR410 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR410 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR410 gene: VGAM219 host target protein, VGAM220 
host target protein and VGAM221 host target protein, 
herein schematically represented by VGAM1 HOST TARGET 
PROTEIN through VGAM 3 HOST TARGET PROTEIN. The 
function of these host target genes is elaborated herein- 
above with reference to VGAM219, VGAM220 and 
VGAM 2 21. Fig. 9 further provides a conceptual description 



of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 411(VGR411) vi- 
ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[11156] VGR411 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR411 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11157] VGR411 gene encodes VGR411 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

t 111 58] VGR411 precursor RNA folds spatially, forming VGR411 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR411 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR411 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11159] VGR411 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM222 precursor RNA and VGAM223 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11160] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM222 
RNA and VGAM223 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11161] VGAM222 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM222 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM222 host target RNA into 
VGAM222 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11162] VGAM223 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM223 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM223 host target RNA into 
VGAM223 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11163] it is appreciated that a function of VGR411 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR411 gene include 
diagnosis, prevention and treatment of viral infection by 



Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR411 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR411 gene: VGAM222 host target protein and 
VGAM223 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM222 and VGAM 2 2 3. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
412(VGR412) viral gene, which encodes an ^operon-like v 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11164] VGR412 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR412 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11165] VGR412 gene encodes VGR412 precursor RNA, herein 



designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 
[11166] VGR412 precursor RNA folds spatially, forming VGR412 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR412 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR412 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11167] VGR412 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM224 precursor RNA, VGAM225 pre- 
cursor RNA, VGAM226 precursor RNA and VGAM227 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11168] The above mentioned VGAM precursor RNAs are x diced x 



by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM224 
RNA, VGAM225 RNA, VGAM226 RNA and VGAM227 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11169] VGAM 2 24 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM224 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM224 host target RNA into 
VGAM224 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11170] VGAM225 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM225 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM225 host target RNA into 
VGAM225 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11171] VGAM226 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM226 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM226 host target RNA into 
VGAM226 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11172] VGAM227 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM227 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM227 host target RNA into 
VGAM227 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
t 11173 ] It is appreciated that a function of VGR412 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR412 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR412 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR412 gene: VGAM224 host target protein, VGAM225 
host target protein, VGAM226 host target protein and 
VGAM227 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 



VGAM224, VGAM225, VGAM226 and VGAM227.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 413(VGR413) viral gene, which 
encodes an x operon-like^ cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[11174] VGR413 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR413 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11175] VGR413 gene encodes VGR413 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

t 1117 6] VGR413 precursor RNA folds spatially, forming VGR413 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR413 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 



VGR413 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11177] VGR413 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM230 precursor RNA, VGAM231 pre- 
cursor RNA, VGAM232 precursor RNA and VGAM233 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11178] The above mentioned VGAM precursor RNAs are ^ diced ^ 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM230 
RNA, VGAM231 RNA, VGAM232 RNA and VGAM233 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11179] VGAM230 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 



to a host target binding site located in an untranslated re- 
gion of VGAM230 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM230 host target RNA into 
VGAM230 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11180] VGAM231 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM231 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM231 host target RNA into 
VGAM231 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11181] VGAM232 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM232 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM232 host target RNA into 
VGAM232 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11182] VGAM233 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM233 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM233 host target RNA into 
VGAM233 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[11183] ^ is appreciated that a function of VGR413 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR413 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR413 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR413 gene: VGAM230 host target protein, VGAM231 
host target protein, VGAM232 host target protein and 
VGAM233 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM230, VGAM231, VGAM232 and VGAM233.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 414(VGR414) viral gene, which 
encodes an x operon-like^ cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 



the art. 

[11184] VGR414 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR414 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11185] VGR414 gene encodes VGR414 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11186] VGR414 precursor RNA folds spatially, forming VGR414 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR414 folded 
precursor RNA comprises a plurality of what is known in 
the art as N hairpin^ structures. These x hairpin^ structures 
are due to the fact that the nucleotide sequence of 
VGR414 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11187] VGR414 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 2 34 precursor RNA and VGAM235 



precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11188] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM234 
RNA and VGAM235 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11189] VGAM234 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM234 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM234 host target RNA into 
VGAM234 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 



[11190] VGAM235 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM235 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM235 host target RNA into 
VGAM235 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

t 11191 ] It is appreciated that a function of VGR414 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR414 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR414 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR414 gene: VGAM234 host target protein and 
VGAM235 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM234 and VG AM 2 3 5. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
415(VGR415) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
t 111 92] VGR415 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR415 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11193] VGR415 gene encodes VGR415 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11194] VGR415 precursor RNA folds spatially, forming VGR415 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR415 folded 
precursor RNA comprises a plurality of what is known in 



the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR415 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11195] VGR415 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM237 precursor RNA and VGAM238 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11196] The above mentioned VGAM precursor RNAs are ^ diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM237 
RNA and VGAM238 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11197] VGAM237 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 



to a host target binding site located in an untranslated re- 
gion of VGAM237 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM237 host target RNA into 
VGAM237 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11198] VGAM238 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM238 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM238 host target RNA into 
VGAM238 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11199] it is appreciated that a function of VGR415 gene, herein 



designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR415 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR415 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR415 gene: VGAM237 host target protein and 
VGAM238 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM237 and VGAM 2 3 8. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
416(VGR416) viral gene, which encodes an ^operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11200] VGR416 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 



RNA viral gene. The method by which VGR416 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11201] VGR416 gene encodes VGR416 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11202] VGR416 precursor RNA folds spatially, forming VGR416 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR416 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR416 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11203] VGR416 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM240 precursor RNA and VGAM241 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 



hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11204] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM240 
RNA and VGAM241 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11205] VGAM240 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM240 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM240 host target RNA into 
VGAM240 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11206] VGAM241 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM241 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM241 host target RNA into 
VGAM241 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11207] it j S appreciated that a function of VGR416 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR416 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR416 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR416 gene: VGAM240 host target protein and 
VGAM241 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 



VGAM240 and VGAM241.Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
417(VGR417) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11208] VGR417 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR417 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11209] VGR417 gene encodes VGR417 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

t 1121 0] VGR417 precursor RNA folds spatially, forming VGR417 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR417 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR417 precursor RNA comprises a plurality of segments, 



the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11211] VGR417 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM243 precursor RNA, VGAM244 pre- 
cursor RNA, VGAM245 precursor RNA and VGAM246 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11212] The above mentioned VGAM precursor RNAs are ^diced^ 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM243 
RNA, VGAM244 RNA, VGAM245 RNA and VGAM246 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11213] VGAM243 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM243 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM243 host target RNA into 
VGAM243 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11214] VGAM244 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM244 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM244 host target RNA into 
VGAM244 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11215] VGAM245 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 



to a host target binding site located in an untranslated re- 
gion of VGAM245 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM245 host target RNA into 
VGAM245 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11216] VGAM246 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM246 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM246 host target RNA into 
VGAM246 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

t 11217 ] It is appreciated that a function of VGR417 gene, herein 



designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR417 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR417 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR417 gene: VGAM243 host target protein, VGAM244 
host target protein, VGAM245 host target protein and 
VGAM246 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM243, VGAM244, VGAM245 and VGAM 2 46. Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 418(VGR418) viral gene, which 
encodes an x operon-like^ cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 



t 1121 8] VGR418 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR418 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11219] VGR418 gene encodes VGR418 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11220] VGR418 precursor RNA folds spatially, forming VGR418 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR418 folded 
precursor RNA comprises a plurality of what is known in 
the art as N hairpin N structures. These " hairpin " structures 
are due to the fact that the nucleotide sequence of 
VGR418 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11221] VGR418 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM 24 7 precursor RNA, VGAM248 pre- 
cursor RNA, VGAM249 precursor RNA and VGAM250 pre- 



cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11222] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM247 
RNA, VGAM248 RNA, VGAM249 RNA and VGAM250 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11223] VGAM 24 7 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM247 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM247 host target RNA into 
VGAM247 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 



HOST TARGET PROTEIN, all of Fig. 1. 
[11224] VGAM248 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM248 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM248 host target RNA into 
VGAM248 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[11225] VGAM249 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM249 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM249 host target RNA into 
VGAM249 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11226] VGAM250 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM250 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM250 host target RNA into 
VGAM250 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 
[11227] it j S appreciated that a function of VGR418 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR418 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR418 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR418 gene: VGAM247 host target protein, VGAM248 
host target protein, VGAM249 host target protein and 
VGAM250 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM247, VGAM248, VGAM249 and VGAM250.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 419(VGR419) viral gene, which 
encodes an x operon-like^ cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 



utility of which at least one host target gene is known in 
the art. 

[11228] VGR419 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR419 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11229] VGR419 gene encodes VGR419 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11230] VGR419 precursor RNA folds spatially, forming VGR419 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR419 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin^ structures 
are due to the fact that the nucleotide sequence of 
VGR419 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11231] VGR419 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 



precursor RNAs, VGAM253 precursor RNA, VGAM254 pre- 
cursor RNA and VGAM255 precursor RNA, herein 
schematically represented by VGAM1 FOLDED PRECURSOR 
through VGAM3 FOLDED PRECURSOR, each of which VGAM 
precursor RNAs being a hairpin shaped RNA segment, 
corresponding to VGAM FOLDED PRECURSOR RNA of Fig. 
1. 

[11232] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM253 
RNA, VGAM254 RNA and VGAM255 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM 3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[11233] VGAM253 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM253 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM253 host target RNA into 



VGAM253 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11234] VGAM254 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM254 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM254 host target RNA into 
VGAM254 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11235] VGAM255 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM255 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM255 host target RNA into 
VGAM255 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11236] it is appreciated that a function of VGR419 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR419 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR419 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR419 gene: VGAM253 host target protein, VGAM254 
host target protein and VGAM255 host target protein, 
herein schematically represented by VGAM1 HOST TARGET 
PROTEIN through VGAM 3 HOST TARGET PROTEIN. The 
function of these host target genes is elaborated herein- 
above with reference to VGAM253, VGAM254 and 
VGAM255.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 420(VGR420) vi- 
ral gene, which encodes an ^operon-like x cluster of novel 



viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[11237] VGR420 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR420 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11238] VGR420 gene encodes VGR420 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11239] VGR420 precursor RNA folds spatially, forming VGR420 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR420 folded 
precursor RNA comprises a plurality of what is known in 
the art as " hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR420 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 



[11240] VGR420 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 2 56 precursor RNA and VGAM257 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11241] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM256 
RNA and VGAM257 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11242] VGAM256 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM256 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM256 host target RNA into 



VGAM256 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11243] VGAM257 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM257 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM257 host target RNA into 
VGAM257 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11244] it j S appreciated that a function of VGR420 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR420 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR420 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 



by VGAM RNAs comprised in the x operon-like x cluster of 
VGR420 gene: VGAM256 host target protein and 
VGAM257 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM256 and VGAM 2 5 7. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
421(VGR421) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
t 1124 5] VGR421 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR42 1 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11246] VGR421 gene encodes VGR421 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

t 11247 ] VGR421 precursor RNA folds spatially, forming VGR421 



folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR421 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR421 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11248] VGR421 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM263 precursor RNA, VGAM264 pre- 
cursor RNA and VGAM265 precursor RNA, herein 
schematically represented by VGAM1 FOLDED PRECURSOR 
through VGAM 3 FOLDED PRECURSOR, each of which VGAM 
precursor RNAs being a hairpin shaped RNA segment, 
corresponding to VGAM FOLDED PRECURSOR RNA of Fig. 
1. 

[11249] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM263 
RNA, VGAM264 RNA and VGAM265 RNA, herein schemati- 



cally represented by VGAM1 RNA through VGAM3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[11250] VGAM263 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM263 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM263 host target RNA into 
VGAM263 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11251] VGAM264 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM264 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM264 host target RNA into 
VGAM264 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11252] VGAM265 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM265 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM265 host target RNA into 
VGAM265 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11253] it is appreciated that a function of VGR421 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR421 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR421 gene correlate with, and may be deduced from, 



the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR421 gene: VGAM263 host target protein, VGAM264 
host target protein and VGAM265 host target protein, 
herein schematically represented by VGAM 1 HOST TARGET 
PROTEIN through VGAM 3 HOST TARGET PROTEIN. The 
function of these host target genes is elaborated herein- 
above with reference to VGAM263, VGAM264 and 
VGAM265.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 422(VGR422) vi- 
ral gene, which encodes an x operon-like^ cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[11254] VGR422 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR422 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11255] VGR422 gene encodes VGR422 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 



cally several hundred nucleotides long. 
[11256] VGR422 precursor RNA folds spatially, forming VGR422 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR422 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR422 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11257] VGR422 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 2 66 precursor RNA and VGAM267 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11258] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM266 



RNA and VGAM267 RNA, herein schematically represented 
by VGAM1 RNA through VCAM3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11259] VGAM266 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM266 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM266 host target RNA into 
VGAM266 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11260] VGAM267 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM267 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM267 host target RNA into 
VGAM267 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11261] it is appreciated that a function of VGR422 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR422 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR422 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR422 gene: VGAM266 host target protein and 
VGAM267 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM266 and VGAM 2 6 7. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
423(VGR423) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 



in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11262] VGR423 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR423 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11263] VGR423 gene encodes VGR423 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11264] VGR423 precursor RNA folds spatially, forming VGR423 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR423 folded 
precursor RNA comprises a plurality of what is known in 
the art as " hairpin^ structures. These x hairpin^ structures 
are due to the fact that the nucleotide sequence of 
VGR423 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11265] VGR423 folded precursor RNA is naturally processed by 



cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM268 precursor RNA, VGAM269 pre- 
cursor RNA and VGAM270 precursor RNA, herein 
schematically represented by VGAM1 FOLDED PRECURSOR 
through VGAM 3 FOLDED PRECURSOR, each of which VGAM 
precursor RNAs being a hairpin shaped RNA segment, 
corresponding to VGAM FOLDED PRECURSOR RNA of Fig. 
1. 

[11266] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM268 
RNA, VGAM269 RNA and VGAM 2 70 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM 3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[11267] VGAM268 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM268 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM268 host target RNA into 
VGAM268 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11268] VGAM269 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM269 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM269 host target RNA into 
VGAM269 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11269] VGAM270 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM270 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM270 host target RNA into 
VGAM270 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11270] it is appreciated that a function of VGR423 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR423 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR423 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like^ cluster of 
VGR423 gene: VGAM268 host target protein, VGAM269 
host target protein and VGAM270 host target protein, 
herein schematically represented by VGAM1 HOST TARGET 
PROTEIN through VGAM 3 HOST TARGET PROTEIN. The 
function of these host target genes is elaborated herein- 
above with reference to VGAM268, VGAM269 and 
VGAM270.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 424(VGR424) vi- 



ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[11271] VGR424 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR424 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11272] VGR424 gene encodes VGR424 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11273] VGR424 precursor RNA folds spatially, forming VGR424 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR424 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR424 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 



art. 

[11274] VGR424 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 2 72 precursor RNA and VGAM273 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11275] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM272 
RNA and VGAM273 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11276] VGAM272 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM272 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM272 host target RNA into 
VGAM272 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11277] VGAM273 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM273 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM273 host target RNA into 
VGAM273 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11278] it is appreciated that a function of VGR424 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR424 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR424 gene correlate with, and may be deduced from, 



the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR424 gene: VGAM272 host target protein and 
VGAM273 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM272 and VGAM 2 73. Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
425(VGR425) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11279] VGR425 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR425 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11280] VGR425 gene encodes VGR425 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 



[ 112 81] VGR425 precursor RN A folds spatially, forming VGR425 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR425 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR425 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11282] VGR425 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM 2 74 precursor RNA, VGAM275 pre- 
cursor RNA, VGAM276 precursor RNA and VGAM277 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11283] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM274 



RNA, VGAM275 RNA, VGAM276 RNA and VGAM2 77 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11284] VGAM 2 74 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM274 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM274 host target RNA into 
VGAM274 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11285] VGAM275 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM275 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM275 host target RNA into 
VGAM275 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11286] VGAM276 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM276 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM276 host target RNA into 
VGAM276 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11287] VGAM277 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM277 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM277 host target RNA into 
VGAM277 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11288] it is appreciated that a function of VGR425 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR425 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR425 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like^ cluster of 
VGR425 gene: VGAM 2 74 host target protein, VGAM275 
host target protein, VGAM276 host target protein and 
VGAM277 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 2 74, VGAM275, VGAM276 and VGAM277.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 



matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 426(VCR426) viral gene, which 
encodes an x operon-like x cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[11289] VGR426 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR426 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11290] VGR426 gene encodes VGR426 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

t 112 9 1 ] VGR426 precursor RNA folds spatially, forming VGR426 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR426 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR426 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11292] VGR426 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 5 separate VGAM 
precursor RNAs, VGAM 2 79 precursor RNA, VGAM280 pre- 
cursor RNA, VGAM281 precursor RNA, VGAM282 precur- 
sor RNA and VGAM283 precursor RNA, herein schemati- 
cally represented by VGAM1 FOLDED PRECURSOR through 
VGAM 3 FOLDED PRECURSOR, each of which VGAM precur- 
sor RNAs being a hairpin shaped RNA segment, corre- 
sponding to VGAM FOLDED PRECURSOR RNA of Fig. 1. 

[11293] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM279 
RNA, VGAM280 RNA, VGAM281 RNA, VGAM282 RNA and 
VGAM283 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11294] VGAM 2 79 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM279 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM279 host target RNA into 
VGAM279 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11295] VGAM280 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM280 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM280 host target RNA into 
VGAM280 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11296] VGAM281 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM281 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM281 host target RNA into 
VGAM281 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11297] VGAM282 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM282 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM282 host target RNA into 
VGAM282 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11298] VGAM283 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 



to a host target binding site located in an untranslated re- 
gion of VGAM283 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM283 host target RNA into 
VGAM283 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11299] it is appreciated that a function of VGR426 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR426 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR426 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR426 gene: VGAM279 host target protein, VGAM280 
host target protein, VGAM281 host target protein, 
VGAM282 host target protein and VGAM 2 83 host target 
protein, herein schematically represented by VGAM1 HOST 



TARGET PROTEIN through VGAM3 HOST TARGET PROTEIN. 
The function of these host target genes is elaborated 
hereinabove with reference to VGAM279, VGAM280, 
VGAM281, VGAM282 and VGAM283.Fig. 9 further pro- 
vides a conceptual description of novel bioinformatically 
detected regulatory viral gene, referred to here as Viral 
Genomic Record 427(VGR427) viral gene, which encodes 
an x operon-like x cluster of novel viral micro RNA-like 
genes, each of which in turn modulates expression of at 
least one host target gene, the function and utility of 
which at least one host target gene is known in the art. 
[11300] VGR427 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR427 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11301] VGR427 gene encodes VGR427 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11302] VGR427 precursor RNA folds spatially, forming VGR427 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR427 folded 
precursor RNA comprises a plurality of what is known in 



the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR427 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11303] VGR427 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM288 precursor RNA, VGAM289 pre- 
cursor RNA, VGAM290 precursor RNA and VGAM291 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11304] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM288 
RNA, VGAM289 RNA, VGAM 2 90 RNA and VGAM291 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM 3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 



[11305] VGAM288 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM288 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM288 host target RNA into 
VGAM288 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11306] VGAM289 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM289 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM289 host target RNA into 
VGAM289 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[11307] VGAM290 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM290 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM290 host target RNA into 
VGAM290 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11308] VGAM291 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM291 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM291 host target RNA into 
VGAM291 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11309] it is appreciated that a function of VGR427 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR427 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR427 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR427 gene: VGAM288 host target protein, VGAM289 
host target protein, VGAM290 host target protein and 
VGAM291 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM288, VGAM289, VGAM 2 90 and VGAM291.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 428(VGR428) viral gene, which 
encodes an ^operon-like^ cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 



sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[11310] VGR428 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR428 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11311] VGR428 gene encodes VGR428 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

t 11 3 12 ] VGR428 precursor RNA folds spatially, forming VGR428 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR428 folded 
precursor RNA comprises a plurality of what is known in 
the art as " hairpin^ structures. These x hairpin^ structures 
are due to the fact that the nucleotide sequence of 
VGR428 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11313] VGR428 folded precursor RNA is naturally processed by 



cellular enzymatic activity into at least 3 separate VGAM 
precursor RNAs, VGAM 2 92 precursor RNA, VGAM293 pre- 
cursor RNA and VGAM294 precursor RNA, herein 
schematically represented by VGAM1 FOLDED PRECURSOR 
through VGAM 3 FOLDED PRECURSOR, each of which VGAM 
precursor RNAs being a hairpin shaped RNA segment, 
corresponding to VGAM FOLDED PRECURSOR RNA of Fig. 
1. 

[11314] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM292 
RNA, VGAM293 RNA and VGAM 2 94 RNA, herein schemati- 
cally represented by VGAM1 RNA through VGAM 3 RNA, 
each of which VGAM RNAs corresponding to VGAM RNA of 
Fig. 1. 

[11315] VGAM292 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM292 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM292 host target RNA into 
VGAM292 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11316] VGAM293 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM293 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM293 host target RNA into 
VGAM293 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11317] VGAM294 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM294 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM294 host target RNA into 
VGAM294 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11318] it j S appreciated that a function of VGR428 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR428 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR428 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like^ cluster of 
VGR428 gene: VGAM292 host target protein, VGAM293 
host target protein and VGAM294 host target protein, 
herein schematically represented by VGAM1 HOST TARGET 
PROTEIN through VGAM 3 HOST TARGET PROTEIN. The 
function of these host target genes is elaborated herein- 
above with reference to VGAM292, VGAM293 and 
VGAM294.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 429(VGR429) vi- 



ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[11319] VGR429 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR429 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11320] VGR429 gene encodes VGR429 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11321] VGR429 precursor RNA folds spatially, forming VGR429 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR429 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin^ structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR429 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 



art. 

[11322] VGR429 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 6 separate VGAM 
precursor RNAs, VGAM295 precursor RNA, VGAM296 pre- 
cursor RNA, VGAM297 precursor RNA, VGAM298 precur- 
sor RNA, VGAM299 precursor RNA and VGAM300 precur- 
sor RNA, herein schematically represented by VGAM 1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11323] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM295 
RNA, VGAM296 RNA, VGAM297 RNA, VGAM298 RNA, 
VGAM299 RNA and VGAM300 RNA, herein schematically 
represented by VGAM1 RNA through VGAM 3 RNA, each of 
which VGAM RNAs corresponding to VGAM RNA of Fig. 1. 

[11324] VGAM295 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM295 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM295 host target RNA into 
VGAM295 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11325] VGAM296 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM296 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM296 host target RNA into 
VGAM296 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11326] VGAM297 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM297 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM297 host target RNA into 
VGAM297 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11327] VGAM298 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM298 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM298 host target RNA into 
VGAM298 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11328] VGAM299 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM299 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM299 host target RNA into 
VGAM299 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11329] VGAM300 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM300 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM300 host target RNA into 
VGAM300 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11330] it is appreciated that a function of VGR429 gene, herein 
designated VGR GENE, is inhibition of expression of host 



target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR429 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR429 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR429 gene: VGAM295 host target protein, VGAM296 
host target protein, VGAM297 host target protein, 
VGAM298 host target protein, VGAM299 host target pro- 
tein and VGAM300 host target protein, herein schemati- 
cally represented by VGAM1 HOST TARGET PROTEIN 
through VGAM 3 HOST TARGET PROTEIN. The function of 
these host target genes is elaborated hereinabove with 
reference to VGAM295, VGAM296, VGAM297, VGAM298, 
VGAM299 and VGAM300.Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
430(VGR430) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 



[11331] VGR430 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR430 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11332] VGR430 gene encodes VGR430 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11333] VGR430 precursor RNA folds spatially, forming VGR430 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR430 folded 
precursor RNA comprises a plurality of what is known in 
the art as N hairpin N structures. These " hairpin " structures 
are due to the fact that the nucleotide sequence of 
VGR430 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11334] VGR430 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM303 precursor RNA, VGAM 3 04 pre- 
cursor RNA, VGAM305 precursor RNA, VGAM 3 06 precur- 



sor RNA, VGAM307 precursor RNA, VGAM308 precursor 
RNA, VGAM309 precursor RNA and VGAM310 precursor 
RNA, herein schematically represented by VGAM1 FOLDED 
PRECURSOR through VGAM3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 
segment, corresponding to VGAM FOLDED PRECURSOR 
RNA of Fig. 1. 

[11335] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM303 
RNA, VGAM 3 04 RNA, VGAM305 RNA, VGAM 3 06 RNA, 
VGAM 307 RNA, VGAM 3 08 RNA, VGAM309 RNA and 
VGAM310 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11336] VGAM303 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM303 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM303 host target RNA into 
VGAM303 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11337] VGAM304 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM304 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM304 host target RNA into 
VGAM304 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11338] VGAM305 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM305 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM305 host target RNA into 
VGAM305 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11339] VGAM306 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM306 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM306 host target RNA into 
VGAM306 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11340] VGAM307 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM307 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM307 host target RNA into 
VGAM307 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11341] VGAM308 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM308 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM308 host target RNA into 
VGAM308 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11342] VGAM309 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM309 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 



VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM309 host target RNA into 
VGAM309 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11343] VGAM310 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM310 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM310 host target RNA into 
VGAM310 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11344] | t j S appreciated that a function of VGR430 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR430 gene include 



diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR430 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR430 gene: VGAM 3 03 host target protein, VGAM 3 04 
host target protein, VGAM305 host target protein, 
VGAM 3 06 host target protein, VGAM307 host target pro- 
tein, VGAM308 host target protein, VGAM 3 09 host target 
protein and VGAM310 host target protein, herein 
schematically represented by VGAM1 HOST TARGET PRO- 
TEIN through VGAM 3 HOST TARGET PROTEIN. The func- 
tion of these host target genes is elaborated hereinabove 
with reference to VGAM 3 03, VGAM304, VGAM305, 
VGAM306, VGAM307, VGAM308, VGAM309 and 
VGAM310.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 431(VGR431) vi- 
ral gene, which encodes an ^operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 



[11345] VGR431 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR43 1 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11346] VGR431 gene encodes VGR431 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

t 11 3 47 ] VGR431 precursor RNA folds spatially, forming VGR431 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR431 folded 
precursor RNA comprises a plurality of what is known in 
the art as N hairpin N structures. These " hairpin " structures 
are due to the fact that the nucleotide sequence of 
VGR431 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11348] VGR431 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM311 precursor RNA, VGAM312 pre- 
cursor RNA, VGAM313 precursor RNA and VGAM314 pre- 



cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11349] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM311 
RNA, VGAM312 RNA, VGAM313 RNA and VGAM 3 14 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11350] VGAM311 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM311 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM311 host target RNA into 
VGAM311 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 



HOST TARGET PROTEIN, all of Fig. 1. 

[11351] VGAM312 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM312 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM312 host target RNA into 
VGAM312 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11352] VGAM313 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM313 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM313 host target RNA into 
VGAM313 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11353] VGAM314 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM314 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM314 host target RNA into 
VGAM314 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11354] | t j S appreciated that a function of VGR431 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR431 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR431 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 



VGR431 gene: VGAM311 host target protein, VGAM312 
host target protein, VGAM313 host target protein and 
VGAM314 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM311, VGAM312, VGAM313 and VGAM314.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 
matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 432(VGR432) viral gene, which 
encodes an x operon-like x cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[11355] VGR432 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR432 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11356] VGR432 gene encodes VGR432 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 



t 11 357] VGR432 precursor RN A folds spatially, forming VGR432 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR432 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR432 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11358] VGR432 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 4 separate VGAM 
precursor RNAs, VGAM 3 16 precursor RNA, VGAM317 pre- 
cursor RNA, VGAM318 precursor RNA and VGAM319 pre- 
cursor RNA, herein schematically represented by VGAM1 
FOLDED PRECURSOR through VGAM 3 FOLDED PRECURSOR, 
each of which VGAM precursor RNAs being a hairpin 
shaped RNA segment, corresponding to VGAM FOLDED 
PRECURSOR RNA of Fig. 1. 

[11359] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM316 



RNA, VGAM317 RNA, VGAM318 RNA and VGAM319 RNA, 
herein schematically represented by VGAM1 RNA through 
VGAM3 RNA, each of which VGAM RNAs corresponding to 
VGAM RNA of Fig. 1. 

[11360] VGAM 3 16 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM316 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM316 host target RNA into 
VGAM316 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11361] VGAM317 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM317 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM317 host target RNA into 
VGAM317 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11362] VGAM318 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM318 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM318 host target RNA into 
VGAM318 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11363] VGAM319 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM319 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM319 host target RNA into 
VGAM319 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11364] | t j S appreciated that a function of VGR432 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR432 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR432 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like^ cluster of 
VGR432 gene: VGAM 3 16 host target protein, VGAM317 
host target protein, VGAM318 host target protein and 
VGAM319 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM316, VGAM317, VGAM318 and VGAM319.Fig. 9 fur- 
ther provides a conceptual description of novel bioinfor- 



matically detected regulatory viral gene, referred to here 
as Viral Genomic Record 433(VCR433) viral gene, which 
encodes an x operon-like x cluster of novel viral micro 
RNA-like genes, each of which in turn modulates expres- 
sion of at least one host target gene, the function and 
utility of which at least one host target gene is known in 
the art. 

[11365] VGR433 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR433 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11366] VGR433 gene encodes VGR433 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11367] VGR433 precursor RNA folds spatially, forming VGR433 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR433 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR433 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11368] VGR433 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM 3 20 precursor RNA, VGAM321 pre- 
cursor RNA, VGAM322 precursor RNA, VGAM323 precur- 
sor RNA, VGAM 3 24 precursor RNA, VGAM325 precursor 
RNA, VGAM326 precursor RNA and VGAM327 precursor 
RNA, herein schematically represented by VGAM1 FOLDED 
PRECURSOR through VGAM 3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 
segment, corresponding to VGAM FOLDED PRECURSOR 
RNA of Fig. 1. 

[11369] The above mentioned VGAM precursor RNAs are ^ diced ^ 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM320 
RNA, VGAM321 RNA, VGAM322 RNA, VGAM323 RNA, 
VGAM 3 24 RNA, VGAM325 RNA, VGAM326 RNA and 
VGAM327 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11370] VGAM 3 20 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM320 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM320 host target RNA into 
VGAM320 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11371] VGAM321 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM321 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM321 host target RNA into 
VGAM321 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[11372] VGAM322 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM322 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM322 host target RNA into 
VGAM322 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11373] VGAM323 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM323 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM323 host target RNA into 
VGAM323 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[11374] VGAM324 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM324 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM324 host target RNA into 
VGAM324 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11375] VGAM325 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM325 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM325 host target RNA into 
VGAM325 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11376] VGAM326 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM326 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM326 host target RNA into 
VGAM326 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11377] VGAM327 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM327 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM327 host target RNA into 



VGAM327 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11378] it is appreciated that a function of VGR433 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR433 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR433 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR433 gene: VGAM320 host target protein, VGAM321 
host target protein, VGAM322 host target protein, 
VGAM323 host target protein, VGAM 3 24 host target pro- 
tein, VGAM325 host target protein, VGAM326 host target 
protein and VGAM327 host target protein, herein 
schematically represented by VGAM1 HOST TARGET PRO- 
TEIN through VGAM 3 HOST TARGET PROTEIN. The func- 
tion of these host target genes is elaborated hereinabove 
with reference to VGAM320, VGAM321, VGAM322, 
VGAM323, VGAM324, VGAM325, VGAM326 and 
VGAM327.Fig. 9 further provides a conceptual description 



of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 434(VGR434) vi- 
ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[11379] VGR434 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR434 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11380] VGR434 gene encodes VGR434 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11381] VGR434 precursor RNA folds spatially, forming VGR434 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR434 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR434 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11382] VGR434 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM 3 28 precursor RNA, VGAM329 pre- 
cursor RNA, VGAM330 precursor RNA, VGAM331 precur- 
sor RNA, VGAM332 precursor RNA, VGAM333 precursor 
RNA, VGAM 3 34 precursor RNA and VGAM335 precursor 
RNA, herein schematically represented by VGAM1 FOLDED 
PRECURSOR through VGAM 3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 
segment, corresponding to VGAM FOLDED PRECURSOR 
RNA of Fig. 1. 

[11383] The above mentioned VGAM precursor RNAs are ^ diced ^ 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM328 
RNA, VGAM329 RNA, VGAM330 RNA, VGAM331 RNA, 
VGAM332 RNA, VGAM333 RNA, VGAM 3 34 RNA and 
VGAM335 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11384] VGAM328 RNA, herein schematically represented by 



VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM328 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM328 host target RNA into 
VGAM328 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11385] VGAM329 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM329 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM329 host target RNA into 
VGAM329 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 



[11386] VGAM330 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM330 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM330 host target RNA into 
VGAM330 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11387] VGAM331 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM331 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM331 host target RNA into 
VGAM331 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 



HOST TARGET PROTEIN, all of Fig. 1. 

[11388] VGAM332 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM332 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM332 host target RNA into 
VGAM332 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11389] VGAM333 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM333 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM333 host target RNA into 
VGAM333 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11390] VGAM334 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM334 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM334 host target RNA into 
VGAM334 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11391] VGAM335 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM335 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM335 host target RNA into 



VGAM335 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11392] | t j S appreciated that a function of VGR434 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR434 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR434 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR434 gene: VGAM328 host target protein, VGAM329 
host target protein, VGAM330 host target protein, 
VGAM331 host target protein, VGAM332 host target pro- 
tein, VGAM333 host target protein, VGAM334 host target 
protein and VGAM335 host target protein, herein 
schematically represented by VGAM1 HOST TARGET PRO- 
TEIN through VGAM 3 HOST TARGET PROTEIN. The func- 
tion of these host target genes is elaborated hereinabove 
with reference to VGAM 3 2 8, VGAM 3 2 9, VGAM330, 
VGAM331, VGAM332, VGAM333, VGAM 3 34 and 
VGAM335.Fig. 9 further provides a conceptual description 



of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 435(VGR435) vi- 
ral gene, which encodes an x operon-like x cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
[11393] VGR435 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR435 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11394] VGR435 gene encodes VGR435 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11395] VGR435 precursor RNA folds spatially, forming VGR435 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR435 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR435 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11396] VGR435 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 5 separate VGAM 
precursor RNAs, VGAM 3 36 precursor RNA, VGAM337 pre- 
cursor RNA, VGAM338 precursor RNA, VGAM339 precur- 
sor RNA and VGAM340 precursor RNA, herein schemati- 
cally represented by VGAM1 FOLDED PRECURSOR through 
VGAM 3 FOLDED PRECURSOR, each of which VGAM precur- 
sor RNAs being a hairpin shaped RNA segment, corre- 
sponding to VGAM FOLDED PRECURSOR RNA of Fig. 1. 

[11397] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM336 
RNA, VGAM337 RNA, VGAM338 RNA, VGAM339 RNA and 
VGAM340 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11398] VGAM336 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM336 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM336 host target RNA into 
VGAM336 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11399] VGAM337 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM337 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM337 host target RNA into 
VGAM337 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11400] VGAM338 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 



gion of VGAM338 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM338 host target RNA into 
VGAM338 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11401] VGAM339 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM339 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM339 host target RNA into 
VGAM339 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11402] VGAM340 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 



to a host target binding site located in an untranslated re- 
gion of VGAM340 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM340 host target RNA into 
VGAM340 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11403] it is appreciated that a function of VGR435 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR435 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR435 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR435 gene: VGAM336 host target protein, VGAM337 
host target protein, VGAM338 host target protein, 
VGAM339 host target protein and VGAM340 host target 
protein, herein schematically represented by VGAM1 HOST 



TARGET PROTEIN through VGAM3 HOST TARGET PROTEIN. 
The function of these host target genes is elaborated 
hereinabove with reference to VGAM336, VGAM337, 
VGAM338, VGAM339 and VGAM340.Fig. 9 further pro- 
vides a conceptual description of novel bioinformatically 
detected regulatory viral gene, referred to here as Viral 
Genomic Record 436(VGR436) viral gene, which encodes 
an x operon-like x cluster of novel viral micro RNA-like 
genes, each of which in turn modulates expression of at 
least one host target gene, the function and utility of 
which at least one host target gene is known in the art. 
[11404] VGR436 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR436 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11405] VGR436 gene encodes VGR436 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11406] VGR436 precursor RNA folds spatially, forming VGR436 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR436 folded 
precursor RNA comprises a plurality of what is known in 



the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR436 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11407] VGR436 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 7 separate VGAM 
precursor RNAs, VGAM341 precursor RNA, VGAM342 pre- 
cursor RNA, VGAM 34 3 precursor RNA, VGAM344 precur- 
sor RNA, VGAM345 precursor RNA, VGAM346 precursor 
RNA and VGAM347 precursor RNA, herein schematically 
represented by VGAM1 FOLDED PRECURSOR through 
VGAM 3 FOLDED PRECURSOR, each of which VGAM precur- 
sor RNAs being a hairpin shaped RNA segment, corre- 
sponding to VGAM FOLDED PRECURSOR RNA of Fig. 1. 

[11408] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM341 
RNA, VGAM342 RNA, VGAM 3 43 RNA, VGAM 3 44 RNA, 
VGAM 34 5 RNA, VGAM346 RNA and VGAM 34 7 RNA, herein 
schematically represented by VGAM1 RNA through VGAM3 



RNA, each of which VGAM RNAs corresponding to VGAM 
RNAof Fig. 1. 

[11409] VGAM 341 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM341 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM341 host target RNA into 
VGAM341 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11410] VGAM342 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM342 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM342 host target RNA into 



VGAM342 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11411] VGAM343 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM343 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM343 host target RNA into 
VGAM343 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11412] VGAM344 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM344 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM344 host target RNA into 
VGAM344 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11413] VGAM345 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM345 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM345 host target RNA into 
VGAM345 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11414] VGAM346 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM346 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM346 host target RNA into 
VGAM346 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11415] VGAM347 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM347 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM347 host target RNA into 
VGAM347 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11416] it is appreciated that a function of VGR436 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR436 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 



of VGR436 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR436 gene: VGAM341 host target protein, VGAM 342 
host target protein, VGAM343 host target protein, 
VGAM344 host target protein, VGAM345 host target pro- 
tein, VGAM 3 46 host target protein and VGAM347 host 
target protein, herein schematically represented by 
VGAM1 HOST TARGET PROTEIN through VGAM 3 HOST 
TARGET PROTEIN. The function of these host target genes 
is elaborated hereinabove with reference to VGAM341, 
VGAM342, VGAM343, VGAM344, VGAM345, VGAM346 
and VGAM347.Fig. 9 further provides a conceptual de- 
scription of novel bioinformatically detected regulatory vi- 
ral gene, referred to here as Viral Genomic Record 
437(VGR437) viral gene, which encodes an ^operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
H1417] VGR437 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR437 gene was 



detected is described hereinabove with reference to Figs. 
1-9. 

[11418] VGR437 gene encodes VGR437 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11419] VGR437 precursor RNA folds spatially, forming VGR437 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR437 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR437 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11420] VGR437 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 8 separate VGAM 
precursor RNAs, VGAM348 precursor RNA, VGAM 349 pre- 
cursor RNA, VGAM350 precursor RNA, VGAM351 precur- 
sor RNA, VGAM352 precursor RNA, VGAM353 precursor 
RNA, VGAM 3 54 precursor RNA and VGAM355 precursor 
RNA, herein schematically represented by VGAM1 FOLDED 



PRECURSOR through VGAM3 FOLDED PRECURSOR, each of 
which VGAM precursor RNAs being a hairpin shaped RNA 
segment, corresponding to VGAM FOLDED PRECURSOR 
RNA of Fig. 1. 

[11421] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM348 
RNA, VGAM349 RNA, VGAM350 RNA, VGAM351 RNA, 
VGAM352 RNA, VGAM353 RNA, VGAM 3 54 RNA and 
VGAM355 RNA, herein schematically represented by 
VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11422] VGAM348 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM348 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM348 host target RNA into 
VGAM348 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 



HOST TARGET PROTEIN, all of Fig. 1. 

[11423] VGAM349 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM349 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM349 host target RNA into 
VGAM349 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11424] VGAM350 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM350 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM350 host target RNA into 
VGAM350 host target protein, herein schematically repre- 



sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11425] VGAM351 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM351 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM351 host target RNA into 
VGAM351 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11426] VGAM352 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM352 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM352 host target RNA into 



VGAM352 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11427] VGAM353 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM353 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM353 host target RNA into 
VGAM353 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11428] VGAM354 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM354 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 



inhibiting translation of VGAM354 host target RNA into 
VGAM354 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11429] VGAM355 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM355 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM355 host target RNA into 
VGAM355 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11430] it is appreciated that a function of VGR437 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR437 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR437 gene correlate with, and may be deduced from, 



the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR437 gene: VGAM348 host target protein, VGAM 349 
host target protein, VGAM350 host target protein, 
VGAM351 host target protein, VGAM352 host target pro- 
tein, VGAM353 host target protein, VGAM354 host target 
protein and VGAM355 host target protein, herein 
schematically represented by VGAM1 HOST TARGET PRO- 
TEIN through VGAM 3 HOST TARGET PROTEIN. The func- 
tion of these host target genes is elaborated hereinabove 
with reference to VGAM348, VGAM349, VGAM350, 
VGAM351, VGAM352, VGAM353, VGAM 3 54 and 
VGAM355.Fig. 9 further provides a conceptual description 
of novel bioinformatically detected regulatory viral gene, 
referred to here as Viral Genomic Record 438(VGR438) vi- 
ral gene, which encodes an ^operon-like^ cluster of novel 
viral micro RNA-like genes, each of which in turn modu- 
lates expression of at least one host target gene, the 
function and utility of which at least one host target gene 
is known in the art. 
H1431] VGR438 gene, herein designated VGRGENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR438 gene was 



detected is described hereinabove with reference to Figs. 
1-9. 

[11432] VGR438 gene encodes VGR438 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11433] VGR438 precursor RNA folds spatially, forming VGR438 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR438 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR438 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11434] VGR438 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 3 56 precursor RNA and VGAM357 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 



FOLDED PRECURSOR RNA of Fig. 1. 

[11435] The above mentioned VGAM precursor RNAs are x dicecT 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM356 
RNA and VGAM357 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11436] VGAM356 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM356 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM356 host target RNA into 
VGAM356 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11437] VGAM357 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM357 host target RNA, herein schematically 



represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM357 host target RNA into 
VGAM357 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 
[11438] it is appreciated that a function of VGR438 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR438 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR438 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like x cluster of 
VGR438 gene: VGAM356 host target protein and 
VGAM357 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM356 and VGAM357.Fig. 9 further provides a concep- 



tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
439(VGR439) viral gene, which encodes an x operon-like x 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11439] VGR439 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR439 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11440] VGR439 gene encodes VGR439 precursor RNA, herein 

designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 

[11441] VGR439 precursor RNA folds spatially, forming VGR439 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR439 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR439 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 



sequence which is at least a partial inversed- reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11442] VGR439 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 3 58 precursor RNA and VGAM359 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11443] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 
segments of about 22 nucleotides in length, VGAM358 
RNA and VGAM359 RNA, herein schematically represented 
by VGAM1 RNA through VGAM 3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11444] VGAM358 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM358 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 



corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM358 host target RNA into 
VGAM358 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11445] VGAM359 RNA, herein schematically represented by 

VGAM1 RNA through VGAM3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM359 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM359 host target RNA into 
VGAM359 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11446] it is appreciated that a function of VGR439 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR439 gene include 
diagnosis, prevention and treatment of viral infection by 



Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR439 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the x operon-like x cluster of 
VGR439 gene: VGAM358 host target protein and 
VGAM359 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM358 and VGAM359.Fig. 9 further provides a concep- 
tual description of novel bioinformatically detected regu- 
latory viral gene, referred to here as Viral Genomic Record 
440(VGR440) viral gene, which encodes an ^operon-like v 
cluster of novel viral micro RNA-like genes, each of which 
in turn modulates expression of at least one host target 
gene, the function and utility of which at least one host 
target gene is known in the art. 
[11447] VGR440 gene, herein designated VGR GENE, is a novel 

bioinformatically detected regulatory, non protein coding, 
RNA viral gene. The method by which VGR440 gene was 
detected is described hereinabove with reference to Figs. 
1-9. 

[11448] VGR440 gene encodes VGR440 precursor RNA, herein 



designated VGR PRECURSOR RNA, an RNA molecule, typi- 
cally several hundred nucleotides long. 
[11449] VGR440 precursor RNA folds spatially, forming VGR440 
folded precursor RNA, herein designated VGR FOLDED 
PRECURSOR RNA. It is appreciated that VGR440 folded 
precursor RNA comprises a plurality of what is known in 
the art as x hairpin x structures. These x hairpin x structures 
are due to the fact that the nucleotide sequence of 
VGR440 precursor RNA comprises a plurality of segments, 
the first half of each such segment having a nucleotide 
sequence which is at least a partial inversed-reversed se- 
quence of the second half thereof, as is well known in the 
art. 

[11450] VGR440 folded precursor RNA is naturally processed by 
cellular enzymatic activity into at least 2 separate VGAM 
precursor RNAs, VGAM 361 precursor RNA and VGAM362 
precursor RNA, herein schematically represented by 
VGAM1 FOLDED PRECURSOR through VGAM 3 FOLDED 
PRECURSOR, each of which VGAM precursor RNAs being a 
hairpin shaped RNA segment, corresponding to VGAM 
FOLDED PRECURSOR RNA of Fig. 1. 

[11451] The above mentioned VGAM precursor RNAs are x diced x 
by DICER COMPLEX of Fig. 1, yielding respective short RNA 



segments of about 22 nucleotides in length, VGAM361 
RNA and VGAM362 RNA, herein schematically represented 
by VGAM1 RNA through VGAM3 RNA, each of which VGAM 
RNAs corresponding to VGAM RNA of Fig. 1. 

[11452] VGAM 361 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM361 host target RNA, herein schematically 
represented by VGAM 1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM361 host target RNA into 
VGAM361 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11453] VGAM362 RNA, herein schematically represented by 

VGAM1 RNA through VGAM 3 RNA, binds complementarily 
to a host target binding site located in an untranslated re- 
gion of VGAM362 host target RNA, herein schematically 
represented by VGAM1 HOST TARGET RNA through 
VGAM 3 HOST TARGET RNA, which host target binding site 
corresponds to a host target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 1, thereby 
inhibiting translation of VGAM362 host target RNA into 
VGAM362 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM3 
HOST TARGET PROTEIN, all of Fig. 1. 

[11454] | t j S appreciated that a function of VGR440 gene, herein 
designated VGR GENE, is inhibition of expression of host 
target genes, as part of a novel viral mechanism of attack- 
ing a host. Accordingly, utilities of VGR440 gene include 
diagnosis, prevention and treatment of viral infection by 
Vaccinia Virus. Specific functions, and accordingly utilities, 
of VGR440 gene correlate with, and may be deduced from, 
the identity of the host target genes, which are inhibited 
by VGAM RNAs comprised in the ^operon-like^ cluster of 
VGR440 gene: VGAM361 host target protein and 
VGAM362 host target protein, herein schematically repre- 
sented by VGAM1 HOST TARGET PROTEIN through VGAM 3 
HOST TARGET PROTEIN. The function of these host target 
genes is elaborated hereinabove with reference to 
VGAM 361 and VGAM362. 

[11455] it is appreciated by persons skilled in the art that the 

present invention is not limited by what has been particu- 
larly shown and described hereinabove. Rather the scope 



of the present invention includes both combinations and 
subcombinations of the various features described here- 
inabove as well as variations and modifications which 
would occur to persons skilled in the art upon reading the 
specifications and which are not in the prior art. 
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